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INTRODUCING 
The first Signal Level Meter designed 
to pinpoint RF/video problems and 
performance test any RF distribution 
system more accurately than any 
other Signal Level Meter. 
Sencore's New SL750A Channelizers are designed with your needs in mind. 
The SL750A features: 

• Direct keypad entry of either the channel or frequency in VHF/UHF 
or FM from 5-810 MHz. 

• Super sensitivity to measure down to -40dBmV. 

la Simultaneous monitoring of both the video and audio carriers. 
plus an exclusive pilot test that will make system balancing 
a snap! 

III Testing of C/N and Hum on active channels. No need to tune 
off-channel or remove modulation to make these tests. 

III Easy-to-use. automatic data collection.The stored information can 
either be downloaded to a computer or printer, giving you a full 
spectral print-out. Great for doing system analysis. 24-hour 
testing. or FCC documentation. 

MI Provides you with a quick test for analyzing ghosting. off-air 
pick-ups. and interference with a color LCD display. 

• Best of all, it's field and weather ready. The SL750A features a 
rugged. light-weight case with "a water run-in resistant" front panel. 

Plus, these other exclusive features: 

• External DVM inputs (with true-RMS) 
• Automatic fine tuning 
•.5 dB accuracy - the best in the industry! 

If you wou s like to know more, or are interested 
in seeing thek 750A work in your system, call 
1-800-SENCORE (736-2673) ext. 735 for details. 

r • , rub, •,or 

I  3200 Sencore Drive, Sioux FallspSD 57107 
I • 

See us at the Texas Show. Booth # 138. Reader Service IVieber 2. •,\ 
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The Perfect Marriage 
of LIGHT and AIR. 

argeire  

MC2.650 
UNEQUALLED FOR FIBER-TO-FEEDER TRANSMISSION 

• TIME PROVEN COAXIAL PRODUCT 

• LOWEST ATTENUATION 

• FULL ALUMINUM WALL THICKNESS 

• EXCELLENT HANDLING PROPERTIES 

• FULLY BONDED ... MOISTURE AND SUCKOUT RESISTANT 

Whenever fiber optic cable is to meet coaxial feeder, the air-
dielectric design of .650 MC' assures the most advantageous match. 
Produced since 1985, .650 MC' is the only coaxial available today that 
has the diameter and handling ease of a feeder cable, with the electri-
cal performance of a trunk cable. 

Foam-core coaxials cannot achieve the attenuation of .650 Me 
without increasing cable diameter and sacrificing full aluminum wall 
thickness. They simply cannot compete with the time-honored capabili-
ties and economies of .650 Me. 
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MC2 Feeds The Future 

Call or write for free sample and brochure: Trilogy Communications, Inc., 
2910 Highway 80 East, Pearl, MS 39208 (601) 932-4461 Fax (601) 939-6637 

or Call 800/874-5649 

Trilogytv 
COMMUNICATIONS INC. 

See us at the Texas Show. Booth # 130. Reader Service Number 3. 
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Not only better, they cost less. 

An uncompromising devotion to 
quality products, delivered on time, 
and stable prices. No wonder they 
are the industry standard. 

For products going up in quality, not in price, call 800-548-7243. 
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Products creatively designed for the cable industry 
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Need 
Flexible 
Platforms 

When Optical Networks International and AT&T 
introduced the first LASER LINK" system in 1988, 

the benchmark in optical transmitters was set. As your 
needs changed, we developed the modular LASER LINK 11" 
and LASER LINK II PLUS" to meet the demands of today's 
emerging networks. Now, a more flexible and powerful 
system is just a module away. 

Modular Upgrades 
The new LASER LINK II PLUS has been enhanced with 
expanded capabilities. A Feed Forward Drive Amplifier 
that can drive multiple transmitters, and new return data/ 
video modules can all be configured into our "plug and 
play" platform. 

80 Channels On One Fiber 
Available now, the powerful LASER 1.INK 11 PIIIS is your 
link to a more efficient network. This highly linear transinitti.‘r 
improves fiber utilization in virtually any architecture by 
transmitting 80 channels on a single fiber. 

Advanced Network Planning 
It's not just products anymore — it's a network. And the 
complexity of today's emerging cable networks requires 
advanced planning. Our design team, the most experienced 
°peonies engineers in the industry, can help develop your 
unique rebuild or upgrade plans. More importantly, you'll 
have confidence that your network is certain to meet the 
imminent opportunities in voice, video and data. 

Ca111-800-FIBER-ME today for your network planning kit. 

ANTEC 
NETWORK SYSTEMS 

CON/ RuAl 

See US at the Texas Show, Booth # 403. Reader Service Number 5. 
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EDITOR'S LETTER ce  

Future-proofing cable 
Afew years ago the Society of Cable 

Television Engineers introduced its 
popular series of national fiber-optics 
conferences to address this exploding 
new technology. As the use of optics be-
came more widespread, we found our-
selves confronted with a number of non-
fiber engineering advances, resulting in 
last year's conference being renamed 
Fiber Optics Plus. This trend has shown 
no sign of changing and this year the 
Society called its winter gathering "1993 
Conference on Emerging Technologies." 
(See "SCIE News" on page 12 for more 
details.) 

After listening to the presentations at 
this latest conference, as well as coffee 
break and after-dinner chatter, I came 
away with some interesting thoughts. A 
pervasive theme seemed to fill the air — 
one that could quite well be critical to our 
industry's future success. I'll get back to 
it in a moment. 

More than entertainment 
Consider that for several years cable 

has promoted itself as an entertainment 
delivery service. We've done this at all 
levels of the business, especially the po-
litical level. (Unfortunately we've failed to 
educate politicians about the real value 
and future potential of cable.) As an en-
tertainment delivery service, you have to 
admit that we've done rather well, gener-
ating revenues of some $20 billion annu-
ally. 

Not bad, but think about some of the 
related revenues we aren't sharing. 
Videotape rentals, for example, amount 
to $12 billion each year; data communi-
cations, $40 billion. Alternate access, by-
pass, POTS, LAN, MAN, WAN, telecon-
ferencing and similar telco-type indus-
tries together generate revenues that I 
can only assume total in the hundreds of 
billions annually. 

Despite our efforts to appear to re-
main a "small kid on the block," we have 
attracted attention. Not only did we get 
ourselves re-regulated, but potential 
competition is looming on the horizon in 
the form of ADSL, HDSL and video dial-
tone (the telcos); direct broadcast satel-
lite; and the wireless cable folks: MMDS, 
and a new one called MLDS, or multi-
channel local distribution service (a.k.a. 
CellularVision). Even our new vice presi-

dent, Al Gore, has been pushing for a 
national fiber-optic "digital highway." 

Not a choice, a must 
You see, we have an incredible un-

tapped potential in the form of the broad-
band pipeline that we have wired past 
most of the households in this country. 
The telcos are limited by the twisted-pair 
local loop in terms of their ability to pro-
vide real broadband communications, 
and they know about our potential. Of 
course, other industries know about our 
capability, too. But do we? 

The underlying theme I felt at last 
month's conference is simple. We have 
to move away from just being an enter-
tainment delivery service and become a 
true telecommunications provider. That 
broadband pipe we call CATV has what 
will probably be a limited window of op-
portunity to become the leading commu-
nications service in America. We must 
prepare for the integration of video, data 
and telephony services on our networks. 
If we don't, our competition will, and the 
business we know as cable will be hard-
pressed to survive. 

Indeed, we have to ensure that our 
networks are capable of being "future-
proof." This may be easy for technolo-
gists to understand, but the real work is 
going to be convincing the operations 
side of this industry that we have no 
choice. 

Ronald J. Hranac 
Senior Technical Editor 
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6 AMP 3 AMP 

Standby Power Supplies Engineered 
for Today's Cable TV Networks 

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

Since 555TM is available in 3-6-9-12 
or 15 amp ratings and in two or three 
battery configurations, you can 
maximize efficiency and reduce your 
power bills and battery costs by 
choosing the right model for each 
power supply location. If your power 
requirements change - simply 
upgrade the power module. Small 
Simple StandbysTM will grow with 
you. 

1-800-288-1507 

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

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

Reader Service Number 7 

POWER 
GUARD FAX 205-742-0058 

Available Nationwide from Anixter Cable TV 



750 MHz design: 
What is it really? 
By Margaret Gaillard 
Manager Design and Drafting 
Jones Interoable 

0
 perating digital signals between 550 
MHz and 750 MHz is generally ac-
cepted in the industry today. Some 

multiple system operators (MS0s) are con-
sidering carrying digital signals as low as 
450 MHz. But how does this really affect 
design? 

Articles on upgrading existing plant to 
750 MHz are continually published with 
conflicting information including cost per 
mile and actives per mile. Does this mean 
some articles are providing incorrect infor-
mation? Absolutely not! 

Pros and cons 
The cost of upgrading to 750 MHz de-

pends on how a cable system designs for 
the digital signals. The signals can be de-
signed like a fully loaded, 110-channel 
analog system at 750 MHz or designed 
based on the highest analog frequency 
such as 550 MHz. 

Proponents of designing the system as 
110-channel analog contend that there are 
several unknowns about future services. 
Systems should be prepared to add any 
service that may be analog in the proposed 
digital realm. Some fear the Federal Com-
munications Commission may order that a 
certain service be carried between 550 
MHz and 750 MHz in an analog format. 
Systems not designed as fully analog 
would have to rebuild their plant in this sce-
nario. 

Advocates of design using 550 MHz pa-
rameters argue that digital is very forgiving 
and there are no FCC regulations at this 
time. Some MSOs believe that by the time 
the FCC addresses digital issues, the ma-
jority of cable plants will have been de-
signed and rebuilt with the 550 MHz pa-
rameters and the FCC will take this into 
consideration. 

Neither of these arguments are right or 
wrong. However, there is a big cost differ-
ence between the two philosophies. The 
cost of just the actives varies as much as 
20% between the two views. 

Minimum tap ports levels contribute to a 
major portion of the cost to upgrade to 750 
MHz. The accompanying table shows the 
difference between using Series 6 and Se-
ries 59 drop cable at the different frequen-

42 MARCH 1994 

Design comparison with Series 59 and Series 6 

750 MHz — Series 59 drop cable 

550 MHz — Series 59 drop cable 

 111.   D D *El 

450 MHz — Series 59 drop cable 

> 111.   ill ID D  

750 MHz — Series 6 drop cable 

 111»  

550 MHz — Series 6 drop cable 
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450 MHz — Series 6 drop cable 
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cies. Using Series 11 cable for drops at 
750 MHz will closely resemble minimum 
tap port levels at 450 MHz using Series 6 
drop cable. Since the most common drop 
cable found in systems today is Series 6 or 
59, the accompanying figure will reference 
these two types of cable in the design com-
parison. 

Several unknowns will affect minimum 
tap port levels such as adding "smart 
boxes" to decrypt computer data transmis-
sions, telephone signals and cable TV. 
Minimum tap port levels will continue to dic-
tate the cost of upgrades and must not be 
overlooked when setting up system design 
parameters. 

Assuming the upgrade is designed as a 
fully loaded, 750 MHz analog system, Se-
ries 6 will allow 20% further penetration 
compared to Series 59 drop cable. This will 
eliminate some actives in a 750 MHz de-
sign but will still average 5-7 actives per 

mile (depending on density and architec-
ture) and average a 25-30% increase in 
the cost of actives for an upgrade. 

To design a system at 750 MHz with the 
intention of operating the digital signal on a 
carrier 8-10 dB down from the 750 MHz 
output could have the same minimum tap 
port levels as a 550 MHz design. The rea-
soning is that the digital signal is distributed 
via a lower output power than the analog 
signals. However, the amplifiers must be 
spaced at 750 MHz. 

If the system design parameters are set 
up so the output of the active device at 750 
MHz is 48 dB, a measurement at 550 MHz 
would reveal an output level of approxi-
mately 46 dB. If these same parameters 
assumed the digital signals would be car-
ried at 8 dB down from the referenced 
750 MHz output, the actual digital sig-

(Continued on page 50) 

Minimum tap port levels 

Series 6 

150 feet, two outlets 

Series 59 

150 feet, two outlets 

750 MHz 550 MHz 450 MHz 
14 13 12 

750 MHz 550 MHz 450 MHz 
16 14 13 

54 MHz 
7 

54 MHz 
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Cablematic Outstrips 
The Competition 

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

The fast, easy way to strip & core cables is 
with Cablematic cable preparation tools. Safe, 
accurate and durable from start to finish. Look 
to the leader in design, quality and service. 

CALL NOW 1-800-528-8665 
for a 

NEW Full-line Catalog 

The Cable Tool Innovators 

Call For Your 
Free Copy. 

The 1993 Budco 
Catalog is packed with 
more products than ever from 
fine names like Aervoe-
Pacific, Tyton, Master Lock, 
Redington, Klein, Work Area 
Protection, Brady, 
Cable Pro, 

Lemco Tools, 
Cable Prep, M&B, 

Engineering Unlimited, 
and, of course, Budco. 

We'll ship your catalog — and 
all your orders — within 48 

Budco 
The Taplock Conaninv. Setting 

The Industry Standard in 
Drop karkers. 

hours. Call for 
your free copy 
today. 

1-800-331-2246 Ask For Dept. e2202 Fax: 1-918-252-1997 
P.O. BOX 3065 TULSA, OK 74101 
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Digital compression and 
the new video landscape: 
The opportunities are endless. 

Jerrold's DigiCable- is forever changing the 
future of cable with more services and better quality. 

Dramatically increasing channel capacity, 
DigiCable paves the way for Cable-On-Demand': 
expanded pay-per-view, multimedia, and opens the 
evolutionary path to HDTV 

Since signals are digital, video and audio 
quality will be the same as the original. Digitally 
compressed signals flow from programmers' 

- satellite uplinks, 
seamlessly through 

- the headend, to 
subscribers. Key is the DigiSat- IRD (pictured) 
which receives digital satellite signals and outputs 
in analog or digital. 

While DigiCable will revolutionize video, audio 
and data services, we're committed to making our 
new products compatible with today's systems. 

Jerrold is serving your future with superior 
digital products, technologies, and services 
designed to maximize the rewards of your 
compressed digital system. Want more? Call 
1 800 523-6678 (in the U.S.), 215-674-4800 
(outside the U.S.), or 
fax 215-956-6497. 

Jerrold 
General Instrument 

Reader Service Number 10 



NEWS 

Bell Atlantic involved 
in competing cable TV 
TOMS RIVER, NJ — Bell Atlantic 
Corp. teamed up with a new company, 
FutureVision of America Corp., to form 
a plan to offer cable TV programming 
over phone lines here. The new system 
would compete against Toms River's 
existing cable operator, Adelphia 
Communications. 

The 10-year agreement allows 
FutureVision to offer telephone customers 
a fiber-optic network capable of carrying 
60 channels of video programming and 
regular phone service using Bell Atlantic's 
lines. The system will reportedly be fully 
interactive and would offer subs a variety 
of information services like home shop-
ping and advertising services. 

The Wall Street Journal reported 
that down the road FutureVision could 
end up competing with Bell Atlantic. 
which would like to offer its own video 
and information services. 

The regional bell operating company 
has dove into other cable TV plans re-
cently including a planned test of a 
video-on-demand service delivered 
over twisted-pair phone lines. Also, Bell 
Atlantic reported an agreement was 
made with Sammons Communications 
to provide a 60-channel system in 
Morris Township, NJ, where Sammons 
already has a system. 
The Federal Communications 

Commission still has to give its approval 
before Bell Atlantic can begin construct-
ing its hybrid fiber-to-the-curb systems in 
Morris Township and Toms River. 

CableLabs seeks 
DPU test method 
BOULDER, CO — Cable Television 
Laboratories issued a request for infor-
mation and proposal to a number of 
test laboratories, universities and some 
government agencies in the U.S. seek-
ing input to establish a method of test-
ing TV sets and VCRs for direct pickup 
(DPU) interference. The deadline was 
in early January. 

The result of the inquiries will be a 
technique for measuring the suscepti-
bility of consumer electronics devices 
to DPU interference. CableLabs will 
share the information generated with 
the manufacturers of consumer electron-
ics devices and with the Federal 

Communications Commission for its use 
in establishing performance standards 
for TV sets and VCRs as is called for 
under the recent cable legislation. 

Augat awarded 
$40 million by court 
MANSFIELD, MA — A Bristol County 
Superior Court judge entered a final 
judgment in favor of Augat Inc. in an 
unfair competition case brought in 
1985 against Aegis Inc. and Jeremy D. 
Scherer. The judgment entitles Augat 
to recover over $40 million from Aegis 
and Scherer. 

The case arose from improper activ-
ities of Scherer and Aegis in 1984 
while starting a venture that competed 
with then-Augat subsidiary, lsotronics. 
The court found the defendants had 
worked with a former Augat subsidiary 
executive to improperly hire away key 
technical employees. 

Oak, Gilbert 
in acquisition talks 
WALTHAM, Mass.— Oak Industries and 
Bain Capital formed an acquisition com-
pany that is negotiating to acquire 85% of 
the outstanding stock of Gilbert 
Engineering. 

Under the proposed structure, 
Gilbert management would retain own-
ership of the other 15%. Completion of 
the transaction would be dependent 
on, among other factors, a definitive 
purchase and sale agreement, debt fi-
nancing, and regulatory approvals. 

Satellite coalition 
cries GI monopoly 
MACON, MO — The Consumer Satellite 
Coalition is urging the Federal 
Communications Commission to "end 
the monopoly that is currently enjoyed 
by the General Instrument Corp. in pro-
viding the decoders needed to unscram-
ble TV transmissions received by home 
satellite dishes." 

The CSC submitted comments for 
an FCC proceeding in which the coali-
tion claims GI "abuses monopoly 
power." These comments include: a re-
port on GI's alleged harassment of a 
Canadian company, Deltec, which at-
tempted to market a competing de-
coder; comments to the effect that dish 

owners were repeatedly forced to buy 
new decoding equipment as GI altered 
its technology; and reports on GI's 
electronic counter measures to disable 
illegal decoder boxes that allegedly 
were used against owners of legitimate 
equipment. 

ir Ian Ruddy, an SCTE-certified in-
staller subcontracting for Storer 
Cable, recently gave new meaning to 
providing good service. It was a nor-
mal day installing cable in an apart-
ment in North Laurel, MD, when 
Ruddy heard screams coming from a 
neighboring unit. He soon found him-
self being asked if he knew about 
birthing babies. Having been a La-
maze coach, he was able to help and 
about three minutes later he delivered 
a 6-pound, 7-ounce boy to a woman 
who went into labor on her bathroom 
floor. It didn't end there though. The 
baby's umbilical cord was wrapped 
around his neck and he was blue. 
Ruddy again kept his cool and un-
wrapped the cord, enabling the baby 
to take his first breath. Paramedics ar-
rived soon after to take over. Mother 
and child were reported in good condi-
tion later that day at the hospital. 
0 The Federal Communications 
Commission recently held an exhibit of 
emergency alerting systems as a part of 
its efforts to improve the Emergency 
Broadcasting System (EBS). Presenters 
at the exhibit included Dynatech Cable 
Products, Cadco, Scientific-Atlanta, 
StormWATCHER Systems, the 
National Weather Service, SAGE 
Alerting System, HollyAnne Corp., and 
TFT Inc. 

Ortel announced it successfully 
tested a DFB laser that produces 25 
mW of power while meeting full CATV 
performance specifications for 60-
channel transmissions. With 18 dB of 
optical loss, the carrier-to-noise ratio 
was 55 dB with composite triple beat 
and composite second order >65 dB. 
0- Zenith Electronics and GoldStar Co. 
jointly developed a digital high defini-
tion video cassette recorder for home 
use. The digital HD-VCR, developed 
for the Zenith-AT&T Digital Spectrum 
Compatible high definition TV (HDTV) 
system, is designed to record HDTV 
signals on standard Super-VHS (S-
VHS) videocassettes. 
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Filth more broadcasters and CATV operators realizing the 
benefits and switching to fiber optic networks. the demand for 

"signal purity"and higher signal quality transmission has increased. 

DX sheds a new light on high performance for today's cable 

operators with the new DIR-657 integrated receiver/ descambler. 

With a long list of features, including RS-2508 broadcast quality 

performance and optional RS-232C interface for remote operation. 

the new DIR-657 outshines all other satellite receivers in delivering 

the sharpest video and soundest audio signals possible. 

For more information write to DX Communications Inc.. 10 Skyline 

Drive, Hawthorne, NY 10532 or call (914) 347-4040. 

DX 
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SCTE NEWS  CiEnj  
1993 Conference on 
Emerging Technologies 
NEW ORLEANS — The Society of 
Cable Television Engineers' 1993 
Conference on Emerging Technolo-
gies goes down in the books as yet 
another successful SCTE confab. 
More than 700 participants — a figure 
up by over 20% from last year's Fiber 
Optics Plus — took time from their 
busy schedules to go to New Orleans 
Jan. 6-7 to attend the conference. 

This year SCTE conducted a series 
of optional preconference tutorial ses-
sions the day before the main confer-
ence, to provide a foundation for the 
next two days' presentations. Tutorial 
topics included "An Introduction to 
Digital Technology," "Modulation 
Techniques," Fiber-Optic Technology" 
and "Operator Experiences with Fiber 
Optics." Judging by the 400 or so who 
attended these introductory sessions, 
this popular format will likely play a 
role in future Society meetings. 

That same evening during a pre-
conference reception sponsored by 

More than 700 participants — up by over 20% from last year — took time 
from their busy schedules to go to New Orleans Jan. 6-7 to attend the con-
ference. 

SCTE, Corning and CED magazine, 
NewChannels Corp.'s Director of En-
gineering Tom Staniec was named the 
industry's first recipient of the new Po-
laris Award. This award was created 
to recognize individuals "in the field" 
who have been innovative in their ap-
plication of fiber-optic technology. In 
addition, Corning donated $2,000 to 

SCTE in Staniec's name to fund fiber-
optic education. 

Following opening remarks by Soci-
ety President Bill Riker, moderator 
Alex Best of Cox Cable kicked off the 
conference sessions. Best remarked 
that during the last four years our in-
dustry has installed more than 1 mil-
lion miles of fiber, and in 1993 alone 

THE BEST SWEEP IN 
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GOT FASTER & 
BETTER... 

• "FCC Reporting with hard copy for 
distortion & Visual/Aural Levels..." 

• "One button measurements of Visual 
& Aural Levels..." 
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sweep spectrum analyzer system. .." 

• "5MHz to 1GHz frequency range..." 

• "80 file measurement storage..." 

AN 
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7776-
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1776-
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CA LA N is known for customer service and support, and 
our Evergreen Policy ensures that your investment is 
protected. CA LAN's products are your partners in 
productivity for the '90s. You have my word on it." 

Syd Fluck, President 



well install an additional estimated 
1 million fiber kilometers. He added 
that this averages about "85 miles an 
hour." While this still is only the same 
as a single large RBOC, we are "the 
fastest growing industry using fiber," 
according to Best. This introduction 
was a prelude to the day's presenta-
tions on advances in fiber-optic com-
ponents and architectures, and digital 
compression and transmission tech-
niques. 

Wednesday's keynote luncheon 
speaker was Alan Baratz of IBM. Not-
ing that both the computer and cable 
TV industries share a common ana-
log-to-digital evolution, Baratz de-
scribed a future where the two can ef-
fectively work together. He spoke of 
gigabit multimedia that could bring 
such things as CNN to the desktop, 
movies-on-demand, head-to-head 
video games and desktop global 
videoconferencing — all shared-inter-
active technology via the power of 
computing and the broadband pipeline 
of cable. 

Thursday's sessions looked at our 
future as a true telecommunications 
provider, including not only digital 
transportation, video-on-demand and 

Polaris Award recipient Tom Staniec 
of NewChannels Corp. receives con-
gratulations from SCTE Chairman 
Ron Hranac. 

personal communications services 
(PCS). but also the viability of inte-
grating video, data and telephony on 
cable. Of interest to most attendees 
was a look at potential competitors 
such as ADSL. DBS and the recently 
introduced CellularVision, a 28 GHz 
FM "cellular" multichannel local distri-
bution service. 

The second day's keynote lun-
cheon speaker, Digital Equipment 

Corp.'s Bill Styslinger, echoed earlier 
comments that cable is complemen-
tary to the computer industry, and that 
we "have a fabulous network" that in-
cludes fiber, increased capacity. inter-
active potential. a move to digital and 
a business plan for new services. Mul-
timedia inside one computer isn't very 
exciting, according to Styslinger, who 
went on to say that we need to "move 
it around." He added, "There's a $40 
billion market in data communications 
out there." 

The underlying theme of this year's 
conference suggests that cable's fu-
ture success will be determined by our 
ability to provide what amounts to "fu-
ture-proof networks" whose key at-
tributes will be flexibility, ease of ex-
pansion, ease of adaptation and per-
formance consistent with the applica-
tion. No longer can we count on enter-
tainment delivery as our sole busi-
ness. 

The papers presented in both the 
preconference tutorials and the con-
ference itself are available in sepa-
rate proceedings manuals from the 
Society. Contact SCTE headquarters 
at (215) 363-6888 for more informa-
tion. — Ron Hranac 
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Digital compression 
for real people: Part 1 
This first installment of several 
planned articles will discuss certain 
fundamental concepts of digital video 
compression. Future installments will 
address the tricks used for compres-
sion and will likely finish with a dis-
cussion of what to expect from digital 
transmission, showing why our old 
concepts are not really applicable to 
this new order. 

By James O. Farmer 
Vice President. Electionic System Products Inc. 

And William W. Woodward 
Senior Staff Engineer, Scientific-Atlanta Inc. 

nn uch has been written for the 
specialist in digital video 
compression, but we felt it 

would be beneficial to discuss the 
subject from a more intuitive perspec-

tive. This is not to supplant the 
plethora of more rigorous material.' 
Rather, we shall step back a little and 
contemplate what it is that we are 
doing. 

Compression is, simply put, a col-
lection of a bunch of tricks played on 
the viewer. Our present NTSC2 TV 

(Continued on page 28) 

Figure 1: Analog component generation and NTSC video processing 
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A: Generation of analog components. 
This is the starting point for both 
NTSC and digital compressed video. 

B: Processing of the video into the NTSC format 
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Figure 1: Motion processing (below) and OCT video compression (below right) techniques 
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The next revolution: 
Compressed digital video 
By Amihai Miron 
Director of Electronic Systems 
Philips Laboratories 

y
isual information and communication play impor-
tant roles in our society. The first practical applica-
tions of compressed digital video are the result of 

ten years of significant technological developments in 
VLSI, better compression algorithms, research on visual 
perception and the evolution of standards. More applica-
tions will follow. To be successful, those applications 
must result in perceived benefits to the end user, provid-
ing more information with higher quality, providing infor-
mation in a more flexible way that suits new social 
trends, or adapting to a changing political scene. It is al-
ways the challenge of research to play a dual role by first 
bridging the gap between application and technology, 
and then defining applications for new technology. 

Applications of compressed digital video 
Compressed digital video applications range widely in 

their complexity and timing of their market introduction. 
The list of applications are prioritized by bit rate require-
ments with subsequent implication on display size. Some 
are already products, some will be products within one to 
three years, and some may become products only in the 
new century. The applications use symmetric compres-
sion or asymmetric compression. The accompanying 
table gives a rundown on current and future video appli-
cations. 

Symmetric compression means compression is done 

as frequently as decompression. Therefore the complexi-
ty of the encoder is similar to the complexity of the de-
coder. Symmetric applications are VCR, VTR, electronic 
publishing for production, video mail, video telephone, 
and video conferencing. 

The asymmetric applications of digital video are those 
where the encoder is used much less often than the de-
coder, and therefore, can be of higher complexity. Highly 
complex encoders allows for a greater compression ratio. 
Applications where the complexity of the encoder are 
less important include electronic publishing for education 
and travel guidance; video text; games; CD-I and broad-
cast entertainment television. 
• Video phone (symmetric): Although video phone, or 

personal video conferencing, has been available for 
many years, it has not become popular. Recent advance-
ments in technology may now make it a practical and a 
useful device. It can operate on existing phone lines and 
be based on flat screen LCDs. 
• Video conferencing (symmetric): Video conferencing, 

used mainly by corporations, has been found to be a 
valuable alternative to both the expense of travel and the 
time associated with it. Video conferencing may be used 
more broadly. and can achieve higher picture quality 
based on recent advancements in digital video compres-
sion. As the channel capacity over the existing phone 
lines increases from 56 kilobits per second (kbps) to 2 
megabits per second (Mbps), improved picture quality 
can be achieved. 
• Multimedia (symmetric/asymmetric): Multimedia is a 
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combination of different media used by a personal com-
puter, and also may be displayed on a conventional TV 
set. CD-Interactive, or CD-I, recently introduced by 
Philips in the U.S., combines compressed digital video 
and audio with interactiveness that is based on computer 
technology. Applications like this will become more 
widespread and will benefit greatly from the development 
of compressed digital video. Since all digital data is iden-
tical to the data manipulated by computers, it is possible 
to combine advancements in computing technology with 
the advancement in digital communications and add to it 
what was, until now, the missing component: full motion 
video. 
• Satellite entertainment TV 

(asymmetric): Satellite TV is one 
of the most promising early po-
tential applications of com-
pressed video in entertainment 
TV because the communication 
networks consist of high capacity 
channels that are loosely regulat-
ed. Compression provides sever-
al benefits for transmission of 
video over satellite. Compression 
allows more channels to be 
transmitted over the same 
transponders, reducing the oper-
ating costs of program providers. 
Plus, the lower power required to 
transmit digital video allows for 
smaller dishes, which are more 
convenient and attractive. In ad-
dition, compressed video creates 
an excellent image free of such 
typical impairments as noise and 
interference. 
• Cable entertainment TV 

(asymmetric): Cable systems can move quickly to em-
brace new technology since their signal is carried in a 
shielded, private transmission medium and is loosely reg-
ulated. In the short term, cable operators will benefit from 
the reduced cost of delivering programs from the pro-
gram originators to cable headends. In the long term, op-
erators will benefit from their ability to upgrade and in-
crease the channel capacity of their system without the 
heavy capital investment required to improve the infras-
tructure of the cable system. In addition, increased chan-
nel capacity allows the cable operators to provide new 
services, and to enhance existing services. One such 
service, often referred to as near-video-on-demand 
(NVOD) will allow customers to choose first-release 
movies and view them at 15- to 30-minute intervals. An-
other service is extended pay-per-view (PPV). 
• Terrestrial standard definition entertainment TV 

(asymmetric): Terrestrial standard definition entertain-
ment TV will probably evolve in Europe since it has to 
compete with an existing system that operates quite reli-
ably. Digital compression can allow for mobile artifact-
f ree reception with smaller antennas. This concept is the 
basis for the digital video broadcasting (DVB) initiative in 
Europe. 
• Business and educational TV over satellite (asym-

metric): Business and educational TV can provide a pri-
vate video broadcast to a moderate number of sites. Dig-
ital video compression will allow such broadcasts carried 
over satellite to cut down on transponder costs and dish 
size. 
• High definition TV (asymmetric): HDTV promises to 

achieve about twice the horizontal and vertical resolution 
of current television and will use a wider aspect ratio 
(16:9). Currently there are three distinct efforts to devel-
op high definition broadcasting standards in Japan, Eu-
rope and the United States. Japan standardized around a 
primary analog system (MUSE). Similarly, Europe stan-

(Continued on page 38) 

Current and future video applications 

Application 
Commercially 

Bit rate Standard available 

Video phone 64-128 kbps H.261 Now 

Video conferencing 56 kbps-2 Mbps 

Multimedia (CD-I) 
full-motion video 

1.5 Mbps 

H.261 Now 

MPEG-I 1992 

Satellite distribution 
to cable headend (U.S.) 

30 Mbps 
4-10 Mbps/channel CCIR 601 

MPEG-II* 1992-1993 

Satellite-business 30 Mbps MPEG-II* 1992-1994 
education, entertainment TV 4-10 Mbps/channel CCIR 601 

Entertainment TV 
over cable (U.S.) 

Terrestrial broadcast 
of digital TV 

30 Mbps 
4-10 Mbps/channel 

4-10 Mbps 

MPEG-11* 1994-1995 
CCIR 601 

MPEG-II* 1998-2000 
CCIR 601 

Terrestrial broadcast 20-30 Mbps MPEG++ 1995-1997 

*MPEG-II and MPEG++ are not yet standards 
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Digital compression 
from headend to home 
This article presents a technical overview 
of digital compression systems, describ-
ing the specifics of the compression en-
gine, headend interface options, trans-
mission path specifications and band-
width allocation. A discussion of pro-
gramming and services enabled by the 
technology and associated converter fea-
tures/options required to use this technol-
ogy also is included. 

By Daniel E. Sutorius 
Project Manager, DigiCable 
Jerrold Communications, General Instrument Corp. 

Digital compression will give cable 
operators a powerful technological 
tool to deliver high quality video 

and audio as well as data services. 
Previously, applications such as tele-

conferencing required forms of digital 
compression to transmit high data rate 
services down bandwidth-limited chan-
nels. Without being overly sensitive to 
encoder/decoder cost or picture quality, 
as is cable TV, this technology could be 
deployed earlier. 

The advent of high definition TV 
(HDTV), with its tremendous bandwidth 
requirements, caused a rejuvenation of 
interest in compression technologies. 
As a side benefit, it was learned that in 
addition to compressing HDTV signals, 
this same technology could squeeze 
multiple NTSC signals into standard 
satellite and cable TV bandwidths that, 
until compression, could handle only 
one program at a time. The multichan-
nel NTSC digital compression delivery 
system was the focus of a request for 
proposals (RFP) from Cable Television 
Laboratories in fall 1991. 

Digkal compression advantages 
Digital compression increases chan-

nel capacity by offering virtual bandwidth 
expansion by allowing multiple programs 
to be compressed into the standard 
satellite or TV channel. Another benefit 
of digitization is that video programs can 
be transmitted at a higher quality level 
and better consistency than those typi-
cally achieved with analog transmission. 
Digital transmission delivers a picture at 
the receive site as good as the picture at 
the transmit site. 

"Digitally compressed 
video programming 
will be deployed this 
year over satellite, 
with cable plant uti-
lization to follow in 
the near term." 

For cable, this means that digital sig-
nals do not gradually degrade in picture 
quality (as seen when going from 49 to 
36 dB C/N).1 In digital applications, the 
picture quality remains excellent be-
cause a threshold of system perfor-
mance is maintained. The digital thresh-
old is typically below the level deemed 
unacceptable for analog signals2 (i.e., 
below 36 dB C/N). This also means that 
all digital subscribers throughout the 
cable plant will receive the same quality 
picture, without regard to their distance 
from the headend. 

Digital processing also eliminates 
analog picture artifacts such as ghosts, 
intermodulation beats and noise. 
Compact disc-quality audio transmission 
is another benefit of digital compression. 
Besides allowing for the evolution to 
HDTV, digital compression can increase 
video and audio security via digital en-
cryption techniques. Digital bits can be 
scrambled to a higher level of random-
ness than analog signals, which, if 
scrambled too completely, cannot be re-
constructed into a quality picture. 

Compression processes 
An uncompressed digital NTSC sig-

nal requires approximately 100 Mbps, 
which is greater than can currently be 
transmitted within the standard 6 MHz 
cable bandwidth. Various processes, 
including intraframe and interframe, 
compress the signal. Intraframe pro-
cessing takes advantage of areas with-
in each picture frame that have similar 
image, color and intensity. Interframe 
takes advantage of similar, possibly 
displaced areas of successive frames. 

Live video is taped at 30 frames per 
second. Film, which is easiest to com-
press, has a slower rate of 24 fps. High 

motion video, such as basketball 
games, is the most difficult to com-
press because of a lack of similarity 
between frames and a far greater 
amount of detail within each frame. 

An efficient digital compression sys-
tem would ideally take advantage of 
the varying degrees of compression 
among the various programs. Systems 
using multiple channels per carrier 
(MCPC) transmission can vary the data 
rates over time of individual programs 
within a single bit stream — a process 
called statistical multiplexing.3 

There are many different digital 
compression techniques using various 
versions of intraframe and/or inter-
frame processing. One intraframe 
method is through a compression pro-
cess called vector quantization (VQ). 
This relies on the notion that any given 
block of pixels can be adequately de-
scribed from a finite set of possible 
pixel combinations once the desired 
quality level of the program is deter-
mined. At the encoder (the unit at the 
transmit site that converts standard 
analog signals into compressed digital) 
a "code book" serves as the source of 
the finite set of possible pixel combina-
tions from which the appropriate vector 
or address surrogate code is chosen to 
replace the pixel block. 

The process is then reversed at the 
receive site in a decoder. Depending 
on the desired quality level, the de-
coder has the potential to be low-cost 
because it is based primarily on inex-
pensive memory chips. 

Another compression technique is 
called discrete cosine transform (DCT). 
This converts blocks of pixels within each 
frame into transform coefficients. 
Compression occurs as redundant infor-
mation is filtered out along with video in-
formation that is not as critical to the eye. 

While VO and DCT are eliminate in-
formation (with little or no subjective pic-
ture degradation), the Huffman coding 
technique can be used to assign variable 
length codes to the coefficients. Coding 
length depends upon probability of 
usage. Highly used/probable coefficients 
are assigned shorter codes and less 

(Continued on page 46) 
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Outage management, 
Part 3: Plant powering 
in cable TV systems 
The following is copyrighted by Cable Television 
Laboratories Inc. 

The CableLabs Outage Reduction Task Force was or-
ganized by several MSOs and the CableLabs staff to ad-
dress the issues that stem from cable system outages. 
The intent of the developed solution to outage problems 
was that it would be fully supported by CableLabs' mem-
ber companies. 

CableLabs published the document "Outage Reduction" 
as a summary of the Outage Reduction Task Force's 
work. This is the third in a series of articles adapted from 
that document. This part is an overview of information 
gathering efforts done on CATV plant powering issues re-
searched by the task force's plant powering subcommittee. 
(Subcommittee members were: H. Mark Bowers, 
CableSoft Engineering Services; David Eng, CableLabs; 
Del Heller, Viacom Engineering; and Tom Osterman, 
Alpha Technologies.) 

By H. Mark Bowers 
CableSoft Engineering Services 

Given the theme of reducing plant-related outages 
and thereby improving overall plant reliability, one 
must ask the question: "What new or improved 

methods can be applied to cable plant powering tech-
niques that will reduce exposure to plant outages from 
loss of commercial power source(s)?" The CableLabs 
Plant Powering Subcommittee's approach to this question 
created research and investigation ultimately along three 
separate but related fronts: 

1) Possible new plant powering architectures that would 
significantly reduce exposure to loss of commercial power, 
compared with current design techniques. This approach 
primarily focused on "hardened trunk techniques," al-
though it will be shown that it is possible to achieve im-
provements with current powering topologies as well. 

2) The cable operator developing a closer interface 
with, and understanding of, commercial power grid design 
and power distribution principles. In other words, can we 
better understand and work closely with the local electric 
utility(ies) to improve plant powering reliability with a corre-
sponding increase in commercial power reliability? 

3) Better understanding and application of modern 
standby power supply technology to existing or improved 
cable power grid designs, toward the optimization of total 
plant powering. What are present standby powering tech-
nologies and limitations? How can maintenance be opti-
mized in these applications? (Here, we must consider that 
a lack of optimal maintenance is considered to be a prima-

ry contributor to past standby applications often resulting 
in less than optimal results.) 

The remainder of this article seeks to provide an 
overview of what has been learned to date in these re-
search and information gathering efforts. Some work re-
mains in the area of standby powering, and has been 
given over to a separate working group on that subject. 

Powering architectures 
Most cable plant powering designs utilize similar pro-

cesses. The designer seeks to create a power layout for 
trunk and feeder systems. Typical goals are the provision 
of adequate load voltages to each active device with uni-
form current distribution through the plant, all while seek-
ing to maintain a fairly moderate to heavy load on the 
power supply itself. 

Typical techniques 
The major problem with cable plant powering is that the 

cable system is optimized for distribution of RF signals, 
not AC power. The 75-ohm coaxial cable system is not de-
signed nor optimized for the purpose of AC power distribu-
tion. Past and future techniques must ultimately deal with 
this very basic issue. Present methods of powering the 
trunk and feeder have served the industry fairly well, but 
can create reliability problems because of the power sup-
ply cascade in conjunction with the reliability of commer-
cial power. Coaxial cable sizes used for RF distribution, 
the frequency of placement and type of RF electronics, 
and the operator's design technique and percentage load-
ing of main AC supplies all combine to create some rather 
healthy power supply cascades. The term "power supply 
cascade" as used here describes the same effect encoun-
tered with cascades of amplifiers. For example, if a signal 
leaving the headend or hub site has to travel through 12 
different power supply areas to reach a customer's home, 
then the power supply cascade is 12. The fact that trunk 
and feeder are powered simultaneously from the same 
power supply intensifies this cascading problem. 

Modern AC supplies should be loaded at close to 100% 
of rated value for proper operational efficiency. If signifi-
cantly underloaded (less than 75%), the supply's efficiency 
will fall off dramatically. At best, you end up paying for 
power that is dissipated as heat. At worst, you'll experi-
ence premature failure of supplies in your system. If your 
design dictates only 5 to 6 amperes at a given location, in-
stall a smaller amperage supply to maintain proper effi-

(Continued on page 49) 
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With the introduction of digital services, 

the cable industry has entered a whole new era. 

Never before has reliable, continuous 

power been so critically important. 

In the "old days" of analog televi-

sion signals, a power drop-

out at worst caused a few 

lines across a customer's 

television screen. Now, with-

out protection, that same power 

loss can mean a telecommunications 

disconnect, the loss of critical data, and 

most certainly, very unhappy customers. 

Fortunately, there is a solution. It's called CableUPS" 

from Alpha. CableUPSTM systems provide uninterrupted 

power to your cable amplifiers, assuring no loss of data or 

interruption of service. Other standby power designs 

have transfer times of up to 70 milliseconds—well beyond 

the hold-up time of even the newest amplifiers. Millisec-

onds may seem insignificant, but when transmitting 
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compressed data an interruption of just a few 

milliseconds can result in data loss greater than all the 

information contained in a multi-volume encyclopedia! 

If your network includes telephony services, power breaks 

longer than 20 milliseconds can cause all calls in progress 

to be disconnected. Imagine the unreliability of a network 

that disconnects calls or loses large amounts of data every 

time there is even a minor transfer or power disruption! 

For free technical information on CableUPST m, 

call Alpha at 1-800-421-8089—Entering the digital 

service future could be dangerous without it! 

Alpha developed uninterruptible powering technolo-

gies for 60 VAC standby applications in 1986, and now 

provides the unique CableUPSTM capability in all models. 

CableUPSTM is still another in a long line of innovations 

from the company that truly sets the standard for reliability 

in cable powering. 
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Power protection 
for digital services 
By Tom S. Osterman 
Director of Research and Development 
Alpha Technologies Inc. 

W
ith the advent of digital signal transmission over 
cable TV networks, reliable and uninterrupted 
powering of signal processing and transmission 

equipment has become extremely important. In the past, 
minor signal interruptions to the cable system were some-
what tolerable because the information transmitted was 
primarily entertainment. 
A slight picture roll or a few second dropout was annoy-

ing but not necessarily critical to the continued operation 
of the system. Power fluctuations and transfer interrup-
tions were tolerated, especially at the extremities of the 
distribution area where the cable loop resistance from the 
power supply exaggerated voltage fluctuations in power 
supply output. 

With systems up-
grading and rebuild-
ing for higher band-
width and transmis-
sion of digital video 
and audio, personal 
communications 
services (PCS), pay-
per-view (PPV), 
data networking and 
other digital signal 
delivery services, 
powering reliability 
has become a criti-
cal component to 
the success of the 
system. It is very im-
portant to note the 
volatile nature of 
digital data, espe-
cially asynchronous 
transmission without 
error detection and 
correction. Even mi-
crosecond interruptions in signal flow result in a high bit error rate 
or complete data loss. These interruptions can cause annoying 
visual and audible effects for entertainment transmission but can 
cause significant problems for other services. 

Several amplifier manufacturers have recently studied 
the effect of power interruption to their equipment in terms 
of effect on signal transmission. Their conclusion is that an 
interruption of power (or prolonged brownout) for longer 
than 20 to 25 ms (0.025 seconds) will cause a correspond-
ing dropout in signal flow through the device. (See Figure 
1.) 

The "hold-up" time of the capacitors in the power supply 
within the amplifiers could provide several milliseconds of 
continued operation during a brief power dropout when 
new. But as they age, especially in warmer climates, the 
average capacitance value typically decreases and the 
hold-up time decreases as well. This often results in an 
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amplifier hold-up time that is shorter in duration than the 
transfer interruption of many of the standby power sup-
plies that are in service. It is clear that any momentary 
power fluctuation that may occur on the utility input can 
cause standby power supplies to transfer to standby. This 
is what the power supply is designed to do, but if the 
transfer time is longer in duration than the hold-up capabil-
ity of any of the amplifiers, a drop out of data flow will 
occur. Can you imagine a network that provides digital 
services such as telephony dropping all calls in progress 
every time the power supplies transfer into standby? An 
obvious conclusion is the importance of uninterrupted 
power output from the cable TV power supply for reliable 
digital data transmission. 

Uninterruptible power supplies (UPSs) have been used by 
the telephone and computer industries for over 30 years for relia-

bility reasons. These 
UPS units tended to 
be large, inefficient 
and expensive. For 
cable applications, a 
standby power sup-
ply has been accept-
able for years be-
cause of the afore-
mentioned insensitiv-
ity of the network to 
minor interruptions. 

With digital, this 
has all changed. To 
give an example, 
any power interrup-
tion longer than 25 
ms to a PCN cell site 
or any data-carrying 
active in series could 
cause a complete 
drop and disconnec-
tion of all calls in 
progress within that 
cell. Any signal 

dropout of this duration to digital compressed video and audio 
can cause strange and annoying effects that can vary due to 
the compression algorithm used. Dropouts in other data 
services such as leased transmission via fiber can be 
catastrophic as well, depending on the error correction 
system (or lack of) and transmission speed of the data. 

Digital compression ratios in excess of 10:1 have been 
advocated by several manufacturers of signal processing 
equipment. In conjunction with the compression system, 
high data transmission speeds are to be employed as well 
to provide the necessary video performance. At these high 
data rates, even a few millisecond interruption could result 
in data loss greater than all of the information contained in 
a several volume encyclopedia! As many of the local area 
network engineers have concluded, it is imperative to the 

(Continued on page 68) 
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Kelvin's Law 
and its applicability 
to cable TV powering 
By Robert V. Moel 
Vice President. Operations and Engineering 
Paragon Cable 

W
hen cable TV companies build or upgrade systems, 
the designers currently limit their selection of cables 
to those that will satisfy the RF loss criteria. Design-

ers replace or select cables because RF loss characteristics 
and hence carrier-to-noise ratio requirements are dominant 
factors. With price competition looming and fixed operating 
costs of service delivery becoming increasingly more impor-
tant because of this potential competition, operators need to 
build systems that will use electrical energy more efficiently. 

Power companies select conductor sizes with an eye on 
optimizing the trade off between I2R loss costs (the loss of 
electrical energy resulting from heating) and carrying costs 
(the cost of financing and operating the span of cable in 
question per year). When these two costs are equal the over-
all fixed cost of operating the span and delivering power 
through it is minimized. This rule is called Kelvin's Law. Cable 
operators can make use of this rule in designing for minimum 
CATV network costs. 

From an economic standpoint, Kelvin's Law can be ap-
plied and compared on a total cost basis or on an incremen-
tal cost basis. The examples in the article will look at applying 
this law on an incremental cost basis. This will mean looking 
at the differences in cost of placing one cable for another and 
the differences in 12R loss costs of one cable with another. 

Cable engineers select conductor sizes to achieve certain 
signal loss goals. For trunk this usually means selecting a 
.750-inch cable and for distribution this usually means select-
ing a .500-inch cable. Cable size is only increased if RF loss-
es are too large for a given span. A .750 cable might be re-
placed with a larger, less lossy cable (such as a 1.000-inch 
cable) during an upgrade if its replacement mitigates needing 
to add amplifier locations. In general, the cable designer will 
select the smallest cable for the application, one that just 
meets the RF loss requirements. However, by applying 
Kelvin's Law, the design criteria are altered. To minimize 
overall cost and satisfy the law the designer might instead se-
lect either a larger cable or one with a solid copper center 
conductor. 

Example 1 
To simplify the analysis we will consider choosing between 

a solid copper center conductor cable and a copper-clad 
cable instead of assessing all the possible options. Other 
choices are possible including selecting larger size cables. 
Table 1 compares pertinent information about these two 
cable types. (The prices shown in the table are for illustrative 
purposes only and do not represent any vendors actual pric-
ing.) 

The span to be considered is 1,800 feet long, and will 
carry 8 amperes of current. Assume the power factor to be 

Table 1: Solid vs. clad center conductor for 
.750 cable 

Cable type 

Solid 
center 

Clad 
center 

Loop resistance 
per 1,000 ft 

0.56 12/1,000 ft 

0.76 12/1,000 ft 

Cost 
per foot 

$0.586 

$0.451 

near unity. In addition, assume the cost per kilowatt-hour to 
be $0.18 and the carrying costs to be 15%. The loop resis-
tance for the span using solid copper center conductor cable 
is: 

0.56 O.Aft-1.8 kft = 1.01 12 

The I2R losses are: 

(8 amps)2-1.01 Q = .0646 kW 

The dollar costs of these losses are: 

0.0646 kW*24 hrs/day*365 days/yr*$0.18/kWh = $101.86/yr 

Similarly, the dollar losses per year of the copper-clad 
cable is $138.05. Therefore the incremental cost of operating 
the copper-clad cable is $36.19. 

The carrying costs of the cable, on an incremental basis is 
related to the cost of the cable itself. The cost of cable con-
struction is the same regardless of the center conductor com-
position. However, if the decision is to select a larger cable 
this might not be the case. For our example the cost of the 
cable with the solid copper center conductor is: 

$0.586/fr1,800 ft = $1,054.80 

The cost for the copper-clad center conductor is: 

$0.752e1,800 ft = $811.80 

The incremental carrying cost per year is: 

($1,054.80 - $811.80)*15 = $36.45 

In this instance, the increased carrying costs are close 
enough to the reduced I2R loss costs to justify the placement 
of a more expensive, less lossy cable in this span. The oppor-
tunity cost for not doing this is detailed in Table 2 on page 26. 
By not putting solid copper center conductor cable in this span 
it will cost the cable operator an additional $72.64 per year in 
opportunity costs. 
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Announcing 
the First 
Small UPS 
That Really 
is A UPS 

A lot of small desktop units 
that call themselves 
"Uninterruptible Power 
Systems" really aren't. They're 
standbys. That means that 
when your power goes out, 
there is a moment when they 
don't power your computer. A 
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data. 
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in the world. 
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Regulation 
• Artificial Intelligence 
• An Interactive Interface 

Yet despite its advanced 
technology, Fortress is so 
small and so affordable that 
it compares with those 
desktop standby units. 
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available from BEST, the 
world leader in power protec-
tion. We've always been a 
trendsetter in the UPS field. 

Now we're your total Power 
Partner', offering everything 
from advanced surge suppres-
sors to line-interactive UPS. 

Call Toll-Free 
800-356-5794, ext. 4573 
or (608) 565-7200, ext. 4573 

Best Power Technology, Inc. 
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Necedah, WI 54646 
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Information Kit on How to 
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New advances in 
fiber-optic connectors 
and attenuators 
By Mike Thaw 
President, Radiant Communications Corp. 

ar his article will attempt to show 
how new advances in fiber-optic 
connectors and attenuators are 

changing system architecture. We will 
examine: low backreflection connec-
tors, including APC (angle) and some 
potential intermateability problems; 
problems at 1,550 nm; and new low 
backreflection attenuators. 
When fiber was first widely used for 

CATV applications, most systems 
were AM (amplitude modulation); and 
mechanical connectors were seldom 
used except perhaps at the receiver. 
Almost everything was spliced. Now 
there are AM, FM (frequency modula-
tion) and digital systems. More chan-
nels mean better lasers with higher 
power. The applications also have 
changed. Many CATV companies are 
entering in the competitive access 
arena. There also are very near-term 
applications for bidirectional transmis-
sion (two-way) over the same fiber. In 
short, fiber installations are larger and 
more complex, systems are faster and 
the requirements are more diverse. 
What is needed is flexibility and that is 
precisely what connectors do. 

Low backreflection connectors 
For high bandwidth single-mode 

systems (above 300 MHz), backreflec-
tion is very important. Backreflection 
affects the laser by enhancing power 
fluctuation, pulse distortion and phase 
noise. Backreflection also affects the 
laser by a phenomenon called mode 
hopping. This causes the center wave-
length to fluctuate. None of this is 
good. 

Fiber reflection is a result of the fol-
lowing two different phenomena: 
Rayleigh backscattering and Fresnel 
reflection. (See Figure 1.) Rayleigh 
backscattering is caused by light 
bouncing off impurities in the fiber 
(typically hydroxyl ions). This "back-
ground noise" is how an optical time 

domain reflectome-
ter (OTDR) mea-
sures attenuation 
in long fiber sec-
tions. It is best 
seen as the slope 
of an OTDR trace. 
(See Figure 2.) 
Fresnel reflections 
occur at discrete 
refractive index 
discontinuities 
(e.g., connectors, 
splice points and 
fiber breaks). 

OK, now that we 
have established 
the need for low 
backreflection con-
nectors, how much 
backreflection is 
needed and what type of connectors 
are available? 

The first popular single-mode con-
nector used was the biconic, with a 
maximum backreflection of -30 dB. As 
system speeds and bandwidth in-
creased, this became unacceptable. 
The next advance used connectors 
with ceramic ferrules: FC/PC, ST/PC, 
D4/PC and SC/PC. PC means physi-
cal or positive 
contact, where the 
fiber end faces of 
the two mating 
connectors actual-
ly touch. The use 
of ceramic ferrules 
produce termina-
tions of -35 dB 
backreflection 
with hand polish-
ing. However, with 
proper automatic 
machine polish-
ing, levels of 
backreflection of - 
40 to -50 dB are 
achievable. To get 
these results re-
quires a sizable 
investment in pro-

Figure 1: Rayleigh backscattering and 
Fresnel reflection 
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cedures and equipment. This is not an 
operation to be performed in the field. 
It is highly recommended pigtails be 
purchased from a qualified source and 
you should fusion splice the pigtails to 
your trunk cable and/or fiber-optic 
splitters. 

The back reflection limit of PC pol-
ishing appears to be -50 dB. Generally 
-45 dB or -50 dB will suffice for digital 

Figure 2: Typical OTDR trace 
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Table 2: Adding up opportunity costs 
I2R loss 

Scenario costs 

Solid copper 
center $101.86 

Copper-clad 
center $138.05 

Total 

Carrying 
costs Opportunity 

$158.22 $56.36 

$121.77 <$16.28> 

<$72.64> 

Example 2 
To see where Kelvin's Law would not indicate using more a 

more lossy AC cable, consider the set of facts in Table 3. The 
span is 400 feet long and has 1.5 amps running through it. 
Power costs are $0.18 per kWh and carrying costs are 20%. 
The loop resistance for the solid center conductor cable is: 

1.20 Q/1,000 ft*4 kft =.48 Q 

The loop resistance for the copper-clad center conductor 
cable is: 

1.72 Q/1,000 ft*4 kft =.69 

The I2R losses are 1.08 W for the solid copper center con-
ductor cable and 1.55 W for the copper-clad one. The I2R loss 
cost per year for the solid copper center conductor cable is 
$1.70 while the I2R loss cost for the copper-clad center con-
ductor cable is $2.45. The incremental cost is $0.75. The in-
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Table 3: Solid vs. clad center conductor for 
.500 cable 

Cable type 

Solid 
center 

Clad 
center 

Loop resistance 
per 1,000 ft 

1.20 S2/1,000 ft 

1.72 0/1,000 ft 

Cost 
per foot 

$0.549 

$0.287 

cremental carrying costs for this span is: 

400 ft*($0.549 - $0.287)*0.2 = $20.96 

Clearly, it makes no sense to change this span of cable to 
less lossy cable. If the powering costs are much larger than 
the holding costs, it would be wise to select a more expensive 
and even lower loss cable, perhaps even a larger outer diam-
eter cable. On the other hand, if the carrying costs are larger 
than the power loss costs, it would be prudent to put the 
smallest cable in the design that will not jeopardize the RF 
performance. 

While it may represent only $50 to $70 per span in decid-
ing incorrectly on cable size, there may be thousands of these 
spans in a medium to large system and therefore, the eco-
nomic impact on fixed operating costs may be in the tens of 
thousands of dollars per year. 

Potential economic impact 
Consider a cable system with 1,200 miles of plant. Assume 

that 25% (300 miles) of that mileage is trunk. If the spacing 
between trunks is about 2,000 ft, then there are approximately 
792 spans of cable. Assume 75% of these spans are attached 
to distribution and hence have higher I2R losses. The wrong 
economic decision might cost the operator $25 per span per 
year, amounting to about $14,850 per year in fixed costs. At 
10% interest compounded annually in perpetuity, this eco-
nomic decision cost the cable operator about $148,500. This 
assumes that powering costs will not grow. 

You must analyze the situation in your system to determine 
whether any benefit can be realized. In addition, the impact 
that new architectures may have on the current draw per span 
also must be considered. There may be situations where the 
future bandwidth requirements may increase the current draw 
to a span of cable in the future. The decision to place a less 
lossy cable now as opposed to waiting must be considered 
economically as well. 

Finally, solid copper center conductor prices are volatile. 
Before making any changes to your cabling plans, be sure to 
check the sensitivity of the decision on price. 

Conclusion 
While the RF requirements of a CATV design places a 

lower limit on cable size, considering the AC requirements 
places an upper limit on cable size and composition by virtue 
of economic costs. Operators stand to save on fixed costs by 
considering the impact that cable selection has on I2R loss 
costs. CT 
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Figure 2: Comparing NTSC and compression paradigms 

A: The NTSC • 
paradigm 
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traces from the 
bottom to the top 
during the VBI 

The picture is painted, or scanned, "from top to bottom and left to right. When we 
speak of "filtering," we are referring to filtering an electrical signal vs. time, which is 
the same as filtering the picture horizontally. 

The picture is broken 
vertically and horizontally into pixels 

B: The 
compression 
paradigm 

Compressed signals have no 
HBI or VBI. They are two di-
mensional images that can be 
operated upon as we wish. 
Filtering does not imply any-
thing to do with time. Rather, it 
means doing something with 
parts of the picture as they re-
late to each other. 

— 1— Vertically, the pixels can 
L be one scan line high 

Horizontally the pixels are 
as wide as they are high 

Compression 
for real people 
(Continued from page 14) 

system is itself a bunch of tricks, and 
we've learned more in the intervening 
40 years. For example, in the NTSC 
system, we take advantage of our rel-
ative lack of perception of sharpness 
in colors. Color information is trans-
mitted with lower resolution than is 
the black and white (monochrome) in-
formation. We shall show a multitude 
of other tricks that digital compression 
practitioners play. 

A brief review 
A TV picture begins life as red, 

green and blue (RGB) images. The 

three images are produced in the 
camera and are all necessary in order 
for the eye to perceive a nearly full 
spectrum of color. The receiver must, 
at every place within the picture, re-
cover these three pieces of informa-
tion in order to be able to reproduce 
the picture. We could transmit the 
red, green and blue values, but this 
has several problems. We must main-
tain compatibility with black and white 
TV sets, which need only one piece of 
information. That piece is not the 
same as that contained in any one of 
the RGB channels. Further, it would 
be impractical to transmit all three pri-
mary components at full bandwidth. 

The solution used in present trans-
mission system is to take the RGB in-

formation and encode it into a 
luminance signal and two 
chrominance components. The 
luminance, or black and white, 
component also is called "Y," 
"luma" or "monochrome." By 
definition in the NTSC system, 
the Y signal is made up of the 
RGB outputs according to the 
following equation (R, G and B 
represent the electrical output 
of the three camera pick-ups): 

Y = .59G + .3R + .11B 

The two color components 
are called "color difference sig-
nals" because they are calcu-
lated from the original RGB 
signals by subtracting the luma 
signal from a color. For in-
stance, we can develop two 
color difference signals by sub-
tracting red from luma (R -Y) 
and blue from luma (B-Y). We 
would then have three compo-
nents for transmission: Y, R-Y 
and B-Y. 

Figure 1A on page 14 shows 
the way we get the three compo-
nents from the original camera 
image. In the camera, the scene 
is broken into red, green and 
blue primary colors by a series of 
specially coated mirrors that 
pass only the desired color(s). 
Pick-up tubes (often CCD arrays 
today) convert the light into an 
electrical signal. In order to de-
rive the desired transmission 
components, the signals are then 
applied to a so-called "matrix," 
which does the following: 

1) The three primary colors 
are added in different percent-

ages (according to the human eye's 
relative sensitivity to each color) to 
derive the luminance signal. 
Luminance is the same as the black 
and white picture transmitted in the 
old B&W days. It is what you see on a 
black and white TV set. It carries the 
majority of information that we per-
ceive as the "sharpness" of the pic-
ture, so we must provide a lot of 
bandwidth for it (more on this later). 
Remember in kindergarten they 
taught you to outline your drawing 
carefully? This was a primitive prac-
tice of the same thing: The drawing 
was perceived as sharper if it had a 
good black and white outline. 

The Y signal has a low voltage 
(value) for picture content near black 
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Figure 3: Turning pictures into pixels 

TV screen 

Scan lines make 
a natural way 
to divide the 
picture into pixels 
vertically 

rhe picture 
is divided 
horizontally into 
pixels such that 
the same number 
of pixels per inch 
are obtained in 
both horizontal 
and vertical di-
rections 

Each pixel may be black, 
white or any shade of gray 

More pixels (each smaller) 
suit in a higher resolution 
picture, but cause us to 
transmit more information 

N 
Color pixels are of two ypes to represent the two 
color difference signals. Color pixels are arger 
than black and white pixels because color is not 
narraistarl ne charnlv ne le hInrk nri whitø 

re-

and a higher value where the picture 
is light. Since there is no such thing 
as negative brightness of the picture. 
Y cannot take on a negative value. 
We'll see why this is an important 
concept later. 

2) The luma is subtracted from, re-
spectively, the red and blue, to form 
the R-Y and B-Y (spoken "RY" and 
"BY") components, which carry the 
color information.3 These signals are 
not overly important to perception of 
picture sharpness, so we can filter 
them, saving bandwidth. 

While the Y signal is always posi-
tive, that is not true of the color differ-
ence signals. These difference sig-
nals are not the "real" picture and we 
should not try to envision what they 
look like. They can and often do have 

negative values, though real pictures 
cannot be negative. 
Now we have three signals — Y, 

R-Y and B-Y — that represent the 
image. They take on different values 
depending on the image that is being 
scanned. Figure 1B (page 14) shows 
what we do with these signals in 
NTSC. The difference signals receive 
a little more processing that is not re-
ally germane to understanding how 
the system works, and become the I 
and Q components. They are modu-
lated onto a 3.58 MHz carrier called 
the "color subcarrier," and the result 
is added to Y to form the composite 
NTSC TV signal. The two signals are 
modulated onto the color subcarrier 
using amplitude modulation with a 
suppressed carrier. We can show 
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OF 
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that, by amplitude modulating the two 
difference signals onto carriers 90° 
out of phase with each other, they 
may be recovered independently. 

In NTSC TV, we have called the 
transmitted color difference signals 
the "I" and "Q" components, from the 
way they are modulated on to the 
color subcarrier. In Europe, the color 
difference signals are derived a little 
differently, and are called the "U" and 
"V" components. We have no idea 
why. When we later refer to the color 
difference signals, we shall call them 
the U and V components. 

A new paradigm 
Words have a way of becoming 

fads, as do foods, clothing styles and 
cars. A word that has been "the rage" 
recently, is "paradigm" (don't pro-
nounce the g). According to my dictio-
nary, it means, "a pattern, example or 
model." It has been described as a 
way of thinking, and in this context, it 
is useful to bring into this discussion. 
We have a paradigm for thinking 
about NTSC transmission, but this 
paradigm won't do for compression. 
We need a new paradigm for thinking 
of compression. 

Figure 2 on page 28 compares the 
paradigm for NTSC (also for PAL and 
SECAM) with the compression 
paradigm. In Figure 2A we show the 
NTSC paradigm4 of scanning lines on 
the screen. The picture is scanned 
beginning in the upper left corner, 
moving to the upper right side. The 
scanning electron beam then resets 
to the left and scans the next line 
down. During the time the beam is re-
setting to the left edge of the screen, 
we have the horizontal blanking inter-
val (HBI), during which horizontal 
sync and color burst are transmitted. 
When the beam reaches the bottom 
of the screen it resets to the top dur-
ing the vertical blanking interval (VBI). 

Thus, the NTSC paradigm is to se-
quentially (meaning over some period 
of time) scan the picture. Transmission 
of the picture information is broken by 
HBIs and by VBIs. During these times 
no picture information is sent. The time 
is partially used for synchronization 
and is partly available for other applica-
tions. 

In the compression paradigm we 
don't worry so much about scanning 
the picture sequentially, though in fact 
this is done. We can begin with an 
NTSC picture. It is scanned into the 
compressor, but that is about where 
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the similarities to the NTSC paradigm 
end. In digital compression we break 
the picture into "pixels," the smallest 
part of the picture we can have. Pixel 
stands for "picture element." It is black, 
white or some intermediate value, but 
it has no form or shape of its own. 
Figure 2B (page 28) illustrates the pic-
ture broken into pixels. The NTSC 
scan lines form a useful way to break 
the picture into vertical pixels, but we 
don't have an intuitive way to break 
the picture into pixels the other way. 
This must be done by taking picture 
samples the same distance apart as 
the scan lines are high. The way this is 

done is that the picture is sampled and 
the sample digitized. Following this, 
we move to the next element of the 
picture on the horizontal line and start 
over again on the new pixel. We have 
about 80 ns to digitize a pixel before 
the next one comes along. 

In transmitting digitally compressed 
signals, we wouldn't want to waste 
transmission time on TV HBI and VBI, 
which don't contain useful picture in-
formation. We must spend a little time 
synchronizing the digital signal, 
something we'll take up much later. In 
digital transmission, forget about hori-
zontal and vertical blanking intervals, 
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"Compression is, sim-
ply put, a collection of 
a bunch of tricks 
played on the viewer." 

color burst and vertical interval test 
signals (VITS) — they don't exist. 
When we think of filtering an NTSC 

signal we think of applying a conven-
tional filter that works on the signal as 
a function of time. The concept of a fil-
ter working against time is so ingrained 
into the engineering psyche that it will 
be hard to go beyond it, but this is real-
ly a restrictive concept of filtering. 
When we filter a signal, we are simply 
operating on one aspect of the signal 
vs. another aspect. Conventionally we 
operate on the electrical value vs. time. 
However, what we really want to ac-
complish is to modify one part of the 
signal against another. In conventional 
thinking (our NTSC paradigm) we filter 
against time, and since the electron 
beam is scanning at a fixed time rate 
over the face of the picture tube, we ef-
fectively get filtering against other ele-
ments in the horizontal line of the pic-
ture. 

In studying compression, we must 
broaden our concept to two dimen-
sional filtering, in which we operate 
simultaneously on square blocks of 
pixels. Thus, we filter, or operate, on 
blocks that consist of groups of pixels 
both horizontally and vertically. The 
filtering does not necessarily have to 
do with time. 

The first step 
Figure 3 on page 30 is another il-

lustration of the idea of pixels. In the 
horizontal direction we have scan 
lines in a conventional picture, and 
the width (thickness) of a scan line 
makes a good definition of a pixel in 
the vertical direction.5 In the NTSC 
system we have 525 lines in the total 
picture, of which 475 or fewer show 
up on the screen. 

One has a little more trouble visu-
alizing the breaking up of the picture 
into pixels in the horizontal direction. 
In NTSC the horizontal direction is 
continuous. We must, for the purpose 
of digitizing the signal, define pixel 
distance in the horizontal direction. 
Logically, we should assign pixels 
about as far apart as we have in the 
vertical direction. We have about 475 
pixels vertically, one for each line in 
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the viewable picture. Since the screen 
is 4/3 as wide as it is high, we could 
assume about 4/3 times 475 or 633 
pixels horizontally. Thus, the picture 
would be made up or 633 pixels hori-
zontally by 475 pixels vertically, for a 
total of 300,675 pixels. 
We can think of pixels as the dots 

in a newspaper photograph. Look at 
the photo under a magnifying glass 
and you'll see that the picture is noth-
ing more than a collection of dots 
placed such that they represent the 
picture. Sharper printed pictures such 

as in magazines also are made up of 
dots, but more smaller dots are used. 

As we add more pixels (of a small-
er size) to the picture we get a sharp-
er picture, but we have more informa-
tion to transmit. Thus, one of the 
tricks is to define the smallest number 
of pixels that will make the picture 
look sharp enough. The standard 
often used is VCR quality. When peo-
ple speak of VCR quality they mean 
that the picture has about the same 
sharpness as does a picture from a 
consumer VCR. This quality is much 
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lower than the 300,675 pixels we 
computed above, but the marketplace 
has shown that people are sometimes 
satisfied with this quality. 

Returning to Figure 3 (page 30), we 
show the picture divided into a number 
of pixels. Each may be black, white or 
any shade of gray (think in terms of 
black and white for now — we'll add 
color later). As we stated previously, 
color information is less important in 
perceiving sharpness, so we can get 
away with using bigger pixels for color 
than for black and white information. 
Color pixels are larger than are 
monochrome pixels, both vertically and 
horizontally.6 

Another basic concept: 
Digitizing resolution 

Another concept involves digitizing 
the signal. We convert each pixel to a 
number representing its magnitude. In 
a later example we shall discuss rep-
resenting pixels by numbers ranging 
from 0 to 1 or from -0.5 to 0.5. In the 
digital transmission system, we repre-
sent the picture using binary num-
bers, as in a computer. For now, we 
shall talk about the equivalent deci-
mal number because it is easier to 
think in decimal terms. Each pixel will 
have a number representing its value. 
For example, we might assign a value 
of 1 to a white pixel, a value of 0 to a 
black pixel, and 0.5 to a 50% bright 
pixel. This is equivalent to assigning 
an IRE7 level to a NTSC pixel. In the 
IRE scale, 7.5 represents black and 
100 represents white. 

In the analog world, we essentially 
have an unlimited number of levels to 
which we might assign a luminance 
level, since two good levels are, for 
example, 50 and 50.0000001. Of 
course this is not a practical differ-
ence — under ideal conditions one 
can barely perceive a difference be-
tween two luminance levels about 1/3 
IRE apart. When we digitize the sig-
nal, we must decide how finely to di-
vide the luminance levels. We call the 
fineness of division the resolution of 
the luminance. Note that this is not 
the same as the picture resolution we 
discussed previously, though "resolu-
tion" has the same sense in both 
cases: the higher the resolution the 
finer differentiations we can make. On 
the other hand, the higher the resolu-
tion the more information we must 
transmit. We need to discard any in-
formation we don't absolutely need in 
order to compress the signal as much 
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Figure 4: Resolution choices 
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The process of digitizing the signal is called "quantizing." The greater the quantizing resolu-
tion the more accurately we can represent the original analog input, but the more data we 
must transmit to do so. 

as possible. Thus, we shall choose the 
lowest resolution that will yield an ac-
ceptable picture. 

Figure 4 illustrates two choices in 
resolution. For a given analog input 
range we use either 2 or 3 (more in 
practice) binary bits to represent the 
signal. The top portion of the figure 
represents defining the input using 2 
bits, in which case we have a total of 
four levels available to represent the 
input. We get a rather coarse repre-
sentation of the input signal. In the 
lower portion of the figure we break 
the input into a total of eight levels, so 
we get twice the resolution. The penal-
ty we pay is that we must use 3 bits to 
represent the levels and this means 
more data that must be transmitted. 
The designer of a digital compression 
encoder must make trade-offs in the 
resolution to which he encodes various 
picture attributes: He must encode 
enough bits to make the eye think it is 
accurately seeing the original analog 

signal, but the more bits he uses the 
more he must transmit. Using more 
bits is thus counter to the desire to 
transmit no more information than is 
absolutely essential. 

Notice that when we added the third 
bit, we covered the same input level 
range. We used the extra bit to in-
crease the resolution, or "fineness." of 
the digital approximation to the real 
analog world. In simple "brute force" 
digitizing of an NTSC signal, we gener-
ally find that we must use at least 8 bits 
of resolution to get a good picture. 
Fewer bits can make the picture look 
"splotchy." A blue sky that is lighter in 
one part of the picture will go darker in 
obvious steps. This is something the 
eye can recognize easily as not real 
world and therefore it is an artifact to 
be avoided. 

Stay tuned 
You have now read a little over 

3,000 words hoping to learn something 

about compression — and now we 
leave you (we hope) unfulfilled. We've 
spent time in this article building up 
some of the background concepts 
needed to understand compression, 
without going into the techniques used. 
In the next installment we shall discuss 
the discrete cosine transform, the first 
step in compressing the picture (after it 
is digitized). We also will cover picture 
resolution/bandwidth and number of 
bits a little more. We urge you to not be 
too hard on us for leading you this far 
and dropping the topic for now — all of 
the concepts discussed here will be 
necessary for understanding what is 
coming next. Stay tuned. CT 

End notes 
"An Overview of the JPEG and MPEG 

Video Compression Specifications," W. 
Woodward, 1991 NCTA Technical Pa-
pers. 
2 The National Television System 
Committee was the industry group that 
developed our present TV system. 
Actually, there were two NTSCs — the 
first set up the B&W system after World 
War II and the second added color in the 
early '50s. 
3 All three components, including Y. are 
required to recover the color signal. We 
must ultimately control red, green and 
blue electron guns in the TV set. In order 
to do so we must have three signals. 
This is the old "three unknowns require 
three equations" that you learned in high 
school algebra. 
4 "NTSC paradigm" is term coined by the 
authors just for this article. Don't use it 
around others if you want to sound intel-
ligent. 
The use of "horizontal" and "vertical" in 

this context has always troubled the au-
thors. Horizontal scan lines form a natu-
ral way to divide the picture vertically. 
Vertical lines divide the picture horizon-
tally. 
6 In NTSC the color resolution horizon-
tally is about 15% of the maximum 
monochrome resolution, and maybe 
25% of the commonly used mono-
chrome resolution. Luminance and 
chrominance resolution are identical ver-
tically. wasting a lot of bandwidth on 
chroma information that is not useful. 
Comb filters in high-end TV sets partially 
trade off this excess vertical chroma res-
olution for improved monochrome reso-
lution and reduced cross color artifacts. 
7 IRE stands for Institute of Radio 
Engineers, one of the predecessors to 
the IEEE. The IRE was active in estab-
lishing the NTSC standards. 
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CENTER ZERO PEAK HOLD 

ON/OFF 

PEAK HOLD 

Higher quality 
low loss cable 
always pays off 

in a pinch. 

A simple compression test dramatically 
demonstrates Times Fiber TX cable's (left) 
superiority over a leading competitor 

• 
CENTER ZERO 

• 
MINUS PEAK HOLD 

ON/OFF 

PEAK HOLD 

!JIM 

Maybe you thought low loss cable was all pretty much the same. Maybe you weren't aware that Times Fiber 
TX cable's thicker, stronger outer conductor not only resists dings and dents in the first place, its triple bonding 
assures that if there ever is damage, you'll be able to spot it quickly. 
Our beefier low loss cable also means a higher pull force, tighter bend radius and better flex life. Our outer 

conductor is drawn, not welded, so there's nothing to come apart. You can use standard connectors and stop 
worrying about pullouts. And you'll use about 20% less energy to power your amplifiers. 
In fact, there's really only one thing our 1 GHz TX low loss cable has in common with the competition. Price. 
If you're planning to expand or upgrade with low loss cable, why not compare and give us a call. We'll give 

you something that can take the pressure. 

ir FC TIMES FIBER COMMUNICATIONS, INC. 
an 

je2company 
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Compressed digital video 
(Continued from page 17) 

dardized around an analog system (HDMAC). The U.S., 
on the other hand, without the massive investments in 
analog technology by the government, chose to take ad-
vantage of digital technology. Compression and ad-
vancements in digital channel coding have enabled this 
choice. 

The applications listed will succeed or fail based on 
the availability of attractive services they will provide to 
the customer. The software delivered in conjunction with 
these new services is key to their success. 

Advancements in technology 
Increasing density in VLSI, combined with the ad-

vancement in memory and computer technology, have 
made the implementation of complicated digital systems 
both greatly automated and cost-effective. 

Advancements in signal processing and algorithms 
that can be used to first find and then reduce redundancy 
in video information, have resulted in hybrid techniques 
that yield improved performance at greater compression 
ratios. 

Advancement in the research on visual perception, 
and identification of information that the eye is less sen-
sitive to, allow for even greater compression. 

The evolution of important standards over the last few 
years allows efforts to be concentrated on the implemen-
tation of VLSI for advanced video compression tech-
niques. To illustrate the techniques used for video corn-

SAYella TO Ng 

FOR EXCELLENT SERVICE 

& GREAT PRICES 

ON A FULL LINE OF 

EQUIPMENT & CABLE 

24 HOURS A DAY, 7 DAYS A WEEK, 

365 DAYS A YEAR 

IV" Klungness Electronic Supply  
CATV SYSTEMS AND SUPPLIES 1-800-338-9292 

MEMBER SCTE 

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

NEWHALL P.Aulitilu 

pression, we will list those used in the recently finalized 
MPEG standard. 

Features that were identified as essential when the 
MPEG compression standard was developed are: 

1) Random access to the compressed information (re-
quires frames that can display the complete image by 
themselves without relying on adjacent frames). 

2) Fast forward and reverse search. 
3) Capability for reverse playback. 
4) Audio and video synchronization. 
5) Robustness for errors. 
6) Editing on compressed video. 
7) Flexibility to allow extension and adaptability to 

specific applications. 
8) Cost-effective implementation. 

To achieve the compression needed for a ratio be-
tween 20 and 100, two basic techniques are applied: 1) 
block-based motion compensation for the reduction of 
temporal redundancy, and 2) transform coding — specifi-
cally, discrete cosine transform (DCT)-based compres-
sion for the reduction of the spatial redundancy. 

Standards 
• MPEG (Motion Picture Experts Group): The MPEG 

committee is Working Group 11, of Subcommittee 29, of 
the joint International Standards Organization (ISO) and 
International Electrotechnical Commission (IEC). The ini-
tial efforts of MPEG video were to address the compres-
sion of video signals at about 1.5 Mbps, while MPEG 

GUARANTEED 
THE BEST! 

M&B CABLE FASTENER 
Black Aluminum Body Will Not 

Crack, Stet, Chip or Rust 

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 

Reader Service Number 29 
Reader Service Number 30 
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• Signal Level Meter 
• Leakage Detector 
• Data Logger 

Tricorder 
From Trilithic 

It's all in the palm of 
your hand. 

Equip your CATV technicians with the new Tricorder 
— a convenient, hand-held instrument weighing less than 
three pounds but packing three big functions — at a price 
competitive with instruments that only measure signal 
levels. 

Signal Level Meter Tune from 5 to 1000MHz with 
a spin of the digital tuning knob. Choose IRC, HRC, 
NCTA and UHF channel plans, or tune through 10 
channels you program in the Tricorder's memory. 
Leakage Detector Switch to this mode and verify 
installed connections are leakage-free. Slip the Tricorder 
into the optional vehicle mount and survey your system 
while travelling between jobs. 
Data Logger Automatically record the level of every 
picture and sound carier on the system at dozens of sites, 
then download the data to a printer or PC for a permanent 
record. 
FCC 24 Hour Test The Tricorder measures and stores 
the level of every carrier, at user-settable intervals, for up 
to 30 hours, on internal power — automatically and 
unattended. When the test is done, download data to a PC 
or printer for a permanent record. 

... all this functionality in the palm of your hand. 
Call us today for the full story on the new Tricorder, 
from Trilithic. 

TRILITHIC 

9202 E. 33rd Street 
Indianapolis, Indiana 46236 
317-895-3600 800-344-2412 FAX 317-895-3613 
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audio addressed the compression of audio at a rate of 
64. 128 and 192 kbps. This effort developed into the 
MPEG-I international standard for video and audio. The 
CD-I multimedia product uses this technology. 

MPEG-I proved to deliver impressive audio/video qual-
ity with a wide range of bit rates. However, higher quality 
levels, as well as a wider application range, could be 
achieved. MPEG-II began development in 1991. The 
MPEG-II standard video enhances quality of both tradi-
tional services such as broadcast, cable and satellite TV, 
as well as new services such as video-on-demand, video 
phone, video dialtone, catalog shopping and virtual reali-
ty games. Furthermore, MPEG-II will support bit rates 
and resolutions up to HDTV. The development of MPEG-
II has gained enthusiasm in a wide range of industries 
such as cable, consumer electronics and satellite. 

The MPEG-Il development is scheduled to be imple-
mented in products some time in the middle of this year. 
The working draft will be frozen with respect to video en-
hancements next month. It will be in committee by 
November of this year and a draft to the International 
Standards by March of 1994. The MPEG-II development 
has made significant progress recently. Even though the 
standard won't be approved internationally until March of 
1994, many products will be developed sooner to get an 
edge on the market. 

MPEG-Il video, technically, is more efficient than 
MPEG-I. MPEG-Il utilizes advanced motion compensa-
tion algorithmic methodologies that have been proven ef-
fective. For example, the use of B frames in motion com-
pensation. In addition, the committee is discussing addi-

tional methodologies. Core experiments have been con-
ducted by independent companies to evaluate the merits 
of these methodologies. This approach allows for compe-
tition among various companies and provides for the best 
possible solution for MPEG. With advancements in IC 
development and a decrease in the cost for memory, we 
anticipate the future of MPEG-II to be bright. The prod-
ucts that utilize this technology will provide users with the 
best quality at the lowest cost. 

The MPEG-II committees also are addressing system 
issues. The requirements for MPEG-II are much different 
than MPEG-I since MPEG-II is targeted at a wider appli-
cation. There has been a lot of progress made with re-
spect to broadcasting systems. such as multichannel 
multiplexing, error concealment, encryption and synchro-
nization. The MPEG-I1 system is expected to advance 
rapidly over the next few months in providing a total solu-
tion, video, audio and transport. 
• CCITT H.261: The H.261 standard was developed 

for video conferencing applications and is based on DCT 
and motion compensation. It compresses video to rates 
ranging from 64 kbps to 2.048 Mbps. H.261 uses sym-
metric compression techniques that result in lower per-
formance than that achieved using MPEG. CCITT is a 
French acronym for the International Telegraph and Tele-
phone Consultative Committee. 

Techniques 
• Motion-compensated prediction: Among the tech-

niques that exploit temporal redundancy in a video sig-
nal, the most widely used is motion-compensated predic-

No PLUMBING EXPERIENCE NECESSARY 

Fitting connectors inside small pedestals is every installer's nightmare. Aside from the aggravation of 
bending rigid aluminum cables, the man-hours lost in this "plumbing" process is costly. But it need 
not be. Pyramid/Cabelcon flexible jumpers are easy to install, and designed to adapt any size hard 
line cable to any type of housing, tap or splitter. And they can take the heat—up to 10 amps of 
power in our standard line and more than 26 amps of power in Performance Series cables. 

But the benefits don't end here. Pyramid/Cabelcon flexible jumpers also have return loss characteris-
tics that are typically better than combinations of L-90's, L-180's and extensions, significantly reduc-
ing the number of reflections in your finished system. With all the present size restrictions placed on 
pedestals, Pyramid/Cabelcon flexible jumpers are the logical choice for tough installation jobs. 
Considering all the advantages, isn't it time you got out of the plumbing business fir good. 

Pyramid/Cabelcon 
Connectors 
Pyramid Connectors, Inc. • 5205 S. 31st Place • Phoenix, Arizona 85040 • 602-269-6431 • FAX 602-272-7372 • Toll Free 1-800-829-4529 
Cabel-Con A/S • Industriparken 10 • DK-4760 Vordingborg • Tel. +45 53 78 55 99 • FAX +45 53 78 55 04 

See us at the Texas Show, Booth # 157. Reader Service Number 32. 
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The New Generation 
of Test Equipment. 

Introducing 'Modulani 
A technology never before 
available. 
Truly an innovation in test 
equipment, ComSonics brings 
you "modularity", available in 
the only hand-held field test 
device....Window"LitePLUS. 

New PLUS is the test 
system of tomorrow, here 
today. 

Testing platform of the future. 
For the first time, 
WindowLitePLUS introduces 
the reality of modularity to cable system 
testing. A convenient, inexpensive way to increase 
the capability of our liteweight, full function SLM by 
adding a SnifferLite leakage detection module, or 
other modules as available. 

Modularity means testing flexibility, more choices. 
By adding the convenient snap-in-place module of 
your choice, the WindowLitePLUS immediately 
gives the field technician greater flexibility On 
"power-up", the high resolution LCD screen asks 
you to select which testing functions you wish to 
use. A touch of the keypad and it's ready. The choice 
is yours...the WindowLitePLUS signal level meter or 
the test capability of the module you attached. 

A full range, plus.... 
WindowLitePLUS doesn't stop there. New PLUS offers: 

+24-Hour Time Interval Sampling 
+Expanded Memory Capacity 
+Downloading to PC/Printer 
+Interface with Vehicle Docking Station 
As a single, basic unit new WindowLitePLUS 

gives you the full spectrum awareness you'd expect 
in a ComSonics signal level meter. Its sweep screen 
shows bar graphs of amplitude and digital display of 

1 iic 
PLUS 

MODULARITY 

hum and carrier-to-noise. You can 
examine your system at any level 
of detail you require. All channels 
will be viewable with your choice 
of models-5 to 860 MHz or 50 to 
860 MHz. 

PLUS: Tags—Five Favorite 
Channel Display 

PLUS: Multiple System Lineups 
PLUS: Continuous Calibration 

Update 
From your installer technician 
to your chief technician, 
WindowLitePLUS is the perfect 
system for your system. It's user 
friendly, compact, liteweight and 

very affordable. In fact, here's 
another PLUS. Adding modules will be far 

less expensive than purchasing any non-
modular, single function test device. 

Your system can be seen in a whole 
new lite. WindowLitePLUS. Write, fax or 
call today to talk to a knowledgeable 
product representative or to receive a com-
prehensive brochure. But place your order 
and keep the lite on your system. 
ComSonics. First again with system testing 
innovation...modularity and 
WindowLitePLUS. 

An Employee Owned Corporation 

1350 Port Republic Road 
Harrisonburg, Virginia 22801 
Telephone 800-336-9681 

or 703-434-5965 
Telefax 703-434-9847 

In Canada contact 
lncospec Inc. 
3150, Delaunay 
Laval, Quebéc H7L 927 

Telephone 514-686-0033 
Telefax 514-688-7709 
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Figure 2: Philips digital video system 

tion. Motion-compensated prediction assumes that the the picture at some previous time. Locally means that the 
current picture can be locally predicted by a translation of magnitude and the direction of the displacement may not 
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BOTTOM LINE 
CONTeCrm Converter Service Makes You Money... 

Se-Gee 

NET pRoprr. 

IN 

SHEET: 

XY FINAN CACBIAL. STATEMEN 
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1992 

$8, 954 

1,810 
2 

/ 98 

/ 98 

Let's face the facts... the longer a cable converter provides 
uninterrupted service to your subscriber.., the more money 

you make.Breakdowns mean customers complain, 
trucks roll, and time evaporates... sound familiar? 

1991 

$6, 28,5 
5, 53 
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At CONTEC, we specialize in building 
"strategic service partnerships" 

with cable operators... NATIONWIDE. 

By exceeding OEM standards, our 
quality repairs withstand the test of time... 

and so do our business relationships. 

CONTEC LEADERSHIP PROVIDES: 

E Computerized tracking of repairs 
by serial number. 

E Experienced, factory trained technicians 

Eli Stringent quality control procedures 

El Security clearance of each shipment 

El Efficient customer service 

II Fast turnaround and delivery 

1.130 BOTTOM LINE, CONTEC service centers 
all work in harmony to keep your converters 
where they belong.., in subscriber homes... 

And, that makes you money! 

CALL TODAY 
1-800-382-2723 

- CONTEC's Jerrold compatible replacement remote control units. 
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"Compressed digital video is a 
technical revolution ready to 
happen ... Choosing the right ap-
plications and commercializing 
them is the next challenge." 

be the same everywhere within the picture. Motion esti-
mation covers a set of techniques used to extract the 
motion information from a video sequence. Motion vec-
tors are associated with blocks of 16x16 pixels in the pic-
ture to support motion-compensated prediction in the de-
coder. 
• Reduction of spatial redundancy: Both still images 

and prediction error signals have a very high spatial re-
dundancy. The most widely used frequency domain de-
composition technique is the DCT. The DOT takes a 
block of either the motion-compensated residue or the 
original picture information and converts it to a corre-
sponding set of coefficients representing different fre-
quency components. 

This has two advantages. First, the signal often has 
most of its energy concentrated in a small range of fre-
quencies so that very few bits are required to describe 
unimportant components. Second, the frequency domain 
decomposition mirrors the processing of the human visu-
al system and allows subsequent quantization proce-
dures to be tailored to its sensitivity. 
• Quantization: Quantization of the DOT coefficients is 

.2-1000 MHz In One Sweep! 
AVCOM's New PSA-65A 

Portable Spectrum Analyzer 
The newest in the line of rugged spectrum analyzers from 

AVCOM offers amazing performance for only $2855. 
AVCOM'S new PSA-65A is the first low cost general pur-

pose portable spectrum analyzer that's loaded with features. 
It's small, accurate, battery operated, has a wide frequency 
coverage - a must for every technician's bench. Great for field 
use too. 
The PSA-65A covers 

frequencies thru 1000 
MHz in one sweep with 
a sensitivity g reater than 
-95 dBm at narrow 
spans. The PSA-65A is 
ideally suited for 2-way „: .:7-•   
radio, cellular, cable, 
LAN, surveillance, educational, production and R&D work. 
Options include frequency extenders to enable the PSA-65A 
to be used at SATCOM and higher frequencies, audio demod 
for monitoring, log periodic antennas, 10 KHz filter for .2 MHz/ 
DIV range, carrying case (AVSAC), and more. 

For more information, write, FAX or phone. 

AVM 
BRINGING HIGH 
TECHNOLOGY 
DOWN TO EARTH 

500 SOUTHLAKE BOULEVARD 
RICHMOND, VIRGINIA 23236; 804-794-2500 

FAX: 804-794-8284, TLX: 701-545 

Reader Service Number 36 

a key operation because the combination of quantization 
and run length coding contribute to most of the compres-
sion. It also is through quantization that the encoder can 
match its output to a given bit rate. Finally, adaptive 
quantization is one of the key tools to achieve visual 
quality. In principal, quantization reduces the precision 
with which we describe the coefficient from the frequency 
domain. The quantized frequency domain coefficients 
tend to have the value zero at different frequencies and 
large groups of such zeros are clustered at higher fre-
quencies in many cases. Hence, additional compression 
often is achieved by coding the number of zeros in a row 
rather than coding each individual zero by itself. Non-
zero coefficients are coded individually. Such coding is 
called run length coding. 
• Variable length coding: The non-zero quantized co-

efficients and the number of zeros in a row each yield to 
further compression since some possibilities occur much 
more frequently than others. This process often is re-
ferred to as entropy coding. By assigning a short code 
word to frequently occurring possibilities and a long code 
word to infrequently occurring possibilities, a net savings 
in bit rate can be realized. The most popular technique in 
video compression for achieving this additional compres-
sion is Huffman coding. Following the coding, the video 
signal is ready for transmission. The transmission of the 
data is done differently dependent on the application. 

Motion processing and DOT video compression tech-
niques are shown in Figure 1 on pages 16 and 17. 

An example: The U.S. scene 
Two important events relating to digital compression of 

video are taking place currently in the United States. One 
driving force is the selection of an HDTV standard in the 
U.S.; the other is the new business opportunity of com-
pressed digital video over cable and satellite. Cable op-
erators see major business opportunities in NVOD and 
PPV services. Compressed digital video is the only real-
istic way to provide the necessary additional channels on 
limited-bandwidth cable systems. 

The Federal Communications Commission is pushing 
strongly to set a digital simulcast HDTV terrestrial broad-
cast standard by mid-1993, with implementation to be ac-
complished within the following five years. The FCC 
claims that NTSC service will ultimately be terminated. 
Four digital HDTV systems are currently being tested: 
one from the Advanced Television Research Consortium 
(consisting of Philips, Thomson, NBC and the Sarnoff 
Research Center), one from Zenith and AT&T, one from 
General Instrument (GI) and MIT, and one from GI alone. 
(The Philips digital video system is shown in Figure 2 on 
page 42.) Broadcasters will have five years to implement, 
and will lose first right to the spectrum if they do not com-

ply. 

Summary 
Compressed digital video is a technical revolution 

ready to happen. All the key requirements for applica-
tions technology and standards will soon be in place. 

Compressed digital video offers many new options. 
Some applications can be practically realized in the 
short term, others require more time. Choosing the right 
applications and commercializing them is the next chal-
lenge. CT 
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"Off-frame splicing is really 
easy with this FOCUS system 

from Porta Systems." 

At Porta Systems, our focus is on 
developing products that solve 
real problems in the field — like 
the splice tray insert of the 
FOCUS° system that unspools 
up to five feet from the frame to 

provide the craftsperson easy access. And FOCUS trays that 
are supplied fully equipped with tested couplers, WDMs, 
and angle polish connectors, 
resulting in installation savings 
and improved system integrity. For 
your convenience, Porta Systems is 
your "one-stop shop" for fiber optic 
products and support required for 
even the most ambitious CATV 
applications. 

Here's what they're saying about 
Porta Systems' fiber optic products: 

Universal Housings. Since no two 
installations have exactly the same 
requirements, Porta Systems' FOCUS 
housings offer modularity, so you 
can put the functions you need right where you need them. 
One housing can accommodate spliced fibers, couplers, and 
pigtails, doing the job of two or three dedicated housings. 

Patchcords and Pigtails. Our patchcords and pigtails give 
you the reliable performance you need, including super-low 
return loss, at the economical price you expect from Porta 
Systems. All popular connector types are available, includ-
ing new angle polish connectors (APCs) for analog video. 

"And with Aster's pretested, 
preinstalled splitters we're 
actually ahead of schedule 

and under budget!" 

Couplers. Aster, Porta Systems' newest subsidiary, 
offers wideband couplers that provide the most stable 
performance (≤3.6dB) over a ±40nm wavelength 
range at both 1310 and 1550nm, and directivity as 
good as <-65dB. These thermally stable couplers can 
be provided with angle polish connectors and/or used 
for splicing in line, packaged in the FOCUS coupler-
storage system. 

Unitary' Couplers. Our revolu-
tionary design enables just one 
unitary coupler to do the job of 
seven concatenated couplers. We 
can also provide couplers with 
identical or varied split ratios for 
specialized applications. Smaller 
packages, better performance, and 
once again, you pay less! 

Line Terminators. Aster's fiber 
optic line terminators effectively 
absorb the light from open fiber 
ports while minimizing back 
reflection and protecting the open 

port connector and fiber from damage. In addition to 
improving system performance, they contribute to a safe 
working environment. And for increased economy, Aster's 
line terminators are reusable. 

So talk to us. We listen. To 
order the literature on Porta 
Systems' full line of fiber optic 
products, call 1-800-93PORTA. 

Syosset, NY • FAX: 516-682-4636 parta. me-tom As 
See us at OFC >93. Booth # 1206. Reader Service Number 37 

Milford, MA • FAX: 508-478-6909 
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New Technology Update 

BACKREFLECTION 
In Fixed and Variable Fiber Optic 

Attenuators 

System architecture has just 
changed. Now, for the first time 
low backreflection attenuators can 

be used in the headend. No longer 
do fiber optic systems have to be 

adjusted from the top of a bucket 
truck at the receiver. 

Tune your system for maximum per-
formance with our variable 
attenuator...then install the fixed 
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Table 1: PC vs. APC (at 1,300 and 1,500 nm)* 

Backreflection (dB) -35 -40 
PC (hand polish) 
PC (machine polish) • 
APC (machine polish) 

Insertion loss (in dB per mated pair) 
PC (hand polish) 
PC (machine polish) 
APC (machine polish) 

APC connector 
FC/APC 
SC/APC 
ST/APC 

-45 -50 -60 -70 

• 

Typical 
0.2 
0.1 
0.2 

'Assuming correct fiber fitting techniques are used. 

• 

Maximum 
0.4 
0.3 
0.5 

APC angle 
8° 
8° 
1 o° 

systems. However, for many high 
bandwidth analog CATV systems 
(above 600 MHz), -60 dB is neces-
sary. To achieve -60 dB and beyond 
can only be done by using an APC 
connector. APC means angle physical 
(or positive) contact, not angle polish 
connector. The two fiber end-faces are 
touching. 

APC vs. PC 
There are various trade-offs be-

tween super PC (or ultra PC) and APC 
connectors. APC connectors have 
lower backreflection but higher inser-
tion losses. (See Table 1.) Right now 
APC assemblies also are slightly more 
expensive. Most specifiers that use 
low backreflection connectors are 
aware of the above information. How-
ever, they may not 
be aware of the fol-
lowing: Low back-
reflection due to 
PC polishing de-
grades with re-
peated connector 
matings, but APC 
backreflection 
does not degrade. 

This is very im-
portant. PC and 
APC connectors 

obtain low backreflection by entirely 
different methods. Low backreflection 
for PC connectors depends on the sur-
face finish of the fiber. The finer the 
grain structure, the lower the backre-
flection. Remember that PC means 
physical contact. 
When connectors are mated and re-

mated, each fiber end face receives 
some very minor scratching from the 
other fiber end face. This scratching 
does not significantly affect insertion 
loss. Backreflection, though, is com-
promised. The data that we have gath-
ered suggests that backreflection de-
grades at a rate of 4 to 6 dB per every 
100 matings for PC connectors only. 

Please note that our tests were per-
formed in a lab environment. It may be 
worse in the field, depending on how 

Figure 3: How low backreflection is achieved 
for PC vs. APC connectors 

Connector endfaces 

PC connectors APC connectors 

Table 2: Degradation of backreflection due to repeated 
connector matings (average 20 samples) 

Number of matings 
Average starting points 
25 
50 
75 
100 
Average ending point 

PC connectors 
-50.1 dB, -45.7 dB 
3.1 
3.3 
4 
4.5 
-45.6 dB, -41.2 dB 

APC connectors 
-73 dB (off scale) 
o 
o 
o 
o 
-73 dB (off scale) 
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Figure 1: System configurations 
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probable coefficients longer codes. This 
makes the information flow more efficient 
without deleting any further information. 

Combining these and other compres-
sion techniques can reduce the amount 
of data required to less than 2% of the 
original with little or no subjective picture 
degradation. Figure 1 depicts several 
system configurations for deploying com-
pression in cable systems. 

Transmission processes 
The compression processes previous-

ly described reduce the amount of infor-
mation required to transmit digital signals 
through either satellite or cable TV. 
Reducing information makes the remain-
ing data critical, leaving the system quali-
ty highly susceptible to errors. Forward 
error correction (FEC) techniques are 
employed to detect and correct errors, 
but since they add bits to allow error de-

tection and correction, they also increase 
the total transmission data rate. 

FEC techniques vary depending on 
the transmission media and formats. 
Satellite transmission requires high quali-
ty in low C/N ratio environments, typically 
as low as 12 dB. Satellite transmission 
formats like quadrature phase shift key-
ing (QPSK) can offer high quality in noisy 
environments by using more bandwidth 
(24 MHz for example). Conventional 
NTSC cable TV channels are 6 MHz 
wide and require more bandwidth-effi-
cient modulation formats such as quadra-
ture amplitude modulation (QAM). Since 
cable TV plant is less noisy than satellite 
(typically 40 dB C/N or better vs. 12 dB 
C/N), high density modulation techniques 
such as 64 QAM can be used in only 6 
MHz bandwidth. 

Near-video-on-demand 
Satellite digital compression will en-

courage many new and/or enhanced ser-
vices by lowering economic barriers for 
programming services since multiple pro-

grams can now share the expensive 
satellite transponder leases. Multiplexed 
pay services and a greater variety of pay-
per-view events are examples of services 
that could benefit from compression. 
Near-video-on-demand (NVOD) services 
also should be made possible with com-
pression through the cable plant. 

Cable TV can deploy NVOD services 
using fiber-optic nodes, digital compres-
sion and demand/trafficking empirical 
rules, as Jerrold has demonstrated with a 
profile called Cable-On-Demand. (See 
Figure 2 on page 48.) 

The top section of Figure 2 shows an 
assumed program lineup of 55 standard 
analog programs, including five PPV 
channels. The "System facts" section as-
sumes the use of fiber-optic nodes cover-
ing 2,000 homes and 1,200 subscribers 
per node (60% penetration). The 20,000 
subscriber figure for this hypothetical sys-
tem is irrelevant to the calculations in this 
model since the fiber nodes are assumed 
to be home run shots of fiber from the 
headend to the nodes without any field-
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splitting. If field-splitting is used for stan-
dard analog programming, then a few 
home run fibers to each node could be 
overlashed later as NVOD, narrowcast-
ing or niche services were deployed. 

The model assumes penetration rates 
(percentage of total subscriber base 
signing on to the service) and contention 
rates (percentage of penetrated sub-
scribers who want to simultaneously use 
the service) typically highest Saturday 
nights for movie services. This particular 
model looks to the future and assumes a 
high penetration rate (25%) and an 
equally high contention rate (67%). This 
scenario would require 200 channels to 
provide fiber-optic nodes of 1,200 sub-
scribers with the NVOD service. When 
required, each of up to 200 subscribers 
would have a dedicated channel over 
which the cable operator could offer any 
programming available at its headend or 
regional programming center. 

With 8:1 compression (a reasonable 
assumption for movie services) the 200 
digital channels would only need to oc-
cupy 25 standard analog 6 MHz chan-
nels, typically the highest 150 MHz for 
systems. Smaller fiber-optic nodes 
and/or lower penetration and contention 
rates (typical for current PPV movie ser-
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Figure 2: Cable-On-Demand application model 
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Number of channels 

COD channel (program) capacity utilizing DigiCable system 

System 
description 

Standard 
analog COD 

channels channels 

Analog 
550 MHz 55 

Analog/digital 
550 MHz 55 

Analog/digital 
750 MHz 55 

Analog/digital 
1 GHz 55 

25 

200 

464 

800 

Total 
channels 

80 

255 

519 

855 

COD use 
of 6 MHz 
channels 
(@ 8:1) 

25 

25 

58 

100 

Total 
6 MHz 

channels 

80 

80 

113 

155 

vices) would reduce the required num-
ber of NVOD channels to quantities for 
which all-analog 550 MHz systems could 
allow for testing and/or initial deploy-
ment. 

Subscriber interface 
While the thought of having potential-

ly hundreds of programs to choose from 
sounds appealing, cable operators will 
need to use in-home equipment that will 
be as equally appealing to subscribers. 
Browsing through hundreds of programs 
will likely prove to be a time-consuming 
and frustrating task. On-screen displays 
and forms of electronic program guides 
will be required to help guide the con-
sumer through the vast array of pro-
gramming and functional features. 

Summary 
The rate of technical change within 

cable continues to accelerate. Fiber op-

tics is now widely used in the engineer's 
ever-growing list of options. Now stan-
dards and technologies like HDTV and 
digital compression are rapidly emerging 
on the scene. Digitally compressed video 
programming will be deployed this year 
over satellite, with cable plant utilization 
to follow in the near term. CT 
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Outage management, Part 3 
(Continued from page 20) 

ciency. Many power supply manufacturers now offer grad-
uated values from 3 to 15 amperes. You can choose the 
size of supply that best meets your design needs. The true 
optimal value for supply loading has to do with the type of 
load powered (linear or switch-mode supplies), and 
whether the AC supply is standby or normal. Supplies 
powering a load that is predominantly switch-mode should 
be loaded to a lesser extent. Standby loading will impact 
total powering time on the batteries installed, which must 
be considered as well. 

The outage task force recommends the following gener-
al power supply loading: 

Load type Standby supply Normal supply 
Linear 90% 100% 
Switch-mode 85% 90% 

Table 1 on page 50 shows system reliability calcula-
tions and uses a base model cable TV system with a cas-
cade of 25 trunk amplifiers and varies the number of 
power supplies in cascade and the reliability of the com-
mercial power. The resultant chart depicts power supply 
cascade numbers vs. commercial power reliability, seeking 
to determine supply cascade and commercial power relia-
bility limitations. Data shown are outages/month for the 
worst-case subscriber. In other words, given some typical 
level of commercial power reliability, is a cascade of 25 
power supplies acceptable? If not, to what must the cas-
cade be reduced? If the cascade cannot be significantly 
reduced, what level of commercial power reliability is 
needed for that cascade of 25? 

System component reliability used to calculate outage 
rates in Table 1 was determined by the CableLabs Outage 
Reduction Task Force to be the expected failure rates of 
the various types of equipment based on vendor recom-
mendations and field experience. For example, the sub-
committee has determined that 7% for amplifiers is the re-
liability that should be experienced with today's equip-
ment. 

The numbers shown in Table 1 represent outages/month 
experienced by a subscriber in the sample system. Again, 
these numbers represent all parameters at subcommittee-
suggested levels, except commercial power reliability and 
power supply cascades. Commercial power reliability per-
centages are yearly numbers. Six-tenths of an outage per 
month per subscriber is deemed the maximum acceptable 
level, hence the results in Table 1 are in color where com-
binations of commercial power reliability and power supply 
cascade levels were at or below acceptable levels. 

Table 1 brings us to some basic conclusions. For com-
mercial power loss rates that are deemed "average" at this 
juncture (typically 30% per year), power supply cascades 
of around seven or less are mandatory to meet consistent 
system reliability requirements. Conversely, if a system's 
power supply cascades average approximately 10, com-
mercial power reliability must be no more than 20% total 
downtime per year or the system will not be able to meet 
necessary reliability requirements. Standby powering at 
specific or all locations is always an option to lower the ef-
fective commercial power loss rate close to zero, but this 
brings new considerations to bear. -4 
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Table 1: Power sensitivity chart 
(outages/month for worst-case customer) 

Power supply cascade level 
% power 
fail/year 20 15 10 8 7 6 5 4 3 2 1  
100 2.13 1.69 1.26 1.08 1.0 .91 .82 .73 .65 .56 .47 
90 1.96 1.57 1.17 1.02 .94 .86 .78 .70 .62  .54 46 
80 1.79 1.44 1.09 .95 .88 .81 .74 .67 .60 .53 .46 
70 1.63 1.32 1.01 .88 .82 .76 .70 .63  .57 .51 .45 
60 1.46 1.19 .92 .82 .76 .71 .66 60 .55 .49 .44 
50 1.30 1.07 .84 .75 .71 .66 .61  57 .52 .48 43 
40 1.13 .95 .76 .68 .65 .61  .57 .54 .50 46 .42 
30 .97 .82 .68 .62  59 56 53 .50 .47 .44 .42 
20 .80 .70  .59 .55 53 .51 49 .47 45 .43 .41 
10 .63  .57 .51 49 .47 .46 45 .44 42 .41 .40 
0 47 45 43 42 42 41 41 40 40 39 39 

Cascade of 25 trunks + 1 bridger + 2 line extenders 

A general rule of thumb from this also emerges. This is, 
if the trunk-to-power supply ratio is four or more, supply 
cascades are probably acceptable if there are no more 
than 25 amplifiers in cascade. In other words, as an initial 
determination of whether power supply cascades are rea-
sonable, take the number of trunk stations in the system 
and divide by the number of power supplies. Assuming the 
trunk cascades are limited to 25 or less, a trunk/power 
supply ratio greater than four is generally acceptable and 
indicates good powering methods with reasonable cas-
cades. This assumes a commercial power reliability of 
around 30%, which seems to be an average with available 
data. 

The question now to be considered is: "What new 
power distribution techniques can be utilized to reduce 
power supply cascades?" A better understanding of com-
mercial power issues will then be addressed later in this 
article. 

Power calculation methodology 
The primary intent of this information is to explore new 

design topologies and techniques, but it would be short-
sighted not to mention some general guidelines regarding 
AC design techniques with any architecture. Current AC 
powering designs usually involve only a general effort to-
ward the calculation of load voltages and total supply load-
ing. Often, cable system powering could have been de-
signed with supply cascades at significantly lower num-
bers had the designer spent just a little more time with the 
layout and better understood the concepts of system AC 
calculations. 

In most system AC designs, load voltages will typically 
be higher than calculated, and calculated supply loads are 
often less than measured. Why would this be true? The 
following guidelines explore some answers. 

Actual system voltages often vary from calculated volt-
ages for many reasons. This can be a frustrating exercise 
if the designer is not aware of this variance and expects to 
measure exactly what was calculated when field trips to 
compare results are conducted. Conversely, if you under-
stand these limitations and caveats, they can be incorpo-
rated into your design to improve accuracy and reduce 
overall cascades. Our suggestion here is to take these 
variables into account, and to do so with careful supply 
placement and minimal cascades in mind. 

The most common reasons for variation be-
tween calculated and actual levels are as fol-
lows: 

• Manufacturers typically publish power con-
sumption specifications for their equipment that 
are higher than the nominal range of values. 
This is done to allow for those very few ampli-
fiers that exceed that nominal range. For accu-
rate designs, controlled measurement of a ran-
dom sampling of amplifiers utilized in the system 
is recommended, with the mean value of mea-
sured current/power drains used for the design 
layout. 
• Many (if not most) designers lay out sys-

tems using fully loaded amplifier station values. 
For example, the rating for a trunk station that 
includes the reverse amplifier may be used, al-
though the stations are subsequently operated 

without them. Use actual amplifier loading for the design 
to ensure accuracy. 
• Often, actual system cable footages are less than 

those indicated on system maps. This can occur for a va-
riety of reasons, but typically because it is a common 
practice during strand or as-built mapping to slightly over-
estimate footages. As an example, the real measurement 
is 102 feet, so the mapper writes down 105 or 110 feet to 
allow a little extra. This practice can inflate real footages 
by as much as 5% from actual with a significant effect on 
supply placement. 
• Actual cable loop resistance values may be less than 

the cable manufacturer's published values. Obtain accu-
rate measurements whenever possible. 

Allowing the previous factors to accumulate without ad-
justing for them can inadvertently place many supplies 
that were not really needed, thus inflating the number of 
supplies and overall cascade(s). 

In one design examined, these factors plus a lack of at-
tention to proper supply placement lowered average load-
ing on the supplies by almost 50%, and inflated the aver-
age supply cascade level to almost double what was nec-
essary. Many cable design houses do not even consider 
the powering process an important part of system design. 
As has been already pointed out, this practice (or lack 
thereof) deepens the system's exposure to outages - 
with reduced overall system reliability. 

Hardened trunk techniques 
The term hardened trunk describes a general tech-

nique of separating trunk and feeder powering. In other 
words, provide separate power supplies for the trunk and 
feeder systems. Further, a basic premise is that the trunk 
portion must experience very little downtime. If commer-
cial power does not meet specific and critical reliability 
considerations, then use of standby powering should be 
seriously considered. Thus, the hardened trunk powering 
technique will often utilize standby power at crucial loca-
tions in the trunk to meet necessary reliability standards. 
With the local supply in the feeder, the power to the sub-
scriber's home is often off when the local supply is off. 
Thus, the subscriber is unaware that a cable outage is oc-
curring. The hardened trunk technique generally employs 
the following methodology: 
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• Trunk powering — Trunk is powered via separate 
supplies. Strategic location (often standby, sometimes sta-
tus monitoring) of the supplies is necessary for the optimal 
configuration. The two powering systems are typically sep-
arated within the trunk station, with some equipment 
brands allowing for this more easily than others. 
• Feeder powering — Feeder is powered with separate 

local supplies. Unless feeder power requirements are un-
usual, as is sometimes the case with interdiction, a single 
local supply per trunk station is optimal. Standby will nor-
mally not be required with the local unit. 

As stated, hardened trunk techniques are built upon the 
premise of strategically located supplies with established 
reliable commercial power feeds since the hardened trunk 
should always be kept energized. If commercial power reli-
ability standards cannot be attained, trunk standby power-
ing would be the next recourse with power supply status 
monitoring worthy of serious consideration. Implications of 
increased maintenance with standby powering are dis-
cussed later in this article. 

Use of hardened trunk offers the following basic advan-
tages: 

• It significantly reduces power supply cascade levels. 
Typical cascade reductions are in the 60 to 75% range 
compared to normal design placement for identical RF 
plant layouts. Since the trunk is powered separately, sup-
plies can be placed with some increased degree of flexibil-
ity, and often loaded to higher percentages when load 
types/conditions permit, thus increasing supply operational 
efficiency. As stated earlier, proper supply load percent-
age is dictated by many variables including the type of am-
plifier power supplies used. 
• It allows standby power technology to be optimally ap-

plied and operated. Systems that employ extensive stand-
by powering often experience difficulties because of higher 
required maintenance. Hardened trunk allows for a more 
specific application of standby to the trunk only, thus 
bringing maintenance efforts to focus on crucial front-end 
locations. 

Since hardened trunk methods place more trunk sta-
tions on fewer supplies, a somewhat increased vulnerabili-
ty occurs in that more customers will be affected when and 
if a trunk supply goes down from loss of commercial 
power, particularly when that supply is at the front end of 
the system. The first two or three supplies, at the very 
least, should therefore have the following characteristics: 

• Be optimally placed using power company statistics 
on highly reliable commercial powering locations. 
• Employ standby powering with appropriate mainte-

nance practices. 
• If standby is employed, consider the use of status 

monitoring at those critical supplies, so that it is immedi-
ately known when a supply is without commercial power. 

With hardened trunk, the overall amount of supplies in 
the system actually increases while the cascade of power 
supplies to any one customer is dramatically reduced. 
Table 2 on page 54 illustrates reductions possible. Sample 
powering designs were performed on a portion of an Ohio 
system comprising approximately 1,600 miles of plant. —* 
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video and RF measurement capabilities. Spectrum 

analysis, system sweep testing, baseband video 

measurements, fault finding in metallic cable and 

optical fiber. And much, much more. 

Above all, our aim is to maximize your time, 

expertise and potential. To put sophisticated cap-

abilities in reach of technicians at all skill levels. 

To keep costs low, reliability high, and quality at 

its best. Finally, to provide service, sup-

port and training to keep you on top. 

Want to know 
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Made in the USA by: 

Table 2: Current design vs. hardened trunk 
technique 

Supply section 
Supply voltage 
Total # system supplies 
Worst-case supply cascade 
Average supply (I) loading 
Average # trunks/supply 
Estimated outages/month: End of cascade 

Current Hardened 
60 60 
41* 91" 
13 5 
8.05 A 10.26 A 

0.45*** 0.17*** 

Total supplies increase to 91. Each feeder area fed from a trunk has a 
local supply (total of 82) plus nine supplies for the hardened trunk system. 
** This number was discussed as a general rule-of-thumb for good perfor-
mance: (<4 = problems; >4 = OK.) The number 9 calculates supplies on 
the trunk system only. 
*** The outages/month number shown represents only those outages 
caused by commercial power or power-related issues. Outages from other 
system sources are not included in these calculations. 

Initial system statistics for the sample area were as fol-
lows: 85 miles of plant; 82 trunk amplifiers; 471 line exten-
ders; and 41 power supplies. The worst-case supply cas-
cade is 13. This system was upgraded from 300 to 550 
MHz, with quite heavy electronics loading introduced. 

As shown in Table 2, the total number of supplies in-
creases, but supply cascades and projected system out-
ages due to powering alone are reduced 62%. Power sup-
ply outage numbers were calculated using actual outage 
data from the system subsection while changing the sup-
ply cascades only as shown. Actual system commercial 
power reliability also was utilized for the calculations. With 

an overall system goal of 0.6 outages/month for 
any customer, the 0.45 due to powering alone is 
unacceptable with a power supply cascade of 13. 

The ability to separate trunk and feeder power-
ing in amplifiers and equipment varies a great 
deal from manufacturer to manufacturer. In some 
brands, the simple clipping of a wire on a fuse 
panel is all that is necessary. With others, internal 
modifications plus the addition of external power 
inserters will be necessary. It is the consensus of 
this task force that any design changes and modi-
fications necessary are well worth the effort when 
power supply cascade reductions are absolutely 
needed to obtain the requirements illustrated in 
Table 1 (page 50). 

Other techniques 
The following two techniques are described 

here for discussion and research purposes. Actual 
implementation is not necessary yet since hardened trunk 
achieves satisfactory power supply cascade reductions in 
most applications examined. 
One of these additional techniques is to reduce equip-

ment load voltages, which generally reduces power sup-
ply cascades (whether normal design or hardened trunk 
was employed). This technique also provides some further 
gains in "flexibility of placement" of supplies, whether 
trunk-only or trunk and feeder. The task force found that 
further reach and placement flexibility can be gained from 
lower acceptable load voltages and amplifiers. Details are 
in CableLabs' outage reduction document. 

Sadelco's New I GHz Calibrators 
Portable, ±1/4 dB Flatness, 4.5-1000 MHz 

Ideal 

for Calibrating 
Signal Level Meters 
and all CATV Equipment. 

Expanded Freq. Range 
SC600: 4.5-600 MHz 
SC1000: 4.5-1000 MHz 

Increased Noise Output 
Level: +20 dB 

Precision Rotary 
Attenuator 

HorizontalNertical 
Sync Pulse Simulation 

Sadelco. Inc. 75 West Forest Avenue, Englewood, New Jersey 07631 Tel: 201-569-3323 
Fax: 201-569-6285 
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The equipment 
employed in the 
system and man-
ufacturers' specifi-
cations on amplifi-
er voltage flexibili-
ty (range-selects, 
etc.) will deter-
mine the extent to 
which this tech-
nique can be ap-
plied. 
A second tech-

nique other than 
hardened trunk is 
higher supply volt-
ages. Research 
has been conduct-
ed into the possi-
ble use of higher 
supply voltages 
(greater than 60 
VAC) for the cable 
TV industry. The 
voltage range ex-
amined in most 
detail was 300 to 
400 VAC quasi-
square wave. In 
fact, some cable 
systems in opera-
tion in the United 
States today use 
supply voltages in 
this range. Some 
of the advantages 
with this approach 
are considerable, 
but the greatest by ar is in increased flexibility of supply place-
ment. However, a number of concerns exist with this approach, 
including code approval, trunk short-circuit analysis, possible 
connector problems, and personnel safety. 

Typical power distribution system 

From generation 
source >60 kV 
30 Delta 

( Section 1 ) 

V 

,..1, X,Ilf f I I I X 

L..) Phase A X . : — 
r1 — Load-break 

—is • V   V — switch 
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Phase C V 
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V 

Section 4 
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—•-•— Circuit breaker 
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Circuit recloser 

X Fuse 

Aerial transformer 

Underground transformer 

Load-break switch 

Q 

Underground 
plant 

One of three phases 
Scale: 1 inch = 1/2 mile 

CSection 3 

Closed 

Section 5 

Xi— Open 

Feeder line 
to/from 
another 
location 

The local power utility 
This part of this article will cover the local electric utility 

system layout and its implications for overall cable system 
reliability. Are there ways to optimize reliability for the 
power drawn from them? How much does supply place-
ment really affect reliability? 

Commercial power grid 
The accompanying figure represents the typical com-

mercial power distribution grid. The front-end of the sys-
tem (that closest to the substation or power source) is 
shown as three-phase while the remainder of the grid is 
shown single-phase for simplicity's sake. Keep in mind 
that the entire primary system is three-phase, connected 
in either a wye or delta configuration. Most, if not all, of the 
components shown in the figure will be present in a well-
engineered system. 

Basic principles of power grid design are safety (for the 
general public and utility workers), the limitation of high 
fault currents to protect the system from catastrophic dam-
age, and the ability to restore service to the largest num-

ber of customers in the shortest time possible even under 
the most severe conditions of weather or plant failure. 

The following provides a general description of the pri-
mary protective devices shown in the figure, their functions 
and limitations. 

• Substation: Serves as a "voltage step-down trans-
former," outputting a voltage in the range of 4 to 35 kV to 
each distribution feeder served by the substation. 
• Substation circuit breaker(s): This has a fault-re-

sponse curve that is dependent on the magnitude and 
length of time that a fault is present. Fault currents above 
a certain magnitude generate an immediate response from 
the breaker, while faults of lesser value incur a time delay 
before the breaker reacts. The substation breaker is typi-
cally programmed to perform three cycles or operations 
before it permanently opens during fault conditions. The 
substation breaker is designed to react more slowly than 
other feeder protective devices. The idea is to isolate the 
fault with other devices before the substation has to take 
down the entire feeder. 
• Rectosers: This is the next level of fault protection in 

the feeder leg. A recloser reacts to fault currents just as 
the substation breaker does. Reclosers and breakers are 
said to be "coordinated," which means that their fault de-
tection characteristics are complementary. A recloser re-
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acts to a load-side fault much more quickly than the sub-
station circuit breaker can. With this type of coordination, a 
recloser would isolate a fault before the substation circuit 
breaker interrupts the entire line. Reclosers are typically 
placed in a portion of a feeder line that is expected to have 
(or has had statistically) a higher level of fault incidence 
due to such things as dense trees, potential car-pole acci-
dents, etc. 
• Sectionalizers: This is the next level of fault protec-

tion. A sectionalizer reacts to loss of power rather than 
fault currents. Basically, sectionalizers are simpler and 
less expensive than a recloser or circuit breaker. They are 
used to isolate or "section-off" portions of a feeder system 
when faults occur. The number of customers affected is 
minimized by isolating sections of feeder during fault con-
ditions. Since sectionalizers operate on loss of power 
rather than fault currents, they are essentially "triggered 
open" when the source-side device opens (substation cir-
cuit breaker or recloser). 

An internal counter tracks the number of times that 
power is lost on the distribution line. They are generally 
set to remain open after experiencing one less fault opera-
tion than that of their source-side protective device. For 
example, if the substation circuit breaker is programmed to 
"lock-out" after three unsuccessful attempts to reactivate a 
feeder line, the sectionalizer would be programmed to re-
main open after the second loss of power. 
• Fuse: This provides the simplest level of protection. 

Fuses are typically located in feeder line spurs that exceed 
five pole spans in length where reclosers or sectionalizers 
are not used. They are fast-acting, require manual reclo-
sure and would probably be one of the last elements of a 
feeder line system to be reactivated. On the other hand, a 
cable power supply located downstream of a fuse could 
potentially be more reliable than in a section of feeder that 
contains a sectionalizer since the fuse reacts only to a 
fault that occurs downstream from it. 
• Load break switch: This is the remaining major com-

ponent of a feeder system. These switches are located 
throughout a feeder system in order to conveniently 
reroute power around damaged sections of plant and to 
restore service to segments from different directions. 
Aerial load-break switches can be recognized by the pres-
ence of a switch handle on the side of a pole that is at-
tached to a long insulated rod running up to the switch lo-
cation. The switch handle resembles a shovel handle and 
is always padlocked. 

Given the figure back on page 55 and the subsequent 
component descriptions, the following general guidelines 
can be given regarding cable TV power supply place-
ment: 

1) Where possible, keep power supplies close to sub-
stations, but on short side spurs to avoid the high 
fault/switching currents that can exist on main feeders 
close to the substation. The preferred location for a power 
supply would be a short side spur that does not include a 
fuse or other protective device, as illustrated in the figure. 

2) Avoid areas downstream of reclosers such as 
Sections 2 and 3 of the figure. They are normally utilized 
by the power utility in high fault areas. 

3) If possible, avoid areas fed by sectionalizers, such as 
in Section 4 of the figure. 

4) Avoid power distribution areas between load-break 
switch points as in Section 5 of the figure. 

5) Where possible, avoid distribution lines protected by 
fuses. As stated earlier, however, they are preferable to 
recloser or sectionalizer feeds since they only blow when 
fault current conditions occur downstream of the fuse loca-
tion. Generally, feeder lines or spurs less than six pole 
spans in length do not have protective or switching de-
vices installed. These are often optimal locations for power 
supply placement, particularly where they extend from 
main lines close to substations. 

One approach for existing cable systems would be to 
relocate power supplies, where necessary and possible, to 
a point where they can take advantage of the automatic 
fault restoration capabilities of the power feeder system 
(circuit breakers), and avoid those locations where they 
may be shut off for long periods of times, such as down-
stream of reclosers or sectionalizers. Placing power sup-
plies downstream of devices that require manual resetting 
such as sectionalizers will increase cable system expo-
sure to lengthy commercial power outages. 

One final caveat must now again be recognized regard-
ing supply placement areas. Present cable plant powering 
layout techniques do not allow anything beyond a very 
modest flexibility in supply placement. The hardened trunk 
techniques described earlier provide improvement in sup-
ply placement flexibility. The reduction of acceptable load 
voltages provides a further modest improvement. Only the 
use of higher voltages offers a quantum increase in supply 
placement flexibility. When we discuss moving supply lo-
cations to avoid areas past reclosers or sectionalizers, the 
size and scope of the commercial power grid area requires 
a great deal of flexibility in supply movement to fully re-
solve issues in this manner. 

Utilizing outage data 
The preceding part of this article sought to determine 

power utility grid reliability based on our understanding of 
the function of certain protective devices. It is important to 
identify power grid sections that are demonstrated to be 
unreliable, by examination of the power utility's own plant 
outage data. Data is available from most utilities that can 
facilitate an operator's understanding of power distribution 
grid sections to avoid based on performance. This in turn 
can be used to locate or relocate supplies to optimize 
commercial power reliability. 

While data will vary from different localities and compa-
nies, early conclusions seem to indicate the following: 

1) Aerial power plant is generally more reliable than un-
derground, primarily because underground plant is more 
difficult to repair and takes longer to fix during emergency 
restoration conditions. 

2) Street light circuits are maintained separately from 
other electrical distribution circuits. While it was initially 
surmised that they would be more reliable than other dis-
tribution circuits, that has not been the case upon further 
investigation. Street light circuits should generally be 
avoided for supply powering. Outage data is normally not 
kept on these circuits and they are typically also the very 
last to be repaired under emergency conditions. 

(Continued on page 66) 
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PLABLE-TEC EXPO® '9 
REGISTRATION PACKAG E R' 

ORANGE COUNTY CONVENTION CENTER ORLANDO, FLORIDA 
APRIL 21-24, 1993 

...THE FACTS ABOUT CABLE-TEC EXPO '93 
DATE «*, 

LOCATIO 

HISTOR 

ATTENDANC 

PROGRA 

Annual Engineering Conference, April 21. 1993 
Workshops and Exhibits. April 22-23. 1993 
Certification Testing. April 24. 1993 

Orange County Convention Center 
Orlando. Florida 

Cable-Tec Expo '93 is the eleventh annual convention/trade show 
sponsored by the Society of Cable Television Engineers. Inc.. combining a 
wide variety of technical programs. hands-on training and breakout 
technical workshops with instructional hardware exhibits. The Annual 
Engineering Conference will be SCTE's seventeenth yearly conference 
dedicated to current engineering issues. FCC compliance and technical 
management. In addition. the Society has presented more than 77 national 
technical programs in cities across the United States over the past twenty-
three years. attended by more than 22.000 engineering and technical 
personnel from the broadband communications industries. 

Attendance is open to individuals within the CATV industry as well as 
anyone involved in broadband communications. Over 2.000 registered 
attendees are expected from all levels of the cable television and related 
businesses, including all levels of non-technical personnel. 

The Annual Engineering Conference will be packed with six hours of 
technical and management papers presented by many of the industry's 
engineering leaders. The annual membership meeting, held at the 
conclusion of the conference, will afford attendees the opportunity to meet 
members of SCTE's national Board of Directors. 

The two-and-one-half day Cable-Tec Expo follows the Annual 
Engineering Conference and combines practical workshops with "hands-on" 
technical training and hardware displays. The program features many 
schoolroom-style workshops to choose from. No other activities are 
scheduled during workshop sessions in order to guarantee maximum 
attendance and participation. 



As with all SCTE activities, the main purpose of Cable-Tec Expo '93 is 
to provide the maximum amount of training opportunities for the lowest 
possible cost. The event has been coordinated to fulfill this purpose, as it 
offers a wide variety of informative, up-to-date technical training programs. 
Additionally, Expo '93 will give attendees the opportunity to prepare for and 
participate in the Society's Broadband Communications Technician/ 
Engineer (BCT/E) and Installer Certification Programs, gaining valuable 
knowledge and practical skills in the process. 

The exhibit floor has a focus on education, with many industry suppliers 
presenting live technical demonstrations of their products. 

Over 200 hardware exhibitors are expected to reserve space on the 
Expo '93 Exhibit Floor. Exhibits will include all types of products, supplies. 
services and equipment used in the design, construction, installation, repair. 
maintenance and operation of cable television systems. The exhibit floor will 
also feature a Technical Training Center for further equipment demonstrations. 

CABLE-TEC EXPO® '93 REGISTRATION FEES 
(UNCHANGED SINCE 1986) 

Until March 15, 1993 On-Site  
Member Non-Member Member Non-Member 

Engineering Conference and Expo', $195.00 $295.00 $235.00 $335.00 
EXPO only $145.00 $245.00 $185.00 $285.00 
Engineering Conference only $120.00 $200.00 $160.00 $240.00 
Spouse Registration* $95.00 $95.00 $95.00 $95.00 
* Includes ticket to the Awards Luncheon on April 21. Additional luncheon tickets are available for 
$20.00 each. 

Attendance at the Awards Luncheon is not guaranteed, but will be made available as seating 
permits. 

ADMISSION 

TRANSPORTATION 

ENTERTAINMENT 

EVENT SPONSOR 

Admission to all events will be through color coded badges to 
be picked up at the registration desk upon arrival. 

SCTE has designated Delta Airlines as the Expo's official air 
travel carrier. Avis Car Rentals is offering special rates to 
attendees (see information below). Transportation from the 
Orlando Airport to your hotel can be economically arranged 
through Transtar Airport Shuttle, with booths located near the 
baggage claim area. 

Delta Airlines: 1 (800) 241-6760 (U.S. and Canada)—Refer 
to #D0475 

Avis: 1 (800) 331-1600: Refer to Meeting #B791430 

Most Expo '93 hotels feature a tour desk with brochures 
covering area attractions, dining, nightlife and sightseeing 
activities. The discounted hotel rates are in effect for Expo 
attendees wishing to stay in Orlando for three days before or 
after the conference. 

Society of Cable Television Engineers Inc. 8 
669 Exton Commons, Exton, PA 19341 sETE 
(215) 363-6888; FAX: (215) 363-5898 



PRELIMINARY PROGRAM 
Engineering Conference 

SESSION A: Applications of Digital Technology with Roger 
Brown. CED (moderator): Scott Bachman. CableLabs: Richard 
Clevenger. Kblecom: and Tom Elliot. TCI. 
SESSION B: Cable and Telephony Integration: Balancing 
Revenue Opportunities and Network Evolution with Dean 
DeBiase, Antec (moderator): Chris Bowick. Jones Intercable: 
Fred Dawson, Publisher: and Larry Lehman. Brooks 
Telecommunications Corp. 
SESSION C: New Technologies and Their Effects on the 
Subscriber with Michael Smith, Adelphia Cable Communications 
(moderator): Claude Baggett. CableLabs: Jim Farmer. ESP Inc.: 
and Jud Hofmann. Panasonic. 
SESSION D: Pay-Per-View Technology Update with Paul 
Levine, CT Publications (moderator): Paul Harr. Scientific-Atlanta: 
Geoff Roman. General Instrument: and Terry Wolf. TCI. 

Expo Workshops 
* Distortion Analysis and Troubleshooting with Rick Jaworski, 
Tektronix: and Frank Little. Scientific-Atlanta. 
*Effective Personal Communications Skills with Tom 
Brooksher. Cable Publishing Group: and Jim Hurley. TKR. 
* Fiber Optic Architectures and Construction Practices with 
Ted Huff. Hyperion: Joe Selvage. Adelphia Cable Communications: 
and Les Smith, Cable Constructors. 
*Fiber Optic Documentation, Restoration and Testing with 
David Johnson. Siecor. 
* Introduction to Digital Technology with Rand Reynard. ONI. 
*One-on-One with the FCC with Mike Lance and John Wong. 
FCC Cable Branch. 
*Outage Reduction Techniques with Scott Bachman. 
CableLabs. 
*Safety: NEC, NESC and OSHA Regulations with Ralph 
Haimowitz. SCTE; and Jim Kearney. Malarkey Taylor Associates. 
*Test Procedures Under Technical Reregulation with Syd 
Fluck. CaLan. 
*Using Basic Test Equipment with Ron Hranac. Coaxial 
International; and Steve Johnson. Time Warner. 



CABLE-TEC EXPO '93 SCHEDULE OF EVENTS 

Tuesday, 
April 20 

Wednesday, 
April 21 

Thursday, 
April 22 

Friday, 
April 23 

Saturday, 
April 24 

Registration Training Exhibits Testing Special Events 

Attendee 
Registration 
4 - 8 p.m. 

NCTA Engineering 
Committee Meeting 
9 a.m. - 5 p.m. 

In-Home Cabling, 
Maintenance Practices & 
Procedures and EBS 

Subcommittee Meetings 
2 - 3:30 p.m. 

Interface Practices, Design 
& Construction and CLI 
Subcommittee Meetings 

3:30 - 5 p.m. 

Arrival Night Reception 
6 - 8 p.m. 

Attendee 
Registration 
7:30 a.m. - 
4 p.m. 

Engineering 
Conference 
8:30 a.m. - 
4:30 p.m. 

Awards Luncheon 
12 noon - 1:30 p.m. 

SCTE Annual 
Membership Meeting 

4:30 - 5:30 p.m. 

Welcome Reception 
6 - 9 p.m. 

Attendee 
Registration 
7:30 a.m. - 
3 p.m. 

Expo 
Workshops 
8 a.m. - 

12:15 p.m. 

Exhibit Hall 
Open 

12 noon - 
6 p.m. 

BCT/E and 
Installer 

Certification 
Testing 
10 a.m. - 
2 p.m. 

Expo Evening 
at Sea World 
7 - 10 p.m. 

Attendee 
Registration 
7:30 a.m. - 
3 p.m. 

Expo 
Workshops 
8 a.m. - 

12:15 p.m. 

Exhibit Hall 
Open 

12 noon - 
6 p.m. 

BCT/E and 
Installer 

Certification 
Testing 
10 a.m. - 
2 p.m. 

Ham Radio Operators' 
Reception 7 - 9 p.m. 

International Good 
Neighbor Reception 

7 - 9 p.m. 

BCT/E and 
Installer 

Certification 
Testing 

8:30 a.m. - 
12 noon 

Golf Tournament 
7:30 a.m. - 1:30 p.m. 
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HOTEL  

Clarion Plaza 

Marriott Orlando 

Peabody 

Quality Inn 

ROOM RATE # OF ROOMS AVAILABLE  

$89 S/D 600 

$82 S/D 500 

$125 S/D 300 

$51 S/D 300 

1 Clarion Plaza—Newly constructed hotel adjacent to the convention center 
featuring pool, nightclub, two restaurants and a 24-hour deli. 

2 Marriott Orlando—Resort hotel on 48 acres, one mile from the convention 
center, featuring three pools, four lighted tennis courts, a jogging trail, health 
club, restaurants. lounges and a 24-hour deli. (Bus service will be provided 
during show hours). 

3 Peabody—Luxury hotel across the street from the convention center 
featuring a pool. four tennis courts, a health club, three restaurants and a 
lounge. 

4 Quality Inn—Budget hotel 1/4 mile from the convention center featuring a 
pool and restaurant. The same room rate applies for occupancy by one to 



Mal 

INSTRUCTIONS 
Deadline: Cable-Tec Expo '93 Registration Forms must be received by SCTE National Headquarters 
on or before March 15, 1993. Forms received after that date cannot be processed and will be returned 
to the sender. If you do not preregister for the Cable-Tec Expo in advance, you must register on-site in 
Orlando. 
• Use a separate form for each individual (forms may be copied) 
• Appropriate registration and activity fees must be enclosed for this form to be processed. 
r';‘" Hotel reservations must be made using the enclosed Attendee Housing Form before March 15, 

1993. 
Registration Cancellations: All cancellations must be received in writing by SCTE National 
Headquarters on or before March 29, 1993. A $50 cancellation charge is applicable to all registrations 
cancelled after March 15, 1993. Substitutions will be accepted until April 5, 1993. NO REFUNDS WILL 
BE GRANTED AFTER MARCH 29, 1993. 
Telephone requests for cancellations and substitutions will not be accepted. All requests for 
cancellations must be submitted in writing and be received before March 29, 1993 and all requests for 
substitutions must be received before April 5, 1993. (SCTE FAX #: 215-363-5898) 

4. Return the Cable-lec Expo 1993 Registration Form with the appropriate fees to: 
SCTE 
669 Exton Commons 
Exton, PA 19341 
Attention: Anna M. Riker 

• Please make flight reservations through Delta Airlines or your local travel agent using the special 
numbers listed on the "Registration Fees" page. Rental car reservations may be made through Avis. 

• Please use the enclosed Attendee Housing Form to make hotel reservations in Orlando. Indicate your 
first, second and third choices of hotel. Confirmation of your housing reservation will come directly to 
you from the appropriate hotel. 

▪ EXPO '93 DRESS CODE: The Program Subcommittee has established a dress code r 
for this year's Expo. All attendees are encouraged to wear comfortable clothes for 
Florida (slacks, jeans, short sleeve shirts—NO shorts or tank tops). 

PLEASE NOTE DEADLINES 

Make check payable to SCTE. 

Mail To: SCTE 
669 Exton Commons 
Exton, PA 19341 
FAX: (215) 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. 

Please send me further information on 
the Society of Cable Television Engineers 

SCTE is a SOI (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 he returned. Applications from outside U.S., enclose additional $20 (U.S.) to cover mailing expenses. 

LI loN 
"MI 

APPLYING FOR: Ul INDIVIDUAL @ $40 [j SUSTAINING @ $250 

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

[j MR. [J MRS. Ul MS. TITLE:  

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

EMPLOYER:  FAX #:  
Company Name Area Code/Number 

CO. ADDRESS:  
Street/P.O. Box City State ZIP 

USE HOME ADDRESS'?:  
Street/P.O. Box City State ZIP 

YOUR SIGNATURE:  DATE:  

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

NAME ON CARD:  EXP.:  

MASTERCARD #:  

VISA #:  

SIGNATURE FOR CHARGE AUTHORITY:  



CTE-) CABLE-TEC EXPO- REGISTRATION 
Everyone must register. ID badges must be worn and visible at all times in workshops and on the EXPO floor. To 

avoid delay, fill in all information requested. Full and complete payment must be sent with this registration form. Hotel 
reservations must be made using the Attendee Housing Form on the reverse side. 

Registration Fee includes technical workshops, exhibit hall and hospitality/entertainment events. SCTE Active, Senior 
and Charter Members must provide Member ID Number. New Members applying at this time must include SCTE Member 
Application and dues payment. 
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Figure 4: APC problems 

Key Adaptor 
keyway width 

Problem: Key vs. keyway widths 

Problem: Orientation of 
angle to connector key 

carefully the connectors are taken 
apart and remated. APC connectors, 
on the other hand, reflect light back at 
an angle. Angles anywhere between 
6° and 12° seems to be optimum. This 
reflected light then exits the fiber. Any 
minor scratching has no effect on 
backreflection. See Figure 3 and 
Table 2 on page 46. 

FC/APC 
intermateability problems 

The biggest problems when using 
FC/APC connectors concerns inter-
mateability. As opposed to FC/PC, 
there is no standard defining inter-
mateability of FC/APC connectors. 
Different manufacturers orient the 
angle in the bulkhead differently. In 
other words, if the pigtails, patch cords 
and bulkheads are from different sup-
pliers the orientation of the angles of 
the two mated connectors could be 
90° or 180° apart. Also, there is no 
standardization regarding the width of 
the key (connectors) and keyway 
width (bulkheads). The last is the 
major concern. In many cases, Con-
nector A will not physically fit into 
Bulkhead B. Or if the connector key is 
very small compared to the bulkhead 
keyway, the fit will be extremely 
loose. The result is that the insertion 
loss will be very high. It is strongly 
recommended that a statement re-
garding APC intermateability be a part 
of your specification and ordering pro-

cess. See Figure 4. 
There are two 

other questions 
that come up fre-
quently regarding 
low backreflection 
connectors. Where 
should they be 
used? They are 
only needed at the 

headend because any backreflection 
returning from the receiver is attenu-
ated by the losses in the fiber. The 
other question concerns the level of 
backreflection. How much is enough? 
It turns out that -65 dB is the maxi-
mum that will ever be needed until a 
better single-mode fiber is available. 
At that level, the Rayleigh backscat-
tering component in the fiber be-
comes larger than the APC connector 
backreflection. 

Low backreflection attenuators 
Low backreflection attenuators rep-

resent another new advance in pas-
sive components. Up until recently, 
the only way to configure your system 
for maximum performance, was by 
using fiber-optic couplers in the head-
end or else by making adjustments at 
the receiver. The problem with adjust-
ing the receiver is that it may have to 
be done from the top of a bucket truck. 
It is much easier to do any system 
tweaking or troubleshooting at the 
headend. 

Fiber-optic attenuators were not 
used previously because the backre-
flections were too high. Now, there are 
both fixed and variable attenuators 
available with backreflections better 
than -60 dB. The variable attenuator 
would typically be used to tune the 
system during installation. Then you 
simply would install the fixed attenua-
tor with the correc value. Low backre-

flection fixed at-
tenuators have 
several advan-
tages over fiber-
optic couplers. 
One is simply a 
matter of cost — 
they are less ex-
pensive. The other 
has to do with how 
couplers are used 
— to split the out-
put of the laser 
transmitter to feed 
two or more nodes. 
Couplers are or-
dered beforehand 

Figure 5: Attenuator locations 
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with specific split ratios. The fixed at-
tenuator, however, can be installed on 
either the input leg or the output leg of 
the coupler. So it can be used to at-
tenuate the entire transmitter output; 
or else the signal strength to any indi-
vidual mode. See Figure 5. 

The reason for using attenuators is 
very straightforward. Systems are de-
signed and ordered using worst-case 
specifications — cable, connector and 
splice losses, transmitter output and 
receiver sensitivity. After installation, 
it is frequently discovered that the 
power received at a particular node 
might be as much as 3 or 4 dB too 
high for optimum performance. 
Changing the coupler might affect the 
performance of other nodes. Now 
there is another way to handle this 
type of situation using a low backre-
flection attenuator. The attenuators 
are available in 1 dB steps. 

Consistent solutions 
The purpose of this article is to 

suggest solutions that can be used for 
many applications. It is not good prac-
tice to have different connector types 
(or attenuators) for digital systems or 
AM systems. That gets very confusing 
and difficult to maintain. In case of 
problems, do you really want to keep 
a stock of two, three or more types of 
pigtails and jumpers? By using low 
backreflection connectors and attenu-
ators in your cable plant you will never 
have to replace them for any system 
installed in the future. Remember, the 
electronics can change but the cable 
plant is forever. 

Other potential problems 
As a system designer, there are 

two other potential problem areas that 
you should be aware of regarding 
fiber-optic assemblies. The first con-
cerns splicing. There are two cornpet-
ing single-mode fibers in the market 
— matched clad (Corning) and de-
pressed clad (AT&T). It is unusual to 
hear of trunk cables being spliced to-
gether with dissimilar fibers. Then 
why does it frequently happen with 
pigtails and drop cables? 

The reason for that is the ordering 
process. Generally, when laser trans-
mitters are ordered, a fiber pigtail is 
supplied with each unit. Receivers 
also may come with CATV fiber-to-
the-feeder drop cables. In many 
cases, the type of fiber is not specified 
by the customer. The customer takes 
the product that is provided with no 
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Outage management, Part 3 
(Continued from page 56) 

3) Reliability of the three-phase primary system often 
will vary from phase to phase depending on design archi-
tectures used. Some discussions should be held with the 
local utility to determine if one phase is more or less reli-
able than others, and if the utility is willing to allow the 
concentration of cable loading toward the more reliable 
phase(s). 

4) Other individual and increased reliability circuits 
sometimes exist in the power distribution system (e.g., a 
high reliability feed placed to serve a local hospital). It is 
sometimes possible to place power supplies along these 
types of runs. 

Working relationship with utility 
Most major utilities have a distribution operations of-

fice, which, among other functions, electronically monitors 
the condition of electrical feeder systems in its jurisdiction 
and coordinates outage restoration, circuit switching, 
maintenance and construction activities in its district. 
Cable operators should become acquainted with the oper-
ations manager for their power company district. The op-
erations center can provide planned service outage infor-
mation, as well as the location of unplanned outages. 

Further work with power utility engineers has suggest-
ed that if the cable system were to label or designate 
cable supplies in a manner that would relate them to the 
device number of their nearest upstream electrical distri-
bution protective device, the cable system could quickly 
pinpoint any affected power supply locations by providing 
this number to the utility's operations center. Such a la-
beling scheme also could be helpful in notification of 
planned service outages. This engineering tie to the elec-
trical power plant could be incorporated into system 
maps, billing system outage tracking schemes or other 
outage data tracking systems. 

Optimized standby powering 
Standby powering technology has been available for 

quite some time, but many operators have experienced 
less than successful results in its application. This lack of 
optimal application and results has to do with the com-
plexity of the technology and in particular the correct se-
lection and maintenance of batteries required. This sec-
tion of this article begins the task of seeking answers to 
some of the industry's misunderstanding and misinforma-
tion associated with standby technology. 

There is much work remaining in this area. Ultimately, 
the goal here is to answer to past failures and to make 
recommendations for change and optimal application in 
the cable system. How can this technology be best ap-
plied? How can we achieve desired results with minimal 
maintenance applied in critical areas? 

Due to the detail and extent of research necessary in 
this area, a separate working group was established to: 

• Develop recommended standby and non-standby 
equipment specifications. 
• Develop recommended application methods for sup-

ply electronics and batteries (particularly charging cir-
cuits). 

"Use gel cell batteries for 
standby power supply use in all 
climates, AGM batteries in con-
trolled environments or colder 
climates, and ... avoid the use of 
liquid lead acid batteries." 

Results and recommendations from that group will be 
forthcoming soon. Meanwhile, the following represents 
some early conclusions. 

Design and reliability 
Several manufacturers offer standby power supplies in 

a number of configurations. Most utilize a ferroresonant 
power transformer as the key component in the design. 
Ferroresonant transformers are very effective at providing 
voltage regulation, spike attenuation, noise filtering, high 
reliability and output short-circuit current limiting. The ad-
ditional components necessary for the standby function 
are: battery charger, batteries, inverter circuit and logic 
control circuit/status monitoring interface. Standby power 
supplies are less reliable than non-standby supplies in 
terms of mean time between failures, primarily because of 
higher electrical component count. The most significant 
factor affecting standby power supply reliability is the bat-
teries — how they are maintained, choosing the correct 
type for the application, correct charging and float tech-
niques, and ambient temperatures encountered by the 
batteries. 

There are three main battery types available for use in 
standby power supply applications: gel cell, absorbed 
glass mat (AGM) and liquid lead acid (automotive-type 
battery). Selection of the proper battery for use in standby 
power supplies is the first and foremost action that a sys-
tem operator can take to improve system reliability. 

The current task force recommendation is to use gel 
cell batteries for standby power supply use in all climates, 
AGM batteries in controlled environments or colder cli-
mates, and to avoid the use of liquid lead acid batteries. 

Several factors affect battery service life, including am-
bient temperature, charging procedure, prolonged storage 
without charge and unequal battery voltages in series 
string connections. 

Options for status monitoring 
Particularly in this area, additional research is neces-

sary before final recommendations will be made. The task 
force's "first pass" yielded observations that follow. 

Status monitoring interface capability is available for 
some of the standby power supplies currently manufac-
tured. There are two primary communication methods for 
the status data: 1) parallel interface for connection to the 
power supply monitor port in a dedicated data transpon-
der; and 2) or in conjunction with amplifier status monitor-
ing systems. 
When a power supply goes into standby mode because 

of a utility outage, the status monitor system can immedi-
ately notify the dispatch center. By monitoring the rate of 
discharge of the batteries, an estimation of standby time 
can be achieved and a generator truck can be dispatched 
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to the location to continue operation after the batteries 
have discharged and until utility power returns. By fre-
quent remote tests of each power supply, marginal batter-
ies, blown fuses or circuit malfunctions can be identified 
and corrected prior to a power outage. This capability 
greatly increases the powering reliability of the system, 
results in reduced maintenance visits (lower cost because 
of fewer truck rolls) and provides statistical data on power 
supply and battery performance. 

Status monitoring always has been considered to be of 
high operational cost because two-way plant is typically 
the proposed method. Telephone lines or RF transmitters 
could be installed at each supply location, but this typical-
ly has met with serious concerns for a variety of reasons. 
A new idea under consideration would utilize the forward 
cable plant, plus data accumulators and a few telephone 
return lines (or RF transmitters) in the following scenario: 

1) Data transmitters at each standby location would 
transmit data in the downstream path toward the end of 
the trunk line. Besides power supply "health," the data 
stream would include a unique identifier code for each lo-
cation. Each unit would transmit in even and established 
time intervals to a receiver (data accumulator) located to-
ward or at the end of the trunk line or standby powering 
section. 

2) Since transmission is in the downstream direction, 
each cable system would be able to utilize this method as 
long as several forward frequency choices were available. 
One possibility would be the spectrum located between 
Chs. 4 and 5 or perhaps in the FM band. 

3) A data receiver/accumulator would be located at the 
end of this string of standby power units. It would collect 
data and monitor the output of the unit for unusual activi-
ty. 

4) A transmitter would dial into dispatch or contact the 
cable technical operations in some established fashion, if 
problems at upstream supplies were to occur. 

This approach holds the promise to resolve many of 
the past concerns with status monitoring of supplies in the 
cable plant. Early studies indicate that a fairly large sys-
tem could be monitored with a minimum of accumulator 
areas. One system examined contained a total of 500 
plant miles, and could be monitored with around four or 
five receiver areas in total — with careful location of the 
alarm receivers. 

The task force's recommendation is to implement sta-
tus monitoring for maximum effectiveness of standby 
powering in the hardened trunk topology whenever possi-
ble and practical. Incorporate this with critical front-end 
supplies at the very least. For maximum reliability, imple-
ment at all hardened trunk locations. 

Conclusions 
There are definite areas in plant powering methodology 

that can reduce commercial-related plant outages. 
Cascades of power supplies and associated commercial 
power reliability feeding each supply are key items in sys-
tem reliability. Design philosophies are currently available 
that provide a 50 to 75% reduction of power supply cas-
cades when existing supply cascades or plant architec-
ture necessitates redesign. Hardened trunk is the recom-
mended practice when significant cascade reductions are 

"Hardened trunk is the recom-
mended practice when 
significant cascade reductions 
are necessary." 

necessary. Other techniques considered were the use of 
higher voltages and extended (lowered) load voltages, 
which also provide further extension in reach and an im-
portant increase in supply placement flexibility. The sub-
committee does not recommended them at this time, 
since hardened trunk powering provides most improve-
ments necessary in cascade reduction and can be easily 
implemented compared to the other techniques exam-
ined. 
A better understanding of the local electrical power dis-

tribution grid provides knowledge for the correct place-
ment of supplies when flexibility in placement is possible. 
Working with the local electric utility also provides for a 
better understanding of optimal locations for supply place-
ment, also further creating a good working relationship 
with the utility. This interface provides for information on 
planned maintenance and emergency restoration work 
during outage conditions. 

Finally, standby powering is an established but often 
misunderstood and misapplied technology for keeping un-
reliable but critical commercial powering locations in ser-
vice. Proper supply/battery maintenance is essential. In 
some instances status monitoring provides for absolute 
reliability when supply(ies) cannot be out of service. CT 
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Protection for digital services 
(Continued from page g2) 

data integrity of the network that power be completely un-
interruptible. 

Many cable operators who are active in system plan-
ning for networks that will carry data in the near future 
have recognized the importance of UPS powering for all of 
the critical signal processing equipment from the headend 
to the subscriber. With the right design concept, uninter-
rupted output from a power supply does not require many 
additional components or extra cost. 

Standby power 
supply design 
differences 

In cable TV appli-
cations there are ba-
sically two standby 
power supply design 
approaches — the 
single ferroresonant 
transformer UPS 
and the "two-mod-
ule" standby. 
• The single fer-

roresonant trans-
former concept for 
cable powering was 
introduced over 15 
years ago and is 
available in outside 
plant standby power 
supplies as well as 
UPS for office or 
headend powering. 
The single ferroreso-
nant design features 
two primary inputs 
(AC line and battery 
inverter) and one 
isolated resonant 
secondary winding 
output. The output is 
always connected to 
the transformer and 
is isolated from pri-
mary side transients 
and noise by 60 dB. 
The output voltage is 
regulated in both AC 
voltage, wave shape, frequency and phase during AC and 
standby operation. Input power is routed either to the AC 
input primary from the utility or from the solid-state crystal-
controlled inverter fed by the battery string when operating 
in standby mode. The circulating energy in the resonant 
tank circuit on the output winding provides continued out-
put power during the transfer on the primary side from ei-
ther line or inverter. This energy storage provides the un-
interrupted output in all modes of operation, during trans-
fer in either direction. (See Figure 2.) 
• The two-module approach available from most manu-

facturers uses essentially two power supplies with their 
outputs connected to the contacts of a relay. The wiper of 

and standby modes and is consistent in 

the relay is connected to the cable system and selects 
from the output of one or the other power supply outputs 
depending upon AC or standby operation. In normal line 
operation, a nonstandby ferroresonant transformer power 
supply provides output power to the cable system. When 
AC power browns out or completely blacks out, the invert-
er module waits for the output voltage of the ferroresonant 
power supply to drop below the holding current of the 
transfer relay (or a sensing circuit) before the relay switch-
es the cable system to the output of the inverter module 
output. This results in a significant brownout on the output 
(which can drop end-of-line actives out of operation) prior to a 
significant power output interruption of 35 to 70 ms or more be-

fore the inverter 
starts to power the 
cable system. 

According to the 
amplifier manufac-
turers, a 20 to 25 
ms interruption is 
all that is required 
to drop signal. This 
effect is much worse 
at the end of cas-
cade where the ac-
tives operate at a 
lower average volt-
age and have less 
hold-up time. (See 
Figure 3 on page 
70.) 

The other prob-
lem with this design 
is that the transfer 
from line to standby 
is not synchronized 
in phase. The output 
is switched by a 
relay with variable 
switching time and 
no means to syn-
chronize to the AC 
line prior to retrans-
fer after an outage. 
The inverter fre-
quency is free-run-
ning in many of 
these designs and 
can vary from 45 to 
90 Hz depending on 

temperature, battery voltage and output load. When operating in 
standby, these designs can produce a high harmonic square 
wave output that can cause interference in the subscriber tap. 
This interference unfortunately also interferes with digital signals 
through the tap. The interference caused by the rapid rising and 
falling edges of the square wave output causes a signal blanking 
of up to 200 µs in the tap. 

Office and headend 
Power reliability is not only important in the outside 

plant. In most offices now, computers are an integral part 
in plant design, billing systems, addressability and other 
applications. Even the office telephone system is critical in 
most systems for subscriber pay-per-view (PPV) transac-
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Figure 3: Power output interruption in a two-module standby 
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tions and needs to be protected from power failure. A few 
minute power interruption during PPV peak ordering time 
can easily result in enough revenue loss to pay for a UPS 
several times over. 

In the headend, new digital equipment is being installed 
in many systems from commercial insertion equipment to 
microprocessor-controlled modulators, receivers and digi-
tal music systems. Many of the computer-controlled de-
vices will not reset after a power interruption and may re-
quire manual reprogramming in order to restore correct 
operation. This clearly can be a problem in remote head-
end locations where it can take a significant amount of 
time to get someone on site to correct the problem. Even 
installations with standby generators are not immune from 
problems. It can take up to 50 seconds for an automatic 

standby generator to start and come up 
to stable voltage and frequency before 
transfer of the load to generator. This is 
assuming that the generator starts up 
properly the first time; many generators 
will retry several times if they are hav-
tng difficulty starting. This situation can 
occur often during cold weather in out-
door installations that can increase 
starting difficulties. Even if the genera-
tor starts up properly within 40 seconds 
or so, most computer-based equipment 
has long since shut down. Interruptions 
of 8 ms or less can drop out most com-
puters. Many of the newer installations 

are being designed with power reliability in mind. One ap-
proach to powering in the headend is the use of both inter-
ruptible and uninterruptible branch circuits for equipment 
power. (See Figure 4.) 

The interruptible circuit is powered by the standby gen-
erator and usually consists of the devices that can with-
stand a momentary interruption in power with no ill effect 
upon operational reliability. An example of devices on this 
circuit include: 

• Most lighting 
• Air conditioners 
• Circulating fans 
• Noncomputer-based equipment 

Figure 4: Office and headend protection 
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The uninterruptible circuit is 
powered by a UPS that also is 
powered by the standby genera-
tor. When a power outage oc-
curs, the UPS continues to pro-
vide output during the start-up 
delay of the generator. Even if 
the generator took several at-
tempts to start up (or did not 
start at all) most UPS systems 
can provide continued output up 
to 30 minutes or longer. After 
the generator starts, the UPS is 
powered by generator and trans-
fers out of standby mode and 
immediately starts recharging its 
battery bank. The UPS provides 
another significant function while 
operating from the generator — 
voltage regulation and filtering. 

Most smaller generators 
are not very stable in terms of 
frequency or voltage regula-
tion. When heavy electrical 
loads are suddenly placed on 
the generator such as an air 
conditioner, motor or lighting, 
the voltage and frequency can 
sag for many cycles until the 
generator speed governor and 
voltage regulator circuit com-
pensate for the load change. 
The same is true when heavy 
loads are removed from the 
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generator output, except in this condition frequency can in-
crease and voltage can overshoot or spike until the gover-
nor can compensate. During generator operation, the UPS 
can filter all of the damaging voltage spikes and fluctua-
tions from the generator output and provide clean power to 
the sensitive computer equipment. Devices on the uninter-
ruptible circuit could include: 

• Satellite receivers 
• Modulators 
• VTRs 
• Ad insertion equipment 
• Computer controllers 
• Microprocessor-based equipment 
• Telephone system 
• Emergency lighting 

By implementing a dual-circuit power system in the 
headend, the UPS need only be large enough in capacity 
to provide power to the devices connected to the uninter-
ruptible circuit. This saves both cost and physical size with 
no sacrifice in reliability of the critical equipment. By coor-
dinating this approach with the electrical contractor during 
the building design phase, maximum flexibility in installa-
tion of equipment racks powered by each circuit can be 
achieved. A simple checklist of all of the intended equip-
ment, which circuit is desired and load requirements is all 
that is required to design the system and size the UPS 
and generator. 

It is important to pay close attention to electrical 
grounding details to ensure that both the interruptible and 

"For reliable implementation 
of digital services throughout 
the network from the office 
to the headend to the 
subscriber, (uninterruptible 
power supply) powering is 
required." 

uninterruptible circuits share the same "single point" ground 
location to eliminate potentially damaging ground loops. 
Your electrical design contractor can assist in this area. 

Conclusion 
Unlike in the two-module standby design, the single fer-

roresonant UPS provides consistent voltage, frequency, 
low harmonic wave shape and phase during all modes of 
operation with no interruption in output power during trans-
fer. With the ever increasing emphasis on powering reliabil-
ity for outside plant cable networks, a "cable UPS" provides 
the complete solution. UPS systems are being implement-
ed in the office for protection of the phone system (PPV), 
for the billing system computers, in the headend, at the 
fiber-optic hub sites and for powering of traditional ampli-
fiers and other actives in distribution. For reliable imple-
mentation of digital services throughout the network from 
the office to the headend to the subscriber, UPS powering 
is required. CT 
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WELCOME TO THE SHOW! 
Well, actually, we 
can't welcome 
you to the show, 
since SCTE's 
smash "1993 
Conference on 

Emerging 
Technologies" 

occurred Jan. 6-7 
in New Orleans! 

If you were there, 
you know that 
over 700 cable 
TV industry lead-
ers were on hand 
to witness fasci-
nating presenta-
tions on the cut-
ting edge tech-

nologies affecting 
our industry today 
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and in the future! 
But even if you 

weren't there, you 
don't have to miss 
the show! For a 
limited time, the 
Society of Cable 

Television 
Engineers is offer-
ing the Emerging 
Technologies 1993 

Proceedings 
Manual, a deluxe 

publication contain-
ing each of the 
groundbreaking 
technical papers 
presented at the 

conference, for the 
special show price 
of only $25 each! 
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Installation of drop systems in the 
era of full-service communications 
This article introduces digital compres-
sion signal concepts and how installa-
tion can affect performance. It also pre-
sents recommendations for improved 
standardization, training and quality 
control. 

By Brian Bauer 
Applications Engineering Manager, Raychem Corp. 

And Bruce liabeck 
Product Manager, Antec Communications Services 

Adrop is a drop is a drop. Maybe 
this was true once upon a time, 
but certainly not with today's 

advancing technological needs. We 
should no longer think of providing only 
cable TV service through the drop 
coax. Instead, we should think of it as 
a full-service drop network or system. 

That is, a drop must be a reliable 
gateway for not only standard CATV, 
but also for digital video and audio ser-
vices, interactive services and possibly 
telephone services. However, if we 
hope to provide a drop network capa-
ble of 1 GHz bandwidth and digital and 
interactive services, we must improve 
upon our traditional installation prac-
tices. 

Past practices led to a high percent-
age of drop-related service calls. Fig-
ure 1 shows the results of a three-sys-
tem study where approximately 80% of 
service calls were drop-related (shad-
ed area). Without improvements in 
these practices, the rate is bound to in-
crease with greater and more varied 
technological demands.' 

Due to the nature of the digital sig-
nal, drops that provide satisfactory 
NTSC signals today will in many ways 
be insufficient for signal quality in the 
future. To assure signal quality and 
avoid the revisit of many drops when it 
comes time for the upgrade to com-
pression, it is important to have an un-
derstanding of the implications of digi-
tal compression. 

Digital compression 
• Future signals. The future spec-

trum of CATV will likely consist of both 
analog and digital signals. In order to 
compact multiple programs into the 6 
MHz channel, the signal must be com-
pressed through the use of redundancy 
schemes and digitally modulated in 
order to get the highest possible trans-
mission rate. 

The two modulation schemes most 
commonly discussed — 16 and 64 
QAM (quadrature amplitude modula-
tion) — rely on multiple discrete phase 
angles and amplitude levels. Due to 
the reliance on discrete levels, the de-
coding of the signal is quite robust to 
signal disturbances that do not exceed 
manufacturer-recommended signal-to-
noise ratios. However, when the signal 

is disturbed, undesirable results could 
occur, such as freeze frame, blanking 
and muting. Higher QAM levels may 
provide higher compression, but the 
sensitivity to impairments will be in-
creased. 
• Signal impairments. Several po-

tential types of noise may dangerously 
affect the digital bit streams that are to 
be deployed. The degree to which the 
signal can withstand impairments de-
pends upon the use of error correction 
techniques at both the headend and at 
the terminal device. 

If correction equipment is utilized, 
many of the predictable noises, such 
as microreflections, may be filtered out. 
However, shocks to the system, or 
"burst noise," will result in temporary 
picture failure. Therefore, more impor-
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tant than minimizing the steady-state 
problems, it is critical to minimize burst 
noise. 

Several sources of burst noise exist, 
including impulse noise, ingress and 
certain microreflection characteristics. 
Intermittents also can cause undesir-
able results. Each of these impair-
ments can be minimized through care 
in installation practices and component 
selection. 

Avoiding impairment influences 
• Installation practices. Each of the 

impairments mentioned has key instal-
lation causes or preventative solutions. 
The first, impulse noise, is caused by 
electrical surges, electrostatic dis-
charge and electrical arcing. Signals 
from these sources couple electromag-
netically into the feeder system.2 

To minimize impulse noise, the drop 
should be well-bonded according to 
Society of Cable Television Engineers, 
National Electric Code (NEC) and local 
utility company recommendations for 
grounding. Because most impulse 
noise is at low frequencies, the installa-
tion of a lowpass filter or AC isolator 
may further reduce the chances for dis-
ruption. 

Higher frequency impulse noise can 
be minimized through maintaining high 
shielding standards. Shielding effec-
tiveness of the drop system will not 
only reduce higher frequency impulse 
noise effects, but it also may minimize 
the effect of off-air ingress, which can 
do substantial damage to the digital in-
formation stream. Potential sources of 
strong ingress are FM band radio sig-
nals, two-way radio, pagers and cellu-
lar telephones. "Bursts" from these 
sources can be reduced by taking a 
few important precautions. 

First, only well-shielded passives, 
connectors and cable should be used. 
Second, and probably most important, 
all connectors must be tightened to 
comply with the manufacturer's recom-
mendation. Figure 2 shows that a large 
decrease in shielding effectiveness re-
sults when a standard swivel connector 
is not properly tightened. The degrada-
tion of shielding is substantial through-
out the 1 GHz spectrum and can be as 
high as 30 dB. This occurs because 
the outer conductor components within 
the connector get separated, causing 
an "antenna effect." The ideal connec-
tor might be one that cannot be put on 
wrong and cannot easily come loose. 

Dog chews and corrosion also can 
significantly reduce the shielding effec-

tiveness of the cable. Loosely hanging 
cable that may be accessible to dogs 
or machinery should be attached or 
eliminated. Flooded cable and sealed 
interfaces should be used in areas 
where any cable damage could lead to 
moisture ingress (e.g., where cable is 
buried or susceptible to immersion). 

Proper torque of well-designed, me-
chanically stable connectors will as-
sure that intermittents do not occur in 
the system. Intermittents can cause 
signal drop outs, which result in an in-
tolerably long pause in proper signal 
quality. 

Microreflections, depending upon 
the level of error correction and phase 
of the reflected signal, can add or sub-
tract to the bits in stream. If they occur 
at high enough levels, signal break-
down results. Causes come from any 
point in the drop where impedance is 

disrupted, causing return loss prob-
lems. 
When installing cable, reflections 

can be reduced by taking special care 
to avoid changing the impedance of 
the cable. Take care not to kink the 
cable to less than a 2.5-inch bend ra-
dius. (See Figure 3.) When using 
cable-mounting hardware, care should 
be taken not to puncture the jacket or 
deform the outer conductor. Puncturing 
the jacket may induce corrosion and/or 
short the center conductor. Deforming 
the outer conductor may cause reflec-
tion-inducing impedance changes. 
• Component selection. When it 

comes to passive devices, a great deal 
of improvement can come from choos-
ing new devices that will improve upon 
return loss. Most F-81s (barrel splices) 
used in ground blocks, wall plates and 
splices, have undesirable return loss 

Figure 3: Guidelines for cable routing 

Inside corner 

Change direction 
Radius = 10 times OD (outside diameter) of cable 

Source: Integrated Drop System Training Manual 
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characteristics. If compression schemes 
are indeed affected by moderate reflec-
tions, replacing these F-81s may be 
worthy of consideration. The splitter is 
another product that often has poor re-
turn loss. 

Another important criteria for assur-
ing clean digital signal delivery is that 
consumer devices, such as stereos 
and TV sets, be isolated from reflec-
tions that may originate from adjacent 
devices. If proper port-to-port isolation 
is not achieved at splitter outputs, 
"channel surfing" by an adjacent TV set 
may disturb the incident digital signal 
with reflected signals. 

Most drop components in use today 
were designed to operate under 600 
MHz. Future networks will likely oper-
ate to 1 GHz. Thus components (e.g., 
cable, connectors, passives) should be 
designed to operate to this level. Final-
ly, hardware should be chosen (e.g., 
clips, clamps and wraps) so as to not 
affect the impedance of the cable. 

The quality of the signal delivered to 
the drop and the actual installed drop 
conditions will determine the level at 
which components should perform. 
Cable Television Laboratories is cur-
rently exploring the performance levels 
of various drop components and as 
well as the use of digital transmission 
and encoding on real drops. This infor-
mation will go a long way in setting ap-
propriate goals. As more is learned 
about practical digital signal deploy-
ment, appropriate installation practices 
and components should be standard-
ized and incorporated into formal train-
ing and quality control programs. 

Implementation of 
improved installation practices 
• Standardization. Much of the cable 

industry realizes the need for standard-
ization and is addressing this through 
SCTE engineering subcommittees, 
such as the Interface Practices, In-
Home Cabling and the CATV Design 
and Construction subcommittees. Each 
of these subcommittees is comprised of 
operators, manufacturers, contractors 
and suppliers, and is establishing rec-
ommended standards in many areas 
that affect the cable drop system. 

When it comes to standardizing the 
drop, we should learn from the experi-
ence of the telephone industry. For ex-
ample, when walking from house to 
house in a small suburb of San Diego, 
one can see standardization in the in-
stallation technique and in the quality 
of the telephone products. One can 

"With the advent of 
high bandwidth digi-
tal compression, it is 
clear that installation 
and component se-
lection will need in-
creased attention." 

then go city to city, state to state, from 
California to Maine and see consistent 
standardization of both product and in-
stallation techniques. In the CATV in-
dustry, one typically can go from house 
to house in the same city and find mini-
mal consistency. 

As telephone technology evolved 
over the years, it has not been neces-
sary to replace the basic copper wire 
drop due to corrosion or to accommo-
date change. These drops are essen-
tially permanent. As a result, truck rolls 
and component usage are kept to a 
minimum. Higher standards in corro-
sion protection and switching tech-
niques will reduce the chance for poor 
connections and help move the CATV 
industry toward more permanent 
drops. 
• Training. Analyzing the installation 

techniques and components to be 
used in a system is just the first step in 
qualifying a new drop network. Imple-
menting and enforcing a quality train-
ing program is essential. There is ab-
solutely no substitute for good training. 
All systems have some form of train-
ing, but typically drop installations are 
learned on-the-job (OTJ). Measures 
should be taken to assure that the OTJ 
training is in line with proper practices. 
This may not always be easy, since 
many installers feel they are already 
"experts." 

Many systems have good installa-
tion manuals and promote courses 
through the National Cable Television 
Institute and SCTE. Often internal in-
stallation training courses exist and this 
should be commended. For those sys-
tems without such courses, now is a 
great time for implementing an internal 
training course. 

The program should include both 
classroom and hands-on training on 
the proper way to install each of the 
drop components. Each person should 
be certified not only for product instal-
lation, but also installation techniques 
(i.e., routing, drop loops, radius bends, 
equipment placement, bonding). Be-
fore certification takes place, each in-

staller should sign off that he or she 
understands and agrees with the pro-
gram. After initial certification, addition-
al training should occur regularly to en-
sure continued compliance with proper 
techniques. 
• Quality control (QC). Installers are 

responsible for the capillaries of the 
CATV bloodstream. They need good 
quality training. They are who the cus-
tomer perceives the cable company to 
be. Appearance, attitude, performance 
and craftsmanship are all part of this 
professional job description. An in-
staller is an essential part of the cable 
system and needs to be trained, re-
spected and acknowledged for his or 
her performance. 
A disciplined quality control program 

should be mandated. Without an ex-
plicit QC program, people will take 
short cuts; not because they are bad 
installers, but because that is human 
nature. Installers should be held ac-
countable for their work and monitoring 
systems should be implemented. Prob-
lems identified should be addressed 
with some type of disciplinary action. 
Individuals should be expected to cor-
rect problems on their own time, if 
need be. 
A QC program needs to be under-

stood and approved by all managers 
and involve all in-house employees 
and outside contractors. Do not expect 
less of contractors than your own peo-
ple or visa versa. 

Summary 
With the advent of high bandwidth 

digital compression, it is clear that in-
stallation and component selection will 
need increased attention. To assure 
appropriate practices are implemented, 
standardization, training and quality 
control measures need to be enacted. 
Times and technology are changing 
and now is the time to act and get in-
volved with your drop system. BTB 
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Taking the drop to new heights 
By Barry Smith 
Connector Specialist, Times Fiber Communications 

Today's drop systems are already 
J. being pushed to their limits with in-
creased bandwidth, multiple outlets and 
components, giant screen TV sets, cu-
mulative leakage index (CLI) require-
ments and demanding customers. Dis-
tribution of digital signals poses a great 
challenge and will force us to take the 
drop to a higher level of quality and reli-
ability. 

The drop system is a critical and in-
tegral part of the cable plant. The drop 
represents the greatest amount of 
cable, connectors, labor, maintenance 
and service calls in the entire cable 
system. Over the past five or six years, 
a great deal of research and product 
development has been done to improve 
the drop system. The following will ad-
dress some basic characteristics of 
building a reliable, professional drop 
system. 

Mechanically/electrically sound 
Like anything, a quality drop begins 

with quality parts. You must make sure 
that each of the components of the sys-
tem are compatible — connectors must 
match the cable, the prep and installa-
tion tools must match the connectors, 
and the manufacturer's instructions 
must be followed. The choices you 
make today will impact system perfor-
mance and maintenance for years to 
come. 

Connectors and drop components 

are becoming more sophisticated and 
specialized, and many components are 
not necessarily compatible among 
manufacturers. Installation and service 
personnel must have a thorough under-
standing of product usage and be kept 
up to date on new products, policies 
and procedures. 

The cable 
Building a drop system starts with 

selecting the drop cable. Choose a 
cable with low attenuation and high 
shielding. Most operators have already 
switched to 6 Series drop cables for 
lower attenuation. The Society of Cable 
Television Engineers Interface Prac-
tices Subcommittee recommends a 
minimum of 59% braid coverage for 
shielding requirements. (Tri- or quad-
shield may be required in areas with 
very high strength off-air signals.) 

For any length of aerial drop, mes-
sengered cable should be used. Drop 
grips that hold the cable itself should be 
avoided — most are harmful to the 
cable even under minimal loading. Ter-
mination of the messenger is simple: 

"On the high-speed 
freeway of today's 
fiber-optic/digital sys-
tems, don't deliver 
your service through 
a drop that's a dirt 
road." 

two wraps around the hook, at least 
three wraps around the messenger it-
self, then a few wraps around the cable 
and messenger to keep them from sep-
arating; or a messenger drop grip may 
be used. 

For underground drops, a flooding 
compound that will flow and heal minor 
jacket nicks must be used. While no 
cable is shovel- or trencher-resistant, 
buried drops must at least be deep 
enough to avoid being cut by lawn 
mowers and aerators. Underground 
flooded cables must not be confused 
with the newer aerial and indoor flood-
ed cables, which will not flow and are 
not intended to be buried. 

The connectors 
Once the cable is selected, connec-

tors must be selected that match the 
braid coverage of the cable. Many con-
nectors are size-sensitive, requiring dif-
ferent connectors for quad and single 
braid constructions. Most manufactur-
ers also have "one size fits all" type 
connectors that work equally well on 
quad, tri and single braids. 

Not only must the connectors match 
the cable, but consideration must be 
given to the end use of the connector. 
Outdoors, all connectors must be 
sealed. The seal can be made either by 
external means (such as shrink tubing, 
spark plug boots and grease or other 
encapsulants) or by using one of the 
newer integrally sealed F-connectors. 
Whatever sealing method you choose, 
the sealing mechanisms must be prop-

Dear Hands-on Decision Makers 
Quite simply, our screws go where others fear to thread. 

Like high density and hard aggregate concrete, for which 
masonry anchors were previously unsuitable. 

That's because SAN-TAP screws have a case-hardened 
case design that cuts into all types of masonry. More 
threads per inch creates exceptional pull-out values with 
less embedment. Serration under the heads provides 
enhanced vibration resistance, while a springy core keeps 
them from snapping during installation. 

Try SAN-TAP #8 Concrete Screws. Very ideal for SDU's, 
clips and many other installations. 

1-800-44-SANKO.,..1-800-772-FAXX 

OSANKO FASTEM USA, INC. 
National Headquarters 8230 Industry Ave • Pico Rivera • CA 90660 

Reader Service Number 49 

78 FEBRUARY 1993 COMMUNICATIONS TECHNOLOGY/BACK TO BASICS 



You can't afford to miss 

Brasil Link 93 
March 24-261 1993 

Key facts about Brasil Link '93 
Conference site: Suburban Sao Paulo, Brasil 
Exhibit space still available 
Pre-registration is now being accepted 
Sponsored by International Cable magazine 
Support from: Comunicaciones, TELAVIVA, and Revista Nacional de Telematica 

Workshops available 
*Strand Mapping/System Design 

Splicing/Cable Handling 
Construction/Activation 

VAR I G 
2it 4L 

Panels 
*Pay Television Finance 
*Programming 
*Pay Television Operations 
*Government Policy & Regulation 
*Global Developments in Pay Television 
*Satellite Capacity 
*New Technologies 
*Pay Television Marketing 

.WIN-SUISSE 

Contact locations below for detailed information on exhibit booth space, 
registration and accommodations: 

Joseph Urich 
1861 North Federal Highway, Suite 177 
Hollywood, Florida 33020 USA 
Phone: (305) 929-6637 
Fax: (305) 929-2910 

John Shackelford/Jonathan Baker 
Global Communications Concepts 
(Brasil) 
Phone: 55 11 280 6793 
Fax: 55 11 881 7162 

Bill Parker 
International Cable Magazine 
50 South Steele Street 
Denver, Colorado 80209 USA 
Phone: (303) 355-2101 
Fax: (303) 355-2144 



AD INDEX 
It's so simple! To obtain additional information from any of the display advertisers appearing in this issue of 

Communications Technology, please use one of the Reader Service Cards on the facing page (pass the 
others along). The ad index below has been expanded to include not only the page number of each advertiser, but 

also each corresponding reader service number to be circled on the Reader Service Card. 

Reader Service # Page # Reader Service # Page # 

Ad Systems 51  81 NCA Microelectronics 44 29 

Alpha Technologies  21  21 Porta Systems 37 45 

Antec Corporation  5,61  5,104 Power Guard 7 7 

Antenna Technology 48 77 Pyramid Connectors 32 40 

Antennas for Communications...56  93 Quality RF Services 38 47 

AVCOM 36 44 Ripley  8  8 

Ben Hughes/Cable Prep 54 92 Riser-Bond Instruments 26 34 

Best Power Technology 17 25 RL Drake 15  19 

Blonder-Tongue 25 33 RMS Electronics 46  69 

Budco 9 8 Sadelco  43 54 

Cable Constructors 18  93 Sanko Fastem 49 78 

Cable Link  19  26 Sawtre Electronics 34  42 

Cable Resources 47 71 Scientific-Atlanta 16  23 

Cable Security 6  6 SCTE 1  72 

CableTek Wiring Products....59  102 Sencore 2 2 

Cadco 27 35 Superior Electronics  60  103 

CaLan 13  12,13 Tektronix 42  52,53 

C-COR Electronics 22  30 Telecrafter Products 4 4 

Coast CATV Supply 39  48 Times Fiber  28 37 

ComSonics 33  41 Trilithic  31  39 

Contec International  35  43 Trilogy 3  3 

DH Satellite  45 67 Triple Crown 53 91 

DX Communications 12 11 TTC 50 27 

Jerrold Communications 9  10 Tulsat 40,41  49,51 

KES 29 38 US Electronics 14  15 

M&B Manufacturing 30  38 Voltage Control Systems 58 95 

Microwave Filter 24  32 VVavetek 23  31 

Monroe Electronics 52  85 

80 FEBRUARY 1993 COMMUNICATIONS TECHNOLOGY 



erly installed and assembled with care. 
For example, if you use the Raychem 
EZ-F, the proper sealing sleeve must 
be installed to protect the threads. If 
you use boots, there must be grease in 
them (without grease, moisture will be 
trapped around the connector and cor-
rosion will be accelerated). Even the 
slightest amount of moisture will cor-
rode the small delicate braid wires. 
(See "CT's Lab Report" in the April 
1991 issue of Communications Tech-
nology for more detail on corrosion and 
F-connector performance.) 

Indoor connectors present a differ-
ent challenge. The problem is not cor-
rosion, but loose connectors or broken 
ports. Here too, there are a number of 
new products available that address 
connector problems inside the home. 
Some use a push-on concept, while 
others use a wing or knurled coupling 
nut. Both concepts are intended to be 
more consumer-friendly and to reduce 
problems associated with loose or 
overtightened connectors. With the 
number of connectors inside the home 
increasing annually, these new connec-
tors deserve serious consideration. 

All connectors must be tightened. 
Outdoors, 20 to 40 in/lbs is usually suf-
ficient; indoors, especially on consumer 
equipment, 20 in/lbs is too much — 
connectors must be snug but not over-
tight. 

The tools 
Next, the cable preparation tools 

must match the connectors. Older, con-

ventional crimp type connectors require 
3/8-inch of braid folded back. Most of 
the newer "one size fits all" type con-
nectors (and others) require 1/4-inch of 
braid folded back, while other connec-
tors require only 1/8-inch of braid. 
Preparation tools are available for each 
of these preps, but connector perfor-
mance may be compromised if the 
wrong prep or prep tool is used. 

Crimp tools also must match the 
connectors. Many crimp tools look 
alike, with only 0.025- to 0.050-inch dif-
ference in the crimp size (most without 
the sizes identified). The newer "one 
size fits all" connectors, used with a 
single cavity crimp tool, can eliminate 
much confusion. Crimp tools are not 
hammers or pliers, they are precision 
instruments that should be checked 
regularly for calibration and can be eas-
ily adjusted or rebuilt. 

Installation 
Routing and installation of the cable 

also is critical to the life and perfor-
mance of the drop system — as well as 
being a reflection of the professional-
ism of the installer. Routing should be 
kept short and the cable should be hid-
den where possible, while following 
your company's installation procedures. 
Remember to treat each installation as 
if it were your own home. 

In attaching the cable you should 
use clips, no staples. If you use plastic 
clips, make sure they are UV- and 
ozone-stable so they will not deterio-
rate with time. If metal clips are used, 

try to find ones that will not rust and 
stain the side of the house. And, as al-
ways, avoid bending the drop cable too 
tight as this may damage it and reduce 
the shielding performance or electrical 
integrity of the drop. 

Each outlet should be a "home run," 
being one continuous wire from the 
bonding point to the outlet inside the 
home. There should not be any splices 
or splitters in areas that may be difficult 
to access in the future. 

Disconnects 
Disconnects also are an area of con-

cern. A disconnected drop should not 
be left exposed to the environment — 
corrosion takes place whether the drop 
is active or not. If security terminators 
are used, the drop should be "parked" 
on the terminator and all environmental 
seals reassembled as though the drop 
were active. If the drop is not "parked," 
the connector/cable should be covered 
or plugged to protect it from moisture. 
This may take an extra minute, but it 
will save replacing the drop when re-
connected. 

Do it today 
If we are to be the entertainment/in-

formation providers of the future, we 
must build reliable trouble-free drops 
today. Fiber is not magic and it will not 
make up for a poorly built drop system. 
On the high-speed freeway of today's 
fiber-optic/digital systems, don't deliver 
your service through a drop that's a dirt 
road. BTB 

.•••••‘•..."• 
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CABLELABS' REPORT  

Dynamic bandwidth allocation 
By the Staff of Cable 
Television Laboratories Inc. 

I nteractivity plus extension of fiber to 
nodes serving 200-home neighbor-

hoods — two existing trends in cable 
architecture — will make possible a 
major transformation: dynamic alloca-
tion of bandwidth in the coaxial plant. 

Says Stephen Dukes, CableLabs' 
vice president for advanced network 
development: "Imagine bandwidth at 
the touch of an application, with an in-
terface to the network that is dynami-
cally configured for the duration of the 
transaction and reconfigured to the net-
work's original state at the completion 
of that transaction." 

Such a dynamic-allocation plan 
would not affect the industry's basic 
plan of "overlaying" digital signals at 
higher frequencies on the coaxial drop 

from the fiber hub to the home, with 
analog channels in fixed spectrum po-
sitions. Further, some digital applica-
tions like digitized pay-per-view (PPV) 
movies, ad insertion and electronic pro-
gram guides, might well occupy fixed 
spectrum locations, Dukes said. 

What's different is that many other 
digital applications, especially those 
that demand large, two-way pipelines 
(multimedia and personal communica-
tions services — PCS), would travel 
over spectrum allocated as needed on 
a per-session basis. Multimedia in its 
various forms — including cable-com-
muting, education and training, and in-
formation delivery to professionals — is 
"the biggest bandwidth hog," said 
Dukes. For example, a cable-com-
muter accessing a remote workstation 
might need to set up a 10 Mbps data 
link for the duration of the transaction. 

The emerging Moving Pictures Experts 
Group (MPEG-2) standard, which is 
expected to prevail in the multimedia 
field, calls for data rates of up to 10 
Mbps near-term, and possibly higher 
rates in the future, Dukes said. 

The notion of "transaction-oriented" 
allocation of bandwidth "may be viewed 
as a bit controversial at a time when 
everybody still has the fixed way of al-
locating spectrum in mind," Dukes con-
ceded. 

How is it possible? 
CableLabs researchers have been 

working for about a year to prove that 
as fiber is extended down to nodes 
serving about 200 homes, the remain-
ing short coax drop can function as a 
"passive coaxial network" — i.e., one 
that contains no active electronic com-
ponents such as amplifiers or line ex-
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tenders. However, the dynamic alloca-
tion of bandwidth also will work in sys-
tems that have active components in 
the coaxial tree/branch infrastructure. 

These components, when present, 
necessarily dictate a fixed allocation of 
upstream and downstream traffic. But, 
if the signals are amplified at the point 
of optical/electrical conversion at the 
fiber node, and reamplified by a low 
noise amplifier (LNA) in the home, "you 
eliminate the active components that 
have confined you," Dukes said. 

"Right now we are pursuing an itera-
tive process with a computer-aided de-
sign (CAD) system, essentially 'back-
solving' to see what equipment up-
grades would be required of manufac-
turers to support such a passive envi-
ronment," he explained. Although the 
initial implementation of such an LNA 
"is intended to be fairly simple," Dukes 
said, in the longer term it "would be-
come more than just an amplifier, and 
would probably get a new name, i.e., 
the network interface unit (NIU)." Serv-
ing as "the line of demarcation between 
the network and the home," it would 
manage this process of dynamic spec-
trum allocation, as well as probably 
carrying out compression/decompres-
sion and encryption/de-encryption 
functions, Dukes said. 

Spectrum allocation "would be man-
aged on a contention basis," he said. 
"The tree-and-branch architecture pre-
sent in what's commonly called a 'dis-
tributed star-bus' architecture is really a 
series of buses that are intersecting 
with each other," he continued. "The 
drop is essentially a LAN connection to 
the bus outside the home. From that 
point on, there is a series of buses that 
are contending with each other until 
you get to the fiber node or hub." 

How to manage 
this contention? 

Dukes' CableLabs group has been 
studying existing protocols, focusing on 
IEEE 802.6, which was developed for 
wide area networking, and DO-RAP 
(distributed queuing-random access 
protocol), a variant specifically devel-
oped for the cable environment. 
DO-RAP supports variable data 

rates, which Dukes believes must be 
supported in a compressed-digital envi-
ronment. CableLabs' current proposal 
to the MPEG Working Group calls for 
compressed NTSC transmission over 
cable at a fixed data rate. But Cable-
Labs is also defining two "data stream 
protocols" intended to support diverse 

types of digital traffic, one 
for a fixed-rate 19.2 kbps 
channel and the second an 
MPEG-2-compatible proto-
col supporting variable 
rates up to 10 Mbps — and 
eventually higher. 

The dynamic allocation 
could utilize statistical mul-
tiplexing techniques, Dukes 
noted, such as the asynchronous 
transfer mode (ATM). Pointing out that 
at least two major cable MSOs are 
studying use of ATM, Dukes said it is 
no longer a "telco-only" standard, but 
rather one that is evolving with comput-
er industry and cable industry input as 
well. 

Two approaches to 
coax spectrum allocation 

Upstream 
Analog 
Digital 

550 MHz system 
5-30 MHz 
50-300 MHz 
300-550 MHz 

Source: CableLabs 

1 GHz system 
5-30 MHz 
50-550 MHz 
550 MHz-1 GHz 

Debate over spectrum 
The amount of spectrum that is 

needed in the coaxial drop remains a 
major issue among MS0s, said Dukes, 
with some planning for 1 GHz up-
grades but others thinking that 550 
MHz or less will be sufficient. Channel 
allocation under these two upgrade op-
tions is shown in the accompanying 
table. 

Look at a 550 MHz system carrying 
5-30 MHz upstream traffic and analog 
channels in the 50-300 MHz portion, 
Dukes said. "The thinking of some 
companies is, `If we can do 10:1 com-
pression per 6 MHz channel, we can 
get 400 channels in that 40-channel 
piece of spectrum (300-550 MHz)." 

Dukes said a minority of operators 
are considering midsplit channel-allo-
cation alternatives. These open up 
more upstream bandwidth than the 
usual subsplit approach, which blocks 
out only 5-30 MHz for upstream, but at 
the sacrifice of bandwidth (108-174 
MHz ) that is usually prime space for 
downstream analog channels, he 
noted. The spectrum for a typical mid-
split system is 5-108 MHz dedicated to 
return path, and 174 MHz on up. The 
highsplit system is 5-174 MHz with 234 
MHz and up. 

"Once you've made 
this leap to an envi-
ronment of more dy-
namic bandwidth al-
location, you open 
the door to managing 
spectrum in a much 
different fashion." 

The digital spectrum may well be 
partly fixed and partly nonfixed, Dukes 
said. Services like multichannel PPV 
and multimedia may have dedicated 
spectrum. This, said Dukes, "is an im-
portant issue, one that the industry 
needs to get to early on before too 
many allocations become fixed." 

"Once access is granted, a dedicat-
ed link is established for the duration of 
the transaction," he explained. "Upon 
completion, the frequency returns to 
the available pool for new requests. 
The subscriber then goes back to look-
ing at what they originally would get in 
their standard tier of product." Other 
approaches may be utilized that in-
clude time division multiple access 
(TDMA) and carrier sense multiple ac-
cess (CSMA). 

Control and synchronization of all 
this traffic wouldn't require much spec-
trum, but it would require a return path, 
and hence interactivity, Dukes pointed 
out. Fortunately for those designing 
these systems, utilization of the band-
width-hogging applications will be very 
low initially, migrating slowly toward 
more usage over time. 

"However," Dukes said, "we may 
find that the holding times of these 
kinds of transactions far exceed the 
normal 2-1/2 minutes of a voice call. 
They may be 30-minute, 40-minute, 
one-hour or even two-hour transac-
tions, which will have significant ramifi-
cations in terms of how you allocate 
bandwidth. Any contention means sub-
scribers are waiting to access the net-
work. The question is: How long will 
people be willing to wait before they 
don't want to use the service?" 

On the fiber plant, "we may have 
separate fibers dedicated to digital and 
analog transmission, all within the 
same sheath, with the digital overlay 
occurring at the fiber node," he said. 
The entire network, he added, will be 
"self-healing," meaning capable of de-
tecting failures and shifting traffic onto 
backup capacity in a way that is trans-
parent to the user. This feature will be 

(Continued on page 85) 
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BLONDER'S VIEW 

Standards should be humanized 
By Isaac S. Blonder 
President, Blonder Broadcasting Corp. 

Standards are a fabric of civilization. 
Nothing of consequence exists 

without following the guidelines set by 
custom or edict. The average citizen 
usually is not aware of the documents 
that dictate his lifestyle, but they are 
delineated in written form in enormous 
quantities and are presided over by bu-
reaucrats engaged in busy study who 
add still more standards to the pile. 

Since the quality of life and the pros-
perity of an individual country's inhabi-
tants are heavily dependent upon the 
attention and intelligence lavished 
upon standards, its officials devote 
much time and funds to keep them cur-
rent. However, the progress in science 
seems now to have run far ahead of 
the human abilities to appreciate the 
significant improvements in sight and 
sound originations. Additionally, the 
price to be paid by the public for the 
enhanced standards is ignored by the 
scientists, who usually reply to my 
questions on the cost/benefit ratio with 
the off-hand answer, that it is not their 
problem. Or, the other brush-off of the 
cost issue is, that time and clever man-
ufacturers will lower the price to an ac-
ceptable level. 

What is inferred by the tale 
"Standards should be humanized" is 
that there should be two standards for-
malized: one that equals the capacity 
of the average human being to utilize 
the level of information in the proposed 
delivery system, and secondly a stan-
dard, ever being upgraded, geared to 
the state of the art. I suggest that the 
actual system in use, at the discretion 
of the operator, be set at the financial 
goals essential to a profitable system, 
not necessarily at the highest technical 
level. 

Since my interest lies in the field of 
electronics, and particularly in broad-
cast and cable TV, my comments will 
be confined to those areas. 

Broadcast TV 
The resolution of the human eye is 
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about the same as the quality of an 
NTSC picture on a 20-inch TV set at 
the usual viewing distance of 8 feet. 
The proposed high definition TV 
(HDTV) systems with a four times in-
crease in resolution (H+V), can have 
no beneficial effect for the average 
viewer, but the onslaught to the pock-
etbook could prevent HDTV from en-
tering the home. HDTV should be 
standardized and continuously im-
proved, since the real target is not the 
home viewer, but the professional 
theater and industrial markets. 

In my 40 years as a manufacturer 
of antennas and home amplifiers, no 
complaints have ever come our way 
regarding the basic defects inherent 
in NTSC. Cross color, interlace arti-
facts, hum and resolution were never 
mentioned. Excessive noise, echoes 
and intrusion by adjacent or concur-
rent signals were the only problems 
that reached our applications engi-
neering department. VHS tape with a 
performance one-third reduced from 
NTSC, exists happily in 70% of the 
American homes, and I have not per-
sonally encountered one complaint 
about the picture quality therefrom. 

The scientists, who are creating 
digital compression in order to 
achieve the bandwidth needed for 
HDTV, may have unwittingly gifted 
the home viewer with a technology far 
more important than a picture quality 
only suited for a superman. Digital 
compression is apparently capable of 
transmitting four or more NTSC sig-
nals on a standard 6 MHz channel! 
Suddenly the broadcaster on terrestri-
al or satellite transmitters can offer 
four programs at practically the same 
cost as for one. Only the home re-
ceiver has to be modified, but this is 
just a matter of chip complexity — 
and my chip expert is confident that 
the price will be right. 

Among the numerous committees 
on which I served was BTSC, 
charged with adding stereo sound to 
NTSC. In the early days of stereo FM 
radio, my company, Blonder-Tongue, 

"Standards should be 
as flexible as possi-
ble, so that the human 
needs of the popula-
tion are fulfilled at the 
price and quality level 
they desire." 

joined in the race to produce what 
was then supposed to deliver high 
quality sound in the stereo format. I 
quickly became disillusioned with the 
inability of the entire enterprise, from 
the technology to the equipment (in-
cluding speakers), to duplicate the 
live performances. With this experi-
ence, I must have been a fifth wheel 
on the BTSC committee, as I de-
plored the inherently poor quality of 
an analog FM modulation scheme 
tied to cost-conscious TV stations, 
performed by 3-inch speakers side by 
side under the picture tube for the 
pleasure (?) of stereo-deaf listeners. 
By this date, surely millions of stereo 
sound equipped TV sets have been 
manufactured at a substantial cost in-
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crease to an unappreciative audi-
ence. 

Just recently, I was privileged to be 
invited to a very high tech, theater 
quality, sound demonstration of a pro-
posed surround sound system for 
HDTV. Sorry to report that, to this set 
of ears, it was just a lot of noise from 
all directions, and hard to connect with 
the flat screen video picture. Thus, my 
appeal to the regulators: Allow the 
lower quality standard, NTSC, to coex-
ist with any new HDTV system. Avoid 
any edict that forces the consumer to 
switch to a high-cost technology with 
minimal improvement in viewer gratifi-
cation. 

Cable TV 
Basking in the high bandwidth ca-

pabilities of cable, there may be no 
urgency to add four times as many 
programs by means of digital com-
pression, as is likely to occur in the 
broadcasting world. However, if digi-
tal receivers are approved for broad-
cast, and the price is right, cable will 
follow the crowd. A very positive ben-
efit to cable is the ability of digital to 
uphold the picture quality under the 
many adverse transmission artifacts 
common to cable systems. 

Cable has been handicapped from 
birth as a child of the broadcasters. If 
the regulators ever remove the heavy 
hand from cable's future, it could fol-
low its own path to the heart of the 
home viewer. 

First and foremost, the TV set 
could be a monitor (leased?) and an-
swerable only to the cable technolo-
gy. Many other services could be in-
cluded, other than TV entertainment, 
such as banking, shopping, educa-
tion and numberless interactive 
transactions. Tied to the telephone 
network, wired and wireless, one 
could have the option never to leave 
home and enjoy all of the benefits of 
civilization, without facing the haz-
ards of an unfriendly outside environ-
ment! 

Cable TV is a prime example of 
the growth one can expect from a 
new technology very loosely con-
trolled by the government regulators. 
It is my belief that standards should 
be as flexible as possible, so that the 
human needs of the population are 
fulfilled at the price and quality level 
they desire, instead of the relentless 
progress of technology beyond the 
capabilities of human flesh to enjoy 
or need. CT 

CableLabs' Report 
(Continued from page 83) 

particularly important at the regional-
ring level being constructed to link 
headends together across metro areas. 
The accompanying figure (page 83) 
shows an overview of the network ar-
chitecture hierarchy. 

Getting in position 
Cable is working with the computer 

industry on delivery of multimedia ser-
vices. "Overall, said Dukes, "we have a 
clean sheet of paper. We're looking at 
the protocols that will most efficiently 
transport all the functionality we need 
for entertainment video, multichannel 
PPV, multimedia, PCS and other appli-
cations that become more transactional 
and interactive as you move up the 
scale." 

Dukes said he hoped he hadn't 
"scared people into thinking that you 
have to have ATM switching. I don't 
want to scare people off, but on the 
other hand I want to point out that once 
you've made this leap to an environ-
ment of more dynamic bandwidth allo-
cation, you open the door to managing 
spectrum in a much different fashion. 

And, yes, you may be using telephony 
technology like ATM. That kind of func-
tionality will ultimately come. 

"The point is that telcos don't have 
the bandwidth in the last mile that we 
do, and we have the opportunity to 
take that technology and apply it to our 
infrastructure in a much different way 
than they ever could in their infrastruc-
ture, even with ADSL." 
A strictly point-to-point, switched ap-

proach means "starting the same 
movies over and over again at tiny in-
tervals, each time eating up a dedicat-
ed link in your switch." He compared 
this to his earlier calculation that a 550 
MHz system could provide a 200-home 
node with more than 400 effective pro-
gramming choices. Between analog 
channels and time-shifted digital movie 
channels, plus another 360 channels 
available to serve other market niches, 
"I'm meeting about 95% of the demand 
out there." 

Cable's emerging hybrid multicast 
and point-to-point approach, said 
Dukes, "will have the flexibility to pro-
vide a full range of services while main-
taining the feature that has made us 
the low-cost provider of video enter-
tainment." CT 
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questions asked. If dissimilar fibers 
are spliced together, the result may be 
increased splice loss. There also 
could be increased modal noise and 
backreflection. If these problems de-
velop they might be blamed on some-
thing else while the real culprit is fiber 
incompatibility. There is a lot of con-
cern in the industry regarding "laser 
chirping" and other discontinuities. 
Mismatched fibers could be part of the 
problem. 

The other potential problem con-
cerns 1,550 nm performance. At 
1,550 nm, single-mode fibers are ex-
tremely microbend-sensitive. Patch 
cords and pigtails that exhibit accept-
able insertion and backreflection 
losses at 1,310 nm, may change for 
the worse by several orders of magni-
tude. I have personally witnessed the 
following: 

FC/PC 1,310 nm 1,550 nm 
Insertion loss 0.3 dB 3 dB 
Backreflection loss -40 dB -10 dB 

This is strictly a matter of equip-
ment and expertise caused by poor 
termination or polishing techniques. 
When improperly terminated connec-
tors are mated together, tightening 
the nut may cause excessive fiber mi-
crobending inside the connector. At 
1,310 nm the effect is minimal, but 
not at 1,550 nm. 

Low backreflection and insertion 
losses for cable assemblies at 1,550 nm 
are readily achievable and available. 
Just be sure to require 1,550 nm test 
data when ordering the assemblies. 

Putting it all together 
At the beginning of the article, it was 

said that adding connectors to your sys-
tem also adds flexibility. This is illustrat-
ed with five schematics in Figure 6. 

Schematic 1 is 
the established 
way of designing a 
CATV fiber-optic 
system. Everything 
is spliced. If any-
thing fails any-
where in the sys-
tem, there is no 
easy way for repair 
without a relatively 
long outage. Sche-
matic 2 adds one 
connector at the 
transmitter in case 
of laser problems. 
However, it does 
not address any 
potential problems 
in the rest of the 
cable plant. 

There are two 
common failure 
points in most 
CATV systems: at 
the laser or some-
where in the out-
side plant. Sche-
matic 3 addresses 
both areas and 
seems to be the most popular design 
today. For this flexibility, the price to 
be paid is an extra 0.25 dB (typical) for 
one mated pair of APC connectors. 
Schematic 4 adds a low backreflection 
attenuator for the nodes where the 
power level is too high. Please note 
that (for this example) the attenuator is 
patched into the system rather than 
spliced. This can be quickly done with-
out any outage and utilizes the patch-
ing bay, which is very accessible. And, 
of course, when an attenuator is used 
connector losses are not a problem. 

Schematic 5 illustrates how a bidi-
rectional system might be configured. 
Once again, only one additional mated 

Figure 6: System schematics 
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750 MHz design 
(Continued from page 42) 

nals would have an output of about 40 
dB at 750 MHz. 

Active equipment must be de-
signed and spaced at 750 MHz for the 
modules to function properly. Once 
the passives are determined based 
on the analog channels, the spacing 
is refigured using the passive inser-
tion losses and attenuation at 750 
MHz. 

Approaching a 750 MHz design 
based on 550 MHz parameters will in-
crease the cost of active equipment in 

an upgrade only 10-15%. Most de-
signs utilizing this approach to digital 
signals will average two to three ac-
tives per mile. 

Where to place digital signals on 
the spectrum is a dilemma each oper-
ator must address before designing a 
system. How the design specifica-
tions such as slope, output and tap 
levels should be set up is a task each 
operator will be addressing in the 
near future. CT 

The author would like to thank Jones 
associates and industry personnel for 
providing feedback on this article. 

pair of connectors is used. 
There are many variations of the 

system designs listed previously. If in-
creased flexibility is important, add 
another mated pair of connectors. 
That is, between the laser and the 
coupler in Schematic 3 replacing the 
splice point, or between the coupler 
and the WDM in Schematic 5. 
I know of one MSO that has a fully 

redundant fiber system in the head-
end — two sets of lasers, patch and 
splice centers, couplers, etc., and two 
separate racks of equipment; one in 
operation and the other on hot stand-
by. For that MSO, reliability was the 
key issue. CT 
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Svelto, Plenum Press Publishers, 
#ISBNO-306-40862-7 (Library of 
Congress). 
5) "Group Session Backreflection 
Measurement," by Vedrana Stojanac, 
EXFO Corp. 

50 MARCH 1994 COMMUNICATIONS TECHNOLOGY 



CORRESPONDENT'S REPORT  

DirecTv A digital DBS 

By Lawrence W. Lockwood 
President, TeleResources 
East Coast Correspondent 

Another direct broadcast satel-
lite (DBS) system? DirecTv 
from Hughes Communications 

Inc. (HCI) has at least two important 
advantages over other DBS systems. 
DirecTv will be the United States' first 
high-power Ku-band DBS and the 
first to employ satellite delivery of 
digitally compressed TV to the home. 
This compression will permit delivery 
of 150 channels by the DBS system. 
The high power will permit the home 
receiving antenna to be very small — 
18 inches. (See Figure 1.) 

DBS transmission 
The following facts are largely 

from the Federal Communications 
Commission filing by Hughes with ad-
ditional information supplied by 
Thomas Bracken, manager of com-
munications at Hughes, and Al 
Baker, manager of DBS development 
and engineering at Thomson. 

An alliance between Hughes 
Communications and United States 
Satellite Broadcasting Inc. (USSB), a 
subsidiary of Hubbard Broadcasting 
Inc. of Minneapolis, enables this new 
satellite system to utilize all 32 li-
censed DBS frequencies at the 101° 

"Technically, the 
DirecTv system 
appears eminently 
workable ... However, 
other portions of the 
system should be 
closely examined 
and with perhaps a 
soupçon of skepti-
cism." 

west longitude position. The uplink 
frequencies are in the 17.3 to 17.8 
GHz band and the downlink frequen-
cies are in the 12.2 to 12.7 GHz 
band. Two Hughes' high-powered 
Ku-band HS 601 satellites are cur-
rently under construction and the first 
is scheduled for launch in December 
1993 and the second in mid-1994. 
DirecTv service is scheduled to begin 

1•••1. 

\  IMMIIIZEMZ:  

in early 1994, shortly after the sched-
uled December 1993 launch of the 
first of the two satellites. 

The two HS 601 body-stabilized 
satellites will be collocated at 101° 
west longitude with each satellite carry-
ing 16 120-watt transponders — each 
with a bandwidth of 24 MHz. Employing 
circular polarization, the satellites will 
provide coverage over the entire conti-
nental U.S. Hughes has contracted 
with Thomson Consumer Electronics 
Inc. to provide the home equipment — 
antennas and receivers to be sold 
under the RCA brand name. The home 
unit of the antenna and integrated re-
ceiver decoder (IRD) will be sold to the 
subscriber at an estimated $700. 
Thomson will supply the MPEG-based 
digital compression technology that will 
allow up to four TV channels of live 
programming per transponder and up 
to eight TV channels of film program-
ming per transponder. 
A comparison of the antenna con-

Figure 1: Typical DirecTv home antenna installation 
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figurations for DirecTv and those for 
the familiar home-sized C-band units 
is shown in Figure 2. 

DirecTv earth station facility 
Hughes Communications is ex-

panding its Castle Rock, CO, earth 
station facility to support its DirecTv 
satellite distribution system. The 
Castle Rock broadcast distribution 
center will be the first facility for a 
DBS system to implement total serial 
digital technology. Sony will equip the 
center with more than 300 videotape 
machines for playback. All program-
ming sent through the DirecTv satel-
lites will be digitally compressed and 
encrypted at the playback facility. In 
addition, some of the programming 
will be received by satellite at Castle 
Rock, encoded and encrypted and re-
transmitted to the DirecTv satellites. 
The center will have two 13-meter 
transmit antennas for initial service, 
eight 6.1-meter receive-only antennas 
and plans for two additional 13-meter 
transmit antennas. Figure 3 on page 
88 shows an artist's depiction of the 
Castle Rock facility. 

DirecTv signal 
As previously noted, Thomson 

uses an MPEG-based technology to 
compress the video. This is not unex-
pected since Thomson is a member 
of the Advanced Television Research 
Consortium (ATRC), along with the 
David Sarnoff Research Center, 
North American Philips, NBC and 
Compression Labs Inc., whose HDTV 
proposal called AD-HDTV uses a ver-
sion of MPEG for its compression. All 
of the compressed video information 
from several sources (such as NTSC) 
or a single source is time division 
multiplexed (TDM) into a single high 
rate data stream. This format allows 
the number of bits per second allo-
cated to each source to vary either 
with the source content (live action 
sports vs. movies) or the particular 
source format (NTSC, HDTV, CCIR 
601-1, etc.). The TDM format is more 
power- and bandwidth-efficient than 
the other formats. Before compres-
sion the digital data rate of the digi-
tized NTSC video is 270 Mbits. 
MPEG digital compression' allows a 
single NTSC channel to be reduced 
to approximately 3.75 to 7.5 Mbps. 
The TDM stream is capable of trans-
mitting up to 30 Mbps or four to eight 
TV channels. 
Thomson is reluctant to discuss 

FFigure 2: Comparison of DirecTv Ku-band and C-band configurations 

Direct broadcast 
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Dish size: 18 inches 
Equipment cost: $700 (approx.) 
Average satellite capacity: 128 channels 
Installation: Homeowner installed 
(bolted), in a fixed position, pointing 
south (also can be mounted on 
mobile home) 

Current C-band 
satellite TV 

Dish size: 8-10 feet 
Equipment cost: $2,000 (approx.) 
Average satellite capacity: 24 channels 
Installation: Professionally installed in a 
large, open area, free of obstruction; 
must be moved and pointed at each of 
18 different satellites 

the details of DirecTv data stream 
format but Baker of Thomson, when 
pressed, allowed that a comparison 
to the AD-HDTV format would not be 
illogical. Figure 4 (page 88) shows 
the AD-HDTV data stream format, 
but of course some of the values of 
individual parameters specified here 
for HDTV transmission might very 
well be different for DirecTv use. 
(See my column on "ATRC's all-digi-
tal HDTV proposal" in the June 1991 
issue of Communications Technology.) 

The DBS signal will be enveloped 
in a powerful forward error correction 
(FEC) code, involving concatenating 
a Reed-Soloman block code with a 
convolutional code, until it reaches 
the indoor IRD. This combined with 
the high-powered Ku-band DBS sig-
nal will achieve an availability of 
99.7% or a total signal outage of 
about two hours a month, largely dur-
ing heavy rains. 

The wideband digital stream is en-
crypted bit-by-bit with an encryption al-
gorithm similar to the Data Encryption 
Standard (DES). This is far superior 
to current CATV scrambling methods 
that are analog-based (at least for 
the video).2 Encryption of this type is 

transparent to the service type to be 
encoded, whether digital video, digi-
tal audio, data or text. The TDM data 
stream is transmitted by QPSK 
(quadrature phase shift key) modula-
tion at 20 x 106 QPSK symbols per 
second. A block diagram of the 
DirecTv system is shown in Figure 5 
on page 89. 

According to Baker, the IRD re-
quires only 16 Mbits of memory, the 
same as the AD-HDTV proposal. The 
ATRC puts the cost of this memory at 
about $13 per receiver. A photo of a 
preliminary mockup of the IRD is 
shown in Figure 6 (page 89). A sam-
ple link budget — in this case for 
Chicago — is shown in the accompa-
nying table on page 90. 

Other DirecTv 
business relations 

Hughes has reportedly already in-
vested over $500 million in DirecTv 
and has established additional busi-
ness relationships with several com-
panies to ensure a smooth startup 
and ongoing operations. Hughes has 
announced an agreement with MA-
TRIXX Marketing Inc. to provide the 
national telephone marketing and cus-
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Figure 3: Artist's rendition of the Castle Rock DirecTv broadcast distribution center 

tomer service center and an agreement 
with the Digital Equipment Corp. (DEC) 
and the Network Computing Corp. (NCC) 
to provide a national billing system for 
DirecTv. Last summer USSB purchased 
five transponders on the first satellite and 
will provide its own programming ser-
vices. DirecTv has the remaining 11 

transponders on the first satellite of which 
five are designed to deliver 20 to 40 TV 
channels of popular cable TV program-
ming to rural areas served by the 
National Rural Telecommunications 
Cooperative (NRTC). DirecTv owns all 
16 transponders on the second satellite. 

In addition to these alliances and the 

aforementioned one with Thomson for 
building the home equipment a most 
significant one is with the NRTC. The 
National Rural Telecommunications 
Cooperative is a nonprofit corporation 
owned by more than 700 telephone 
and electric systems (about 500 rural 
electric co-ops, 70 telephone co-ops 

Figure 4: Overall AD-HDTV data stream 
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and 100 commercial telephone compa-
nies) serving 48 states. NRTC assists 
its member companies (serving 12 mil-
lion homes) in meeting the media and 
telecommunications needs of 25 million 
consumers who live in rural areas of the 
U.S. Currently a major component of 
NRTC's operating business is Rural TV, 
which provides over 70,000 consumers 
a cable-like satellite C-band TV service 
through 285 rural electric and telephone 
systems. Rural TV offers more than 50 
popular scrambled channels such as 
HBO, ESPN, CNN, Showtime, Disney, 
etc. Development of the NRTC/Hughes 
DBS project will make up 120 channels 
of advanced TV available to noncabled 
rural areas. It is next to impossible to ac-
curately determine how many homes 
are not passed by cable. Even the 
National Cable Television Association 
presents widely ranging estimates (from 
various sources)3— 5 to 15 million 
homes. So the NRTC estimate of 10 
million homes not passed by cable is a 
reasonable approximation. 

Fritz Stolzenbach, communications 
coordinator for NRTC, stated that al-
ready nearly 250 of its member compa-
nies have signed up to provide the DBS 
service. He further claims that NRTC 
expects to sell DirecTv to about 30% of 
the 12 million homes served by NRTC 
members in five years. This 3.6 million 
home figure is important for at least two 
reasons: first it is for a rural and not a 
cable-served market and second, 
Bracken of Hughes says that the 
DirecTv break even point is about 3 mil-
lion homes. Hughes projects an eventu-
al 10 million home sale of DirecTv. If all 
these fond desires come to pass, it 
would appear that DirecTv would be-
come a profitable ongoing DBS busi-
ness — especially with the Hughes' ef-
forts to market DirecTv substantially be-
yond the NRTC customers. 

Conclusions 
Technically, the DirecTv system ap-

pears eminently workable. In fact, on 
Nov. 19, 1992, a successful transmis-
sion test of a DirecTv signal was made 
via the Hughes Communications SBS 6 
satellite to the David Sarnoff Research 
Center in Princeton, NJ. However, other 
portions of the system should be closely 
examined and with perhaps a soupçon 
of skepticism. Where is the program-
ming going to come from? No doubt 
deals with filmmakers can provide 
movies, but the availability of CATV pro-
gramming is far from a done deal. The 
Cable Act passed last year has provi-

Figure 5: Block diagram of DirecTv DBS system 
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sions requiring CATV programmers to 
sell to any and all buyers, but that provi-
sion could be held up in the courts. 
Bracken says that about 80 of the 150 
channels of DirecTv will be allotted to 
pay-per-view. 

At a recent Cable Television 
Administration and Marketing Society 

seminar on PPV, Pete Warzel, presi-
dent and CEO of United Artists 
Theaters, predicted that in 10 years the 
PPV business will make $2 billion an-
nually from movies alone. However, 
much has yet to learned about proper 
marketing of PPV. Bracken of Hughes 
and Stolzenbach of NRTC both say 

Figure 6: Photo of a mockup of IRD beside a TV receiver 
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Link budget example (for Chicago) 

Uplink Clear 
Transmit EIRP, dBW 78.8 
Uplink path loss, dB -208.9 
Atmospheric loss, dB -0.3 
Uplink rain loss, dB 0.0 
Satellite G/T, dB/K 0.0 
Bandwidth. dB-Hz -73.8 
Boltzmann's constant. dBW 228.6 
Uplink C/N (thermal). dB 24.4 

Downlink 
Satellite EIRP. dBW 
Downlink path loss. dB 
Atmospheric loss, dB 
Downlink rain loss, dB 
Rain temperature increase, dB 
Pointing loss. dB 
Ground G/T. dB/K 
Bandwidth, dB-Hz 
Boltzmann's constant. dBW 
Downlink C/N (thermal). dB 

Totals 
Uplink C/N (thermal), dB 
Downlink C/N (thermal). dB 
Cross-polarization interference, dB 
Adjacent satellite interference, dB 
Total C/(N+I). dB 

Total Eb/No. dB 

Required Eb/No for 10-10 BER. dB 

51.0 
-205.9 

-0.1 
0.0 
0.0 
-0.3 
13.0 
-73.8 
228.6 
12.5 

24.4 
12.5 
23.6 
20.9 
11.4 

Link environmental conditions 

Rain up 
88.8 

-208.9 
-0.3 

-20.0 
0.0 

-73.8 
228.6 
14.4 

51.0 
-205.9 

-0.1 
0.0 
0.0 
-0.3 
13.0 
-73.8 
228.6 
12.5 

14.4 
12.5 
22.8 
20.8 
9.7 

Rain down 
78.8 

-208.9 
-0.3 
0.0 
0.0 

-73.8 
228.6 
24.4 

51.0 
-205.9 

-0.1 
-1.8 
-2.4 
-0.3 
13.0 
-73.8 
228.6 

8.3 

24.4 
8.3 

23.1 
20.9 
7.8 

11.6 9.9 8.0 

7.1 7.1 7.1 

that their programming charges for 
DirecTv will be competitive with CATV 
- but what about the $700 receiver? 
NRTC has plans to permit rental at an 
additional monthly fee. However, an 
outright sale to a rural subscriber in a 
noncabled area makes more sense 
than a sale to a subscriber in an area 
with CATV. No matter how annoyed a 
CATV subscriber may be with his cable 
system, how many will be ready to lay 
out $700 for something that will be a 
very expensive paper weight should he 
stop DirecTv service? 

Then there is competition from the 
CATV industry as it anticipates DirecTv. 
At the '92 Western Cable Show, TCI 
President and CEO John Malone an-
nounced plans for satellite delivery of dig-
itally compressed TV services to back-
yard dish owners beginning in mid-1993 
following completion of a $20 million cen-
tral uplink and order processing facility. 
As competition to DirecTv or any DBS 
service, Cable Television Laboratories is 
studying plans for a "headend in the sky" 
to deliver a digital TV service package of 
basic and 40-50 PPV channels. This 
would enable small system operators 
with low channel count systems to com-

"Hughes and ... NRTC 
both say that their 
programming 
charges for DirecTv 
will be competitive 
with CATV - but 
what about the $700 
receiver?" 

pete with the higher channel delivery of 
DBS. 

How all this will play out is not at all 
clear and perhaps a legal phrase best 
describes the situation - "lis sub ju-
dice" (a case not yet decided). CT 
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PRODUCT NEWS im 

Test set 
A dual wavelength fiber-optic test 

set is now available from the 3M 
Telecom Markets Division that mea-
sures 1,300 and 1,550 nm wavelengths 
simultaneously, reducing measurement 
time, inaccuracies due to connect/re-
connect problems and the time and 
cost involved in making two separate 
measurements. 

The Photodyne brand 2260XFX 
dual test set features easy-to-use two-
button operation and a large liquid 
crystal display (LCD) showing both the 
wavelength and associated loss at all 
times. The LCD panel also displays the 
dBm reference. 

The company says its laser-based 
test set has a 55 dB dynamic range for 
today's longest link needs. The unit 
can be powered by either AC or 
rechargeable batteries and can be 
used in the central office (CO), CEV or 
field. 
Reader service #207 

Addressability 
PageTap Inc. announced a new line 

of off-site addressability to facilitate the 
system operator in providing cable ser-
vices to consumers in apartment com-
plexes. The company says PageTap 
allows for complete control of the sys-
tem, eliminates the need for converter 
boxes while not adding equipment to 
the headend, and makes off-site ad-
dressability cost-effective for apartment 
complexes with as little as eight sub-
scribers. 

Being faced with a decrease in rev-
enues and an increase in expenses, 
advantages to the operator include: full 
accounting of all records, both receiv-
ables and hook-ups/disconnects; in-

stant hook-ups/disconnects 24 hours a 
day, seven days a week; reduction of 
truck rolls (and their subsequent ex-
penses), allowing the operator to retain 
a more substantial percentage of hook-
up charges; ability to retrofit any exist-
ing trap tiered system without adding 
separate power supplies or headend 
equipment; eight tiers and 32 ports for 
unlimited viewing options; and no more 
converter boxes — ending worries of 
theft, maintenance and capital invest-
ment. 
Reader service #208 

Storage vaults 
Moore Diversified Products has in-

troduced a series of buried fiber-optic 
cable storage vaults. The MOV-1 and 
MOV-2 enclosures are designed for 
below grade installations to serve as 
slack storage chambers or cable pull 
boxes. They are constructed of high 
density polyethylene (HDP) and, ac-
cording to the company, can support 
H-20 live loads when properly installed. 
The company says the lightweight con-
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ONE SMALL STEP! 
THAT'S ALL IT TAKES TO ENTER THE FUTURE.. 

ANDTIIE FUTURE IS MINEX 
A revolution in outdoor line extenders and indoor 
MDU amplifiers, theMINEX presents a major 
advancement in the reduction of 

SIZE, POWER CONSUMPTION, and COST. 

This breakthrough in amplifier design delivers 
performance that equals or exceeds that of 
conventional full-sized products. MINEX 
amplifiers are available in a wide range of 
Push-Pull and Power Doubled models to 
862Mllz. 

MINEX..another 

Flexible, Adaptable, Reliable, 
and Affordable solution from.. 

Triple Crown Electronics 
4560 Fieldgate Drive 
Mississauga, Ontario, L4W 3W6 
Tel 416-629-1111 Fax 629-1115 

Reader Service Number 53 
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struction provides easy installation 
compared to conventional precast con-
crete-type enclosures; and that they 
are large enough to store over 400 feet 
of cable without compromising the 
bend radius. Also, the vaults allow a 
technician to work safely inside without 
violating OSHA underground work 
standards. 

The MOV-1 features a reinforced 
galvanized steel lid, stainless steel pin 
allen bolt locking option and 48-inch di-
ameter. The MOV-2 features an HDP 
concrete-filled lid, locking lid option and 
48-inch diameter. 
Reader service #203 

Power protection 
Current Technology Inc. is now of-

fering its advanced Generation Il DPA 
Series Power Siftor product line. The 
new models, part of the company's 
MasterPLAN family of power protection 
products, offer power quality solutions 
for pre-existing panel board installa-
tions. 

The new surface- or flush-mounted 
models now include the company's ex-
clusive seamless technology design 
engineering concept. According to the 
company, seamless technology corn-

Reader Service Number 54 

bines the attributes of self-proteCed 
metallized polypropylene high-ener.iy 
capacitors, nonlinear voltage depen-
dent metal oxide varistors and syner-
gistic geometry to provide maximum 
performance and reliability. 

The units are available in a variety 
of voltages and configurations. 
Standard features include a high per-
formance suppression system with a 
repeated surge current withstand ca-
pacity in excess of 100,000 amps per 
phase, the industry's first integral diag-
nostic test point for easy DTS 1000 test 
set interface and a UL 1283 high fre-
quency extended range tracking filter 
that actively tracks the sine wave to 
dissipate low level surges, sharp wave-
fronts and error-producing high fre-
quency noise bursts, according to the 
company. 

The company says the integral 
fused disconnect decreases installation 
costs and simplifies maintenance pro-
cedures while permitting system testing 
to be performed without interruption of 
facility power. Protection integrity is 
monitored by long-life, solid state LEDs 
that provide continuous display of the 
operational status of each phase. 

Surface-mounted models weigh 60 

BEN HUGHES COMMUNICATION PRODUCTS CO 

207 Middlesex Avenue, P.O. Box 373 
Chester, Connecticut 06412-0373 
(203) 526-4337 FAX (203) 526-2291 

pounds; flush-mounted models weigh 
40 pounds. All are UL 1449 listed and 
OSA approved. 
Reader service #201 

Video system 
Fiber Options Inc. introduced its 

Series 170B video system, designed 
for use where long video runs are re-
quired or where transmission lines are 
subject to high levels of interference or 
ground loops. 

According to the company, the sys-
tem can be used in place of coax cable 
wherever runs are greater than 1,000 
feet (305 meters) and signal quality 
must be maintained. It also can be 
used where video signals are run in 
open space between buildings. System 
bandwidth is 10 MHz with a signal-to-
noise ratio of greater than 67 dB for 
short distances (10 feet or 3 meters), 
and greater than 54 dB over long dis-
tances. 

The system consists of a transmitter 
and a receiver, and includes level-loss 
indicators for determining received op-
tical powe- and video-presence status 
indicators. Automatic gain control cir-
cuitry based on received optical power 
also is included. According to the com-
pany, these features ease installation 
of the fiber-optic links and eliminate the 
need for adjustments either at installa-
tion or periodically thereafter. 

It can be ordered for single- or dual-
channel operation in either stand-alone 
or rack modules. The latter fit into the 
company's Series 515R card cage sys-
tem or Series 517R racking system. 
Reader service #206 

Lightning detector 
Airborne Technology Corp. unveiled 

the M-10B advance warning lightning 
detector and severe weather monitor. 
According to the company, the unit de-
tects intracloud lightning, invisible to 
the human eye, 10 to 30 minutes be-
fore dangerous cloud-to-ground lighting 
begins. It is a battery-powered portable 
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device that allows the operator to tell 
the difference between simple dark 
clouds without lightning and those with 
lightning. 
When directed at suspicious-looking 

clouds, the unit detects intracloud or 
cloud-to-ground lightning by sensing 
rapid subtle changes in light intensity. 
When this occurs, the unit beeps. By 
counting the seconds between beeps, 
and the sound of thunder, the operator 
can also determine how close a storm 
is to the observer. The detector can be 
hand-held or tripod mounted. 
A second mode called field change 

estimates storm distance from 20 to 

500 miles. A patented feature links the 
two modes to verify each lightning stroke 
and eliminate false alarms. 
Reader service #205 

External modulator 
United Technologies Photonics (UT 

Photonics) announced a linearized ex-
ternal modulator for fiber-optic CATV 
signal transmission systems. This fiber 
pigtailed module, which combines a 
high performance amplitude modulator 
with automatic bias stabilization and 
predistortion linearization circuitry, is 
characterized by an 860 MHz bandwidth 
and excellent OSO, C/N and CTB per-
formance. according to the company. 
The module is available for operation in 
either the 1.3 or 1.55 mm wavelength re-
gion and can operate with up to 200 
mW of fiber-coupled optical input power. 
The company says the high bandwidth 
and high power handling capabilities en-
able more flexibility in system design 
than typical DFB laser transmitters. 

The amplitude modulator is fabricated 
in LiNb03 using the patented Annealed 
Proton Exchange (APE) process that, 
according to the company, results in de-
vices with low insertion loss, low drive 
voltages, single polarization operation 
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On perspective... 
" We started in this business in the 
1950's, building and operating our 
own cable systems. Over the years, 
we've done just about everything 
there is to do in the cable industry. 
We've changed in size and technology, 
but we're still committed to the same 
principle we founded the company on 
... quality service performed on a 
timely basis." 
Jim Brandt, Executive Vice President 
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and improved power-handling capability. 
Reader service #204 

Digital audio 
Wegener Communications has 

begun production of a new line of sin-
gle channel per carrier (SCPC) prod-
ucts utilizing MPEG II (MUSICAM) 
compression technology. The compa-
ny says this compression technology 
permits the transmission of near CD 
quality audio programming yet occu-
pies less than half the transponder 
bandwidth of an equivalent analog 
transmission. 

The Model DR96 digital audio re-
ceiver derives mono or stereo audio 
channels from a digital data stream. 
Upon receiving a highly compressed 
data channel transmitted by MPEG 
compression algorithm, the receiver 
uses its demodulation, error correction 
and MPEG decoding algorithm to re-
store the audio to high quality mono or 
stereo. Its application of MPEG com-
pression technology allows for in-
creases in carrier access and reduc-
tions in backhaul costs while audio 
quality is maintained, according to the 
company. 
Reader service #199 
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For 2 Degree Satellite Spacing 

Selected by HBO, TBS and Hughes 
Communications for the Galaxy 5 affiliate 

antenna program. 

Offers 3.7, 5 & fmeter antennas 
and MSF feeds to the cable industry 

for the Satcom C3, C4 move. 

AFC 
¡Antennas for Communications 

Phone (904) 687-4121 
FAX (904) 687-1203 

350 Cypress Rd., Ocala, FL 32672 

Reader Service Number 56 
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The CALAN family of test, mea-
surement and monitoring solutions 
is designed to support the most 
important goal of system operators: 
Maximum Subscriber Satisfaction. 
Each of these systems consists of 
its own family of hardware com-
ponents as well as a distinct inter-
nal software package capable of 
generating reports required by 
management and the FCC. 

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

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

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

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

GALAXY unites performance data 
from our other systems into an 
advanced information manage-
ment system. thereby integrating 
the CALAN family of products. 

17761n. ependence Drive 

CAL AREA NE rwoRAs 

Dingmais Ferry, PA 18328 

8(0-544-3392 

In PA (717)828-2356 

CALAN. Inc 1993 Pnnted In The USA 3/ 1/93 
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CALENDAR 

February 
1: SCTE Old Dominion 
Chapter seminar, the new FCC 
standards, Holiday Inn, Rich-
mond, VA. Contact Margaret 
Davison, (703) 248-3400. 
2-3: Arizona Cable Television 
Association meeting, Hyatt 
Regency, Phoenix, AZ. Contact 
ACTA, (602) 955-4122. 
2-4: SCTE Technology for 
Technicians II, Holiday Inn, 
New Orleans. Contact (215) 
363-6888. 
2-4: Jerrold seminar, digital 
transmission, fiber optics, ad-
vanced addressability, rebuild/ 
upgrade planning, FCC compli-
ance, system design and cor-
rective maintenance, General 
Instrument Corporate Educa-
tion Center, Phoenix, AZ. 
Contact Jim Barthold, (215) 
956-6448. 
3: SCTE Ark-La-Tex Chapter 
seminar, power protection and 
batteries, Holidome, Shreve-
port, LA. Contact Randy Berry, 
(318) 238-1361. 
3: Tektronix seminar, how to 
evaluate your system, Foster 
City Marriott, Foster City, CA. 
Contact Kathy Richards, (503) 
627-1555. 
4: SCTE Great Plains Chapter 
seminar, terminal devices, and 
Installer and BCT/E exams to 
be administered in Categories 
IV, V, VI, and VII at both levels, 
Courtyard Cafe, Bellevue. NE. 
Contact Jennifer Hayes, (402) 
334-2336. 
5: SCTE OSHA/safety seminar, 
maintaining records and devel-
oping safety training programs 
required of the industry, Holiday 
Inn, New Orleans. Contact 
(215) 363-6888. 
5: Tektronix seminar, how to 
evaluate your system, Westin 
Bonaventure, Los Angeles. 
Contact Kathy Richards, (503) 
627-1555. 
9: SCTE Chattahoochee 
Chapter. Installer and BCT/E 
exams to be administered in all 
categories at both levels, 
Atlanta. Contact Hugh McCar-
ley, (404) 843-5517. 
9: SCTE Desert Chapter semi-
nar, FCC testing. Contact Greg 
Williams, (619) 340-1312, ext. 
277. 
9: SCTE Southeast Texas 
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Chapter seminar, Warner Ca-
ble, Houston. Contact Tom 
Rowan, (713) 580-7360. 
9: SCTE West Virginia Moun-
taineer Chapter. Charleston, 
WV. Contact Joseph Jarrell, 
(304) 522-8226. 
9-12: Siecor fiber-optic training 
course, fiber-optic installation, 
splicing, maintenance and 
restoration, Hickory, NC. 
Contact (800) SIECOR1, ext. 
5539 or 5560. 
10: SCTE Delaware Valley 
Chapter seminar, system dis-
tortions, and BCT/E exams to 
be administered in Categories I 
and V at the Technician level, 
and in Categories I. Ill, IV, and 
V at the Engineer level, Wil-
liamson Restaurant, Willow 
Grove, PA. Contact Lou Auraly, 
(215) 675-2053. 
10: SCTE Hawaii Chapter 
seminar, technical parameters 
and installation techniques, 
coaxial cable specs/proper 
coaxial connector prep, 
Mililani Complex Tech Park, 
Mililani, HI. Contact Michael 
Goodish. (808) 625-8355. 
10-11: SCTE Sierra, Central 
California and Golden Gate 
Chapters and Shasta Rogue 
Meeting Group seminar, 
Holiday Inn, Fairfield, CA. 
Contact Steve Allen, (916) 
786-8597. 
10: SCTE West Virginia 
Mountaineer Chapter semi-
nar, Fairmont, WV. Contact 
Joseph Jarrell, (304) 522-
8226. 
11: SCTE Satellite Tele-
Seminar Program, to air from 
2:30 to 3:30 p.m. ET on 
Transponder 14 of Galaxy I. 
Contact (215) 363-6888. 
11: SCTE Music City 
Chapter seminar, fiber optics, 
Ponderosa Steak House, 
Nashville, TN. Contact Dale 
Goodman, (615) 244-7462. 
11: SCTE Sierra Chapter, 
BCT/E exams to be adminis-
tered in all categories at both 
levels, Fairfield, CA. Contact 
Rocco, (916) 354-3500. 
17: Miss/Lou SCTE Chapter, 
Slidell, LA. Contact Dave 
Matthews, (504) 923-0256, 
ext. 309. 
17-19: Scientific-Atlanta 
training course, fiber optics, 

Atlanta. Contact Bridget 
Lanham. (404) 903-5516. 
20: SCTE Cactus Chapter, 
Installer and BCT/E exams to 
be administered, Phoenix, 
AZ. Contact Harold Mackey, 
(602) 352-5860, ext. 135. 
21-26: OFC/I00C '93 confer-
ence, San Jose Convention 
Center, San Jose, CA. Contact 
Margaret EdgeII, (202) 416-
1950. 
24-26: The Texas Show '93, 
San Antonio Convention Cen-
ter, San Antonio, TX. Contact 
(512) 474-2082. 
25: SCTE Iowa Heartland 
Chapter. BCT/E exams to 
be administered in Cate-
gories III and IV at both lev-
els, Newton, Iowa. Contact 
Mitch Carlson, (309) 797-
2580, ext. 3700. 
25-26: Scientific-Atlanta 
training course, 8600 System 
operation and maintenance 
with System Manager 10, 
Atlanta. Contact Bridget 
Lanham, (404) 903-5516. 
27: SCTE West Virginia 
Mountaineer Chapter, BCT/E 
exams to be administered in all 
categories at both levels, 
Charleston, WV. Contact 
Joseph Jarrell, (304) 522-8226. 

March 
8: SCTE Desert Chapter semi-
nar. Contact Greg Williams, 
(619) 340-1312, ext. 277. 
9: SCTE Wheat State Chapter 
seminar. Contact Lisa Hewitt, 
(316) 262-4270, ext. 191. 
9-11: SCTE Technology for 
Technicians II, Hyatt Regency, 
Minneapolis. Contact (215) 363-
6888. 
10: SCTE Heart of America 
Chapter seminar. Contact Don 
Gall. (816) 358-5360. 
11: SCTE Satellite Tele-
Seminar Program. to be aired 
from 2:30 to 3:30 p.m. ET on 
Transponder 14 of Galaxy I. 
Contact (215) 363-6888. 
11: SCTE Gateway Chapter 
seminar. Contact Chris Kramer, 
(314) 949-9223. 
11: SCTE Penn-Ohio SCTE 
Chapter seminar. Contact 
Marianne McClain, (412) 531-
5710. 
15-17: North Central Cable 
Television Association con-

Planning ahead 
April 21-24: SCTE Cable-
Tec Expo '93, Orlando, FL. 
Contact SCTE national 
headquarters, (215) 363-
6888. 
June 6-9: National Show, 
San Francisco. Contact 
(202) 775-3669. 
Aug. 24-26: Great Lakes 
Cable Expo, Indianapolis. 
Contact (517) 482-9350. 
Aug. 25-27: Eastern Cable 
Show, Atlanta. Contact 
(404) 252-2454. 

vention, Hyatt Hotel, Minneap-
olis. Contact (612) 641-0268. 
16: SCTE Cascade Range 
Chapter, Holiday Inn, Wilson-
ville, OR. Contact Cynthia 
Stokes, (503) 230-2099. 
17: SCTE Golden Gate 
Chapter seminar, hands-on 
FCC proof-of-performance test-
ing. Contact Mark Harrigan, 
(415) 358-6950. 
17-18: SCTE Ohio Valley 
Chapter seminar, data/trans-
portation, Cincinnati. Contact 
Jon Ludi, (513) 435-2092. 
18: Central Indiana SCTE 
Chapter seminar. Contact 
Gregg Nydegger, (219) 583-
6467. 
18: SCTE Lake Michigan 
Chap-ter seminar, construction. 
Contact Karen Briggs, (616) 
947-1491. 
18: SCTE Mount Rainier 
Chap-ter seminar, Eastgate, 
WA. Contact Gene Fry, (206) 
747-4600, ext. 107. 
18: SCTE North Country 
Chap-ter seminar, Hyatt 
Regency, Minneapolis. Contact 
Bill Davis, (612) 646-8755. 
18: SCTE Ohio Valley Chapter 
seminar, data networking and 
architecture, Cleveland. Contact 
Jon Ludi, (513) 435-2092. 
20: SCTE Cactus Chapter 
seminar, hands-on system and 
FCC testing. Contact Harold 
Mackey, (602) 352-5860, ext. 
135. 
20: SCTE Cascade Range 
Chapter, BCT/E exams to be 
administered, Paragon Cable, 
Portland, OR. Contact Cynthia 
Stokes, (503) 230-2099. 
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BOOKSHELF 
The following is a listing of videotapes 
currently available by mail order through 
the Society of Cable Television Engi-
neers. The prices listed are for SCTE 
members only. Non-members must add 
20 percent when ordering. 

4r Cable System Technology Meeting 
Subscriber Expectations — This tape 
features Margaret Combs (moderator), 
Jonathan Kramer and Thomas Robin-
son. "Your franch'se administrator can 
be one of your effective subscriber reten-
tion representatives." This presentation 
explores the issue of what the cities want 
and need to deal with cable operators 
properly. It clearly defines a "key role" 
that technical managers can and should 
play to help ensure good relations with 
the franchising authorities. Ask yourself: 
"Who is telling my franchising authority 
about the factors necessary in delivering 
a quality signal?" Then view this and find 
out. (45 min.) Order #T-1113, $45. 

Current Events in Cable TV Technolo-
gy: Fiber Optics, HDTV, PCN and Out-
age Reduction — This presentation fea-
tures Thomas Jokerst (moderator), Ed-
ward Callahan. James Chiddix and 

Thomas Elliot. The difference between 
success and failure often is the result of 
the right technology deployed effectively 
and cost-efficiently. This program dis-
cusses comparisons between the new 
Star Star Buss (SSB 500) and fiber-to-
feeder architectures, as well as factors 
that will drive advances in fiber-optic 
technology. It offers a unique vision of 
how we will use our increased bandwidth 
in the future, including HDTV, personal 
communications networks, possible 16 x 
9 NTSC and how new consumer equip-
ment may drive the services we must 
provide. (78 min.) Order #T-1114, $45. 

Note: Videos listed this month were 
recorded at Cable-Tec Expo '92 in San 
Antonio, Texas. They are available in 
color and in the 1/2-inch VHS format 
only. Videotapes are available in stock 
and will be delivered approximately three 
weeks after receipt of order with full pay-
ment. 

Shipping: Videotapes are shipped UPS. 
No P.O. boxes, please. SCTE pays sur-
face shipping charges within the conti-
nental U.S. only. Orders to Canada or 

REPRINTS 
REPRINTS 
REPRINTS 
REPRINTS 
REPRINTS 
Communications 

Visibility 
Knowledge 
Information 

Reprints 
work for you! 

For more information 
call Marla Sullivan at 

Transmedia Partners today! 
(303) 355-2101 

Mexico: Please add $5 (U.S.) for each 
videotape. 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 surcharge will be 
collected on all such orders. The sur-
charge and air shipping cost can be 
charged to a Visa or MasterCard. 

To order: All orders must be prepaid. 
Shipping and handling costs are includ-
ed in the continental U.S. All prices are 
in U.S. dollars. SCTE accepts Master-
Card and Visa. To qualify for SCTE 
member prices, a valid SCTE identifica-
tion number is required, or a complete 
membership application with dues pay-
ment must accompany your order. Or-
ders without full and proper payment will 
be returned. Send orders to: SCTE, 669 
Exton Commons, Exton, PA 19341 or 
fax with credit card information to (215) 
363-5898. 

A listing of other publications and video-
tapes available from the SCTE is includ-
ed in the March 1992 issue of the Soci-
ety newsletter, "Interval." 

IS YOUR HEADEND 
PROTECTED? 

ggílí-rani Guarantees 
protection from lightning 
and utility power switching 
surges to your headendUdíh 

CORP 
V' Fail Safe Protection 
✓ Warranty Assurance Program 
✓ State of the Art Technology 

Voltage Con trol Jy.iiiti. fitc, 
Charlotte, NC 704-523-7270 
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BUSINESS DIRECTORY/CLASSIFIEDS  

"Video Poster" Tm Page Generator •St Controller 
Modern "New Hi-res fonts" -RAMC 1 er option 
TVId.oI 

Cable m II . Local Weather suppl ied I 

€3 - COMMODORE 64 e_ I =KM j Temp:85 F Humidity 35% 
eiF,HEREfie' ='7,.„. i ' Wind from SW @ 5 MPH - ° =  

Split screen control allows logo 
b..j, 

  Pf+ \ clock 

.zç.« 
LISITED/RTEe 

and test text to remain on screen  Logos can display 

...Scrolling messages... _2   _,,e,tr,,i 91 Vri;l'e on video Poster 

12:24:30 THURSDAY 3:21:92 Upload 8 Download Control commands 8 
pages via modem to Multiple Site Headends 

'Hi-Res fonts, Video Page & Character Generator 'Store more than 600 pages 
Logos & pictures directly on cartridge '16 colors, 9 letter sizes, Crawl, Flash, 
Special effects 'Two (240 Itr.) variable size crawls per page Accurate real 
time clock & date any location 'Restores & displays pages, time & date even if 
power fails! 'Low cost C64 computer (NTSC + Ch 3/4 out) '100 Time and date 
event control commands Infra-red remote option controls up to 8 VCR's 
'Upload & Download pages+commands via modem 'Controls model "RMAV" 
& external relays & VCR s 'Generate NTSC color bars + message crawl lines 
•User friendl , incl. demo disk with het. . a. es & Instructions on VHS tape 
Model • Price • Description of "Video Poster" n't Options: Call for Demo tape 

"RAMC" $289.95; Video Poster; 150 page Battery backed RAM-disk, Video cable 8, manual 
"RAMX" $349.95; Video Poster; 600 page Battery backed RAM-disk, Video cable & manual 
"VIDG" $189.95; Video Poster; no Ram-disk, Video cable & manual 
"C64" $159.95; Refurbished computer, with power supply (1 year warrenty all products) 
"Modem" $ 89.95; 1200 baud Hayes compatible plug-in modem for remote page transfer 
"EICLK" $ 69.95; Battery clock (with RAM) restores time & date if power fails 
"PK8" $159.95; Controls 8 relays + DVM2; "WX1" & "WSOM "inputs; Infra-red sender 
"WX1" $189.95; Temp. deg. C. or F. • Humidity sensors; Req. PK8 
"WSDM" $279.95; Anamometor Wind speed and direction; Req. PK8 
"1541" $189.95; Optional disk drive; external unlimited back up for RAMC/X or VIDG 
"RMAV" 5 CALL; 2 to 8 750 "F" stereo or mono 4. video AXB switches 
"DVM2" $379.95; Page controlled Digital audio;10 messages, 2 min. \ 6 
"UPS1" $279.95; Uninterruptible power supply with 5 hour batteries ç,e  e. 

> •WSDM -'..; PK8 UPS1' • &seise o 
tie's. e- - . M2 DV« 

WX1 to C64 "I , - .i.¡B "RMAV" IV 
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TCS CABLE, INC. 
Since 1978  

- COAXIAL & FIBER CONSTRUCTION 
- TECHNICAL SERVICES 
- PLANT MAINTENANCE 
- RESPLICE/UPGRADE 
- SWEEP/PROOF SERVICES 
- FIELD ENGINEERING SERVICES 
- PROJECT MANAGEMENT SOFTWARE 

CORPORATE OFFICE 
2676 WEST LAKE ROAD 
PALM HARBOR, FL 34684 

(813)789-6826 
(813) 787-5077 (FAX) 
(800) 999-8270 

AMS-1 CHARACTER GENERATOR 

ATARI Computer and Sofiware 
only $-199.00! 

OPTIO\ ti. BITTER) B P.' 

Dicke! Communications Co. 
5208 East Ilanbury St. / Long Beach, CA 90808 

• Character 
Generators 
• VCR Controller.v 
• l'ideo Switches 
• Ctivoin Hardware 
and Software 

FAX 310-496-4716 
Tel. 310-496-0674 

SCTE SUSTAINING MEMBER 

CATV DESIGN 

ASSOCIATES, INC. 
SINCE 1979 

• Design • AutoCad Drafting 
• Strand Mapping • Cad Training/Setup 
• As-Built Mapping • Scanning Services 

5524 Bee Caves Rd., Suite Cl • Austin, Texas 78746 
Steve Williams 
Pros con: (512) 328 -2461 

White Sanedl 
Jumper Cables 

CUSTOM MADE CABLE ASSEMBLIES INCLUDING' 
F to F, N to N, BNC, RCA, F-81 

Gilbert AHS RG-56 Belden 
LRC RG-59 Times 
Off Shore RG-11 Comm/Scope 
Amphenol RG-213 Intercomp 

RG-214 
We MI 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 

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) 992-5624 

BRIDGEPOINT 

COMMUNICATIONS INC 

Coax and Fiber Construction 
Full Installation Services 

Subscriber Audits and Sales 

(214) 617-8888 
DALLAS, TEXAS 
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FCC COMPLIANCE TESTING 
FIRER OPTIC DESIGN & 

ACTIVATION 
HEADEND OPTIMIZATION 
COMPLETE SYSTEM AUDITS 

Ai"rocAD cusTomizED CATV MENU 
& SYMBOLS LIBRARY 

CAD DRAFTING & DESIGN 

STRAND MAP & AS BUILT 

MAI' DIGITIZATION & REVISIONS 
CORPORATE OFFICE 

Yankton, S.D. 
(605)665 -1393 

800-292-0126 

Empire CATV & Communications Corporation 

4506 Vaughan Dr. 
Rowlett, Texas 75088 

USA 

• FIBER 
• COAXIAL 

• COPPER INSTALLATION 

COMMITTED TO QUALITY 

800-347-2605 
214-475-6869 

214-475-4296 - FAX 

OMMERCIAL ELECTRONICS, INC. 
CATV ENGINEERING SERVICES 

CATV EQUIPMENT REPAIRS 

Hybrid Sales 
Equipment Upgrading 
Performance Measurments 

Meter Calibrations 
Headend Alignment 

FCC Offsets 

Free Pick-up Service In Certain Geographic Areas 
800-247-5883 

209 E. Jackson St. P.O. Box 484 Gate City, VA. 24251 

' ACT 
CABLE TV 

INSTALLERS 

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 MONTIE FISCHER 
P.O. Box 1564 P.O. Box 1058 

Appleton, Wisconson 54913-1564 Fort Walton Beach, Florida 32549-1058 
(414) 582-7087 • Fax (414) 528-7528 (904) 651-5154 

ommNommimpum 
16wm•-••••1P-e 
AM Ill It 

CAD 
DRAFTING 
SERVICES,INC. 

• Base Mapping 
• Strand Mapping 
• Digitizing Services 

Contact: 
Charles Wright 
(815) 698-2541 
206 E. Cloke Box 432 
Ashkum, IL 60911 

• As-Built Mapping 
• System Design 
• AutoCad Drafting 

Specializing in high volume precision drafting. 
Quality service for all your 

cable drafting and design needs." 

Call for literature. 

Jetete 4414 CM+ diet 144 041,11-€44 eft e0,441 
A Professional Signal Leakage Detection Service 

• Take advantage of our regional scheduling 
• Plan early and save - references available 

CABLE TELEVISION 
SYSTEM SERVICES 

Todd Borst 
Gwen Valenzuela 

Phone/Fax (616) 679-4513 • (800) 837-7611 P.O. Box 458/209 N. Grand 
CLI Drive-Out • CLI Reports • Payment Plan Schoolcratt, MI 49087 

Responsible for over 600 CLI Drive-Outs 8. FCC Form 320 Reports 

"We Turn You On 

ci-C•A•T•V 
onnection 
A Female Business Enterprise 

MOU Engineering • Audits • Drop Rebuilds 
Trapping • Drop Installation • Pre/Post Wire 

Patricia B. Baldwin, Owner 80 Hwy. 17 S. 
(919) 270-3111 Hampstead, NC 28443 

MC COMMUNICATIONS 
NATIONWIDE CABLE SPECIALISTS 

Serving: 

Cox Cable • TCI • Continental 
• Prime Cable • Times Mirror • Falcon 
• Warner • Jones Intercable • Daniels 

• United Artist • Prime Star 

Installations - MDU's - Audits - Construction 
DBS - Converter Recovery 

1-800-348-9988 
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California 41e Amplifier 

U.S. manufacturer of; C-Band and Ku-Band LNBs, Feedhorns 
and accessories; Wireless Cable (MMDS) products including 
LNAs, downconverters and the Beambender', a low cost 
microwave repeater; and special application products 
including ARABSAT LNBs and Commercial IF Amplifiers. 

Contact: Dennis Schwab 
California Amplifier, Inc. 

460 Calle San Pablo, Camarillo, CA 93012 U.S.A,. 
TEL: (805) 987-9000 FAX: (805) P87-8359 

D.E.A. CONSTRUCTION COMPANY 

Laying the Future of Telecommunications 
Specializing in Alternate Access 

Call for a company brochure, 

(303) 477-0306 

1-800-642-9621 

Fax (303) 477-0256 

Design • Engineering • Project Analysis • Construction • Cost Management • Splicing 
Testing • Fiber Optics • VoiceNideo/Data • Rebuilds • Make-Ready • Upgrades 

Post-Wire • Pre-Wire • LAN Systems • Fiber-to-feeder • Full/Modiked Turn-key/Labor 

Robert Marzullo - Director of Cable/Fiber 
John Hayes Jr. - Assistant Director 

john burns 
construction company 

SCIE MEMBER 

Coaxial / Fiber Optic construction 

Engineering / Splicing / Testing 

General Contractor / Project Management 

Rebuilds / Upgrades 

Call for company brochure 

P.O. Box 827 

Orland Park, IL 60462-0827 

(708) 479-2143 

FAX (708) 479-4956 

800-323-0448 

Cable Works 
Subscriber billing software starting at $1700! 

Cable Works I ROP 
Unattended Pay-Per-View - Event authorization. 

Computer Utilities of the Ozarks 
(800) 541-8825 (501) 741-1616 

See us and Zenith at the Texas Show booth 546. 

Professional Services/Design/Construction 

Contractor 
Turn Key 
Services 

CABLE TECHNICAL SERVICES 

• Commercial/Residential Installations 
• Underground/ Aerial Construction 

• Sweep and Balance 
(Tektronix Sweepless) 
• Design/Strand Mapping 
• System Audits/As Builds 

11226 Indian Trail, Dallas, TX 75229 
(800) 486-4165 • (214) 241-4169 

System Technician 
Total technical responsibility for small 2-way sys-
tem's head-end and plant. Duties include leak 
detection, FCC proofs, sweep/balance, trou-
bleshooting, line extension construction and 
some installations. Candidate must be a self 
starter, highly motivated, responsible, neat, well 
organized, possess supervisory skills, take pride 
in work and be an experienced pole climber. 
Send resume with salary history and salary 
desired to: 

Joe Lee McClellan 
Nelson County Cablevision Corporation 

P.O. Box 395 
Lovingston, VA 22949 

g(iffEn 
gn, 

• Connectorization 
• Consulting • Installation 
• Locating • Restoration 
• Splicing • Surveillance 

• FIBER OPTIC TRAINING 

• TELCO • CAN • LANS 
• NATIONWIDE SERVICE 

Rt. 6, Box 418 Neosho, MO 64850 
(417) 451-3396 

Fax: (417) 451-3111 

FIBER OPTIC SPECIALIST 

Career Opportunities 

Design & Drafting 
Computer-Aided Design & Drafting 

AJM Design Associates 
Contact Tony Messina 

(over 10 years of experience) 
for further information call: 

Ph: 215-676-9161 Fax: 215-677-9026 

Software 

SubTRACKER 
CATV BILLING SYSTEM 

US & International Version 

Statements, Database, 
Reports, IBM 

Compatible, Low Cost, 
Fast. Ideal for small to 

tf fflfflfflil Ib\là  medium systems. 

LAN and Multi-Town Capability. 

Canergy Cable Software 
403-354-2510 or Fax 403-354-8780 

Technical Supervisor 
Central New Jersey, responsibilities include system repair, maintenance, installation and facilities for a 
40,000 customer, 500 mile system. Requirements include 2 year post high school education, 5 years 
experience in CATV repair, maintenance and headend, 3 years supervisory experience and in depth 
knowledge of advanced technical and operational areas of CATV. 

Installation/Repair Supervisor 
Central New Jersey, responsibilities include system repair and installation of a 100,000 customer, 1,500 
mile system. Requirements include 2 years post high school education, 2 years experience in CAN 
repair, 3 years supervisory experience and demonstrated organizational abilities. 

Send resume with salary requirements to: 

Technical Operations Manager 
TKR Cable Company CN 6805 
Piscataway, NJ 08855-6805 

Equal Opportunity Employer 
in 
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Career Opportunities (cont.) 

Utility and Cable TV 
Contractor 

- Western Region 
Manager 

Minimum 10 years management experience 
in telephone and/or cable TV construction 
with knowledge of fiber optic systems. Must 
be willing to relocate and/or travel as 
required. 

College degree preferred. 

Send complete resume to: 
P.O. Box 241 

Palos Park, IL 60464 

CONSIDERING THE NORTHWEST? 
Established computerized CATV Design and Mapping Company; seven years with stable 
clientele, located in northwest with mountains, rivers, lakes, endless recreational opportuni-
ties "Quality of Life." 
Includes business chattles, vehicles, leased office space with receptionist, fully qualified 
staff, existing contracts. 
Serious cash inquires - Inquiries held in confidence 

Respond to: 
Box ME 

CT Publications 
50 S. Steele St. #500 
Denver, CO 80209 

CORPORATE SAFETY & HEALTH DIRECTOR 

Position available, large company needs 
Corporate Safety and Health Director to handle the following: 

• Advanced Safety Concepts 

• Advanced Healthcare Safety 

• Principles of Occupational Safety & Health 

• Safety Management Techniques 

• Safety Training Methods 

• Joint Safety and Health Committee Training 

• Principles of Vehicle/Fleet Administration Safety 

• First Aid/CPR Instructors Development Courses 

• OSHA Standards for the construction and communications industry 

Preferred but not essential: 

BA degree or equivalent, and five years corporate/management training. 

Person must be available to travel extensively. 

Deadline for applying is Wednesday, March 31, 1993. 
if interested please send resume and salary requirement to: 

Russell G. Bambarger, Tele-Media Company, 
P.O. Box 5301, Pleasant Gap, PA 16823-5301 

"EEO" Equal Opportunity employer M/F 

Service Technician 
Cable System located in the Atlanta Georgia area is looking for a service technician. Responsibilities 
include system maintenance, signal leakage and service repairs. Requires 2-3 years experience as a ser-
vice technician, a good driving record, positive attitude, and the ability to work without direct supervision. 

Excellent benefits, salary commensurate with experience. Send resume and salary history in confidence to: 

Premiere Cable Communications 
Attn: Vicki Bates, 31 Griffin Street 

McDonough, GA 30253 
EOE 

Training 

IN THE DARK ON 

FIBER OPTICS? 
Fiber Optic Training Course 

Learn to splice, test, 
connect and 
troubleshoot 

a fiber optic network. 
303-663-6445 

FIBERLITE 
INTERNATIONAL e) 

2100 W. Drake #.149, Ft. Collins, Colorado 80526 

Peter 

FroehFroehlich & Co. lich 
search 

PO. 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. 

FIELD SERVICE 
TECHNICIAN 

Eagle Comtronics, Inc. a Manufacturer of 
electronic devices for the cable TV indus-
try seeks a Field Service Technician with 
2 years CATV experience. Candidate 
should possess an AA degree or equiva-
lent experience with RF specialization 
and must have a good understanding of 
video level TV signals. 

Job duties include: Extensive travel 
(50%): equipment demonstration: 
Training CATV operators in service/repair 
techniques: troubleshooting/testing prod-
ucts in the field. Position will be based in 
Syracuse. 

Eagle Comtronics offers a competitive 
salary and benefits package. For confi-
dential consideration, send resume and 
salary history to: 

Pam Kopiel 
Director Human Resources 

P.O. Box 2457 
Syracuse, NY 13220 

— EAGLL 11 
COMTRONICS 
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Career Opportunities (cont.) 

System Designer 
Major MSO Contractor seeks candidate for System Design/Drafting of aerial/underground 
CATV, LAN plant; electronics design; BOM development and quality assurance on field 
designs. Successful candidate must be able to demonstrate work quality and past suc-
cess. Experience in various fiber to RF architecture is desired. This is a full-time position 
to begin in the New Jersey area. Send resume, salary history and references to: 

Personnel Director 
Shanco Corporation 

P.O. Box 125 
Auburn, NY 13021 

EOE 

Equipment Sales & Service 

/ Female Business Enterprise 
Complete Cable Equipment Repair Facility 

1-800-551-0096 

LEE ENTERPRISE 

Call for Complete Price List 
'Includes UPS return ground shipping and minor parts 

NEW: Rack Space Saver VCII 
Chassis Upgrade - $99.50 
• VCII Upgrades, Exchanges 

& Complete Repairs 

623 Fourth Street • P.O. Box 590 
Deshler, NE 68340 
FAX (402) 365-7228 

NATIONAL 
CABLE TELEVISION 
COOPERATIVE. INC 

14809 W. 95th Street 
Lenexa, KS 66215 USA 
Phone: (913) 599-5900 

Fax: 913-599-5903 

PURCHASING POWER! 

More than 325 companies — including 
17 "Top - 100" MSC's save money every 
month by purchasing cable, programming, 
coax, hardware, insurance, motor vehicles 

and more through the co-op. 
Call to find out how the co-op can give 

you purchasing power. 

QUALITY CONVERTER SERVICE 

For reliable converter & line equipment service 

Ic•--c° N g:NORTHEAST CABLE 
..ELECTRONICS, INC. 

Call for flat rate price list: 

(800) 237-6069 

Trucks, Lashers & 
Construction Tools 

i.L e -7-L 
t 

The Manlitt & Lasher specialists since 1981 

BUY . SELL • LEASE 
SHIPPED WORLDWIDE 

Lashers rebuilt in one week 

Call For Price List 

Aerial Equipment Service Co. 

7351 Hazard Avenue, Unit B 
Westminster, CA 92683 USA 

Phone: 714-895-4863 
Fax: 714-893-6986 

Cable Tools 

call for catalog 

800-233-8713 

Installation company wants to expand 
operations thru acquisition of other 
install contractors with long term con-
tracts. 40M plus subscribers preferred 
with solid MSO relationship. 

1-800-486-4165 

Cable TV Construction 

Experienced only. Top Dollars. 
Excellent benefits. Long term. 

Male/Female. Aerial/Underground. 
All positions available. 
PA - NY - OH - WV. 
Cablemasters Corp. 

800-242-2522. 

ADDRESSABLE 
CONVERTERS 

FROM 
$11.95  

IN STOCK 

FULLY REMANUFACTURED - 
90 DAY WARRANTY 

List your equipment 
for sale with us — computerized 

Inventory Locoter system — 

See our ad in this Issue 

CONTEC  
INTERNATIONAL 

800-382-2723 

WE NEED SURPLUS 
NEW & USED 

Connectors, Taps, Headend, 
Line Gear, misc. 

TM BROKERS 
5402 Highway 95 

CocolaIla, ID 83813 
Phone: 208-683-2797 

208-683-2019 
Fax:208-683-2374 

"jade!, 
mr-f-
• • u 

••••1.- 

/ 

This is a picture of our DPDT RF relay. It switches frequencies from 
DC-600 MHz with ease. We use it to build RF switching systems ... 
SPOT, DPDT, 4PST, 4PDT and so on. No nonsense. It has very 
high isolation and very low insertion loss. These units are now 
switching signals in some very large cable TV headends for testing 
and/or routing purposes. Our relays can help you do your job better, 
too. No nonsense. Call or fax for free info, on all our products. 

Alaun Engineering 
2305 Florencita Drive, Montrose, CA, 91020 USA 

PH/Fax: (818) 957-0618 
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Equipment Sales/Service (cont.) 

wr  

SerViCt 

Ç10CP 

indl1544;46.4,_ 
_At"( ROCKY MOUNTAIN 

JUMPER CABLES 
11)66 P.O. BOX 9707. HELENA, MT 59604 

Custom Made 
Jumper Assemblies 

AU Brands Fittings/Cable 
• F Male • RG - 59 
• F Femate • RG - 56 
• BNC • RG - 11 
• PL • Other 

Our jumpers never leave our plant during construction, insuring inspection of each phase 

of construction. Our quality control insures you of the lowest RF leakage possibe. 

Call for pricing and free sample. (406) 458-6563 1 
• 

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) 714-272-2360 Fax: 714-272-3032 

WIRING PRODUCTS 

PH. 216/365-3889 
FAX 216/322-0321 

OVERSTOCK 
SPECIAL 

RISERS, MOLDINGS, ANCHORS 

PAWIB DESCRIPTION OTY PRCE 

Cl -3000 NYLCAINA/L6NS 60014 2 34/C 
04000 4" RISERGUARD BEIGE 3064 1 06/FT 

BKINN 1.416 1 06/F I 
GRAY 2.080 1 C6/FT 
WHITE 208 1 06/FT 

C301:0 3' l'USER GUARD ER011114 2.5447 7607 
WHITE 7344 71/FT 

F6200 7 HISER GUARD BECMN 3.004 50/FI 
BEIGE 2046 50/F T 
VOlITE 472 50/F T 

050 11,MSERGUARD BEIGE 7744 »FI 
BROWN 3.720 30/FT 
0E016000 ose 30/FT 
WHITE 400 30/F T 

I610D 1' RISER GUANO 13410VIN 4760 21/FT 
%D'AOC» I 576 21/FT 
5144111E 1.4001 21/FT 

R60 R1SER GUARD GRAY 2 66f 13/F1 
1110010N 1 CCIY 13/FT 

66220 7A7 MŒDING BEIGI 4856 44/F 
44/51 

66271) 1 I MOLDING 5.240 300 
4 816 XvF1 

M-150 INXIW ACLONG 4 037 40/11 
1 MM 40IF t 

1.4.7600 601 /.• H MOLDING 7 0401 24/F 
4.1.100 110 . ftiOLDING 3 360' 28/F I 
E67000 606: MOLDING 4.240' 21/61 
0460 'MW MOLDING 6 120 16/F1 
C12000 106.3 36/FI 
GT-10 / GORREGATED IUBING GRAY Ise 46e 
GT•11 7 GOPREGATED RIBING GRAY 2501 81/i 
GT-II I BUTTERFLY cubes so.00e 2 81/C 

BOXES 

DSW 054V 111061041 STEEL 000.1/ENDING 
DSW 241660 74•0100f STEEL Km VEND...G 
CISVI 24 615P 24111141%51 SI EEL BOXIM011301 
DSW 24147P 2410141XT STEEL 80/6PAOLCCA 
OSW2IIWP 2401044 STEEL BOX PAIXOCK 
141.161411 N 161041%0 STEEL 600411NLOGII 
DB TITISI 1 1,6151011 STEEL BOX MASER 
De 15128 1 lextrxr STEEL KM WSTER 
St 24186 IN 2410181(81 STEEL BOX PINLOCK 
St 10106 04 101001161 STEEL BOX PINLOCK 
SL 18126 V 1816174.61 STEEL BOKVENDNG 
50101080 10111101X6' STEEL BOX.VENDING 
MIE 77.5111161 MASTIC 130/6SCREVI COVEF1 

206 t2 50EA 
13 t 23004E0 
26 20 004E0 
28 20 MEA 

226 23 006A 
7 IO 004EA 

25 77 004EA 
60 24 MI* 
26 26004E0 
16 I6 °MEA 
26 2401301A 
55 16 006A 

1270 I 42/EA 

MAIN UNE EQUIPMENT, INC. 
National Distributor for 

PATHMAKER — TEXSCAN 

WE BUY: Used Converters 
Used line gear 

WE SELL: Refurbished Converters 
Line Gear 

WE REPAIR: Converters & Line Gear 
Distributor of Eagle Traps 

1-800-444-2288 
FAX:310-715-6695 

Los Angeles • Atlanta • Spokane 

AVANTEK, CALAN, 

WAVETEK, SADELCO 

AND MANY MORE 

Tel.: (514) 725-8549 

Fax: (514) 725-5637 

CÁ1T TEST 
EQUIPMENT 
Fully reconditioned and 
worronteed CATV sweep 
systems signol level meters 
spectrum onclyzers bench 
sweep e• - 

WE BUY SELL AND TRADE 

11.111 111.11ffln.!2 
IlmITI‘F•11 I MGO 

I. R 1;1 ‘,j 

\1,11111.,i1.1./I .111,1.1,1 III/ II:2 

Specialist in CATV equipment repair and technical services. 

FREE SHIPPING 

CASH PAID 
We Need: Magnovox, Jerrold, Scientific-Atlanta 

(X-cess, Used, In Field) 
We Pay: Top Prices!! 
We : Buy-Repair-Sell 

ACHIEVE PEAK PERFORMANCE 

RUT 
1ENGINEERING, INC.  

USA 

1-800-228-0633 Ph: (408) 733-4830 Fax: (408) 773-0937 

fREFURBISHED / BOUGHT / SOLI;\ 

• G.I. Video Cipher II • Standard 32 C/K Rec 
- $430 - $265 

• Magnavox 5-330 • DX DSM1408 Agile 
Trunks -$325 Mod - $315 

• Jerrold SJ Trunk - $199 • Standard MT 700 VCII 
- $465 

• Minimum Quantities Apply 
Call for complote inventory list: 

ARENA SERVICES INC. 
We service what we sell 

USA 

90 day warranty 
215-630-0320 
Fax: 630-8202 

WANTED 
Headend • Linegear • Converters 

Magnavox, Jerrold, SA 

AERIAL BUCKET TRUCKS 
Large selection geared 

for CAN 

STANDARD TRUCK & 
EQUIPMENT CO., INC. 

1155 Hill St. S.E. 
Atlanta, GA 30315 
Ph: 1-800-241-9357 
Fax: (404) 622-4462 

USA BUCKET TRUCKS 

CABLE DISTRIBUTORS CO. 
IMPORTERS AND EXPORTERS 
OF CABLE TV EQUIPMENT 

FOR SALE 
Hamlin MCC -3000 (as is) .500 
Scientific Atlanta 6750 .506 

Jerrold DSX-2 $5.00 

Oak RTC -56 -3 $15.00 

WE BUY SURPLUS CONVERTERS 
AND LINE EQUIPMENT 

(USA) Phone: 800-554-1215 

Emergency Alert 
Systems 

By 

IdEA/0111iCS 
69 Channels 

14 day delivery 
Compatible with all headends 

Affordable 
24 & 88 Channel units also available 

(701) 786-3904 
Fax: (701) 786-4294 

TEST EQUIPMENT 
Reconditioned Wavetek, HP, Tektronix and more. Signal Level Meters, Sweep Systems, TDR's 

Power Meters, Spectrum Analyzers, Frequency Counters, Fiber Test Equipment and much 

more. Guaranteed to meet/exceed manufacturers specs. 90 day warranty standard. 

SATELLITE ANTENNAS 
Used Scientific Atlanta 10 meter, Simulsat 5 meter, Harris 6.1 meter. Many others also available. 

PTL Cable Services Inc. USA • Phone/Fax (407) 747-3647 
BUY-SELL-TRADE 
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PRESIDENT'S MESSAGE  CTE-1  

Take advantage of us! 
By Bill Riker 
President, Society of Cable Television Engineers 

Society of Cable Television Engi-
neers membership benefits — what 

are they? Do you use any or all of 
them? If you don't use them, start to do 
so now! They include: 
• Reduced registration fees to 

Cable-Tec Expo and all SCTE semi-
nars, including Emerging Technolo-
gies, Technology for Technicians and 
Occupational Safety and Health Ad-
ministration seminars. These give you 
the opportunity to learn firsthand from 
some of the finest trainers and individu-
als in the broadband communications 
industry. 
• Professional certification as an In-

staller, Broadband Communications 
Technician or Broadband Communica-
tions Engineer (BCT/E). Installer and 
BCT/E certification proves your knowl-
edge and expertise. Employers are in-
creasingly seeking certified personnel 
and you can immediately see the re-
wards of investing time and effort in 
yourself. 
• A free subscription to the Society 

newsletter, "Interval." Read this publi-
cation every month to get the latest 
on SCTE happenings around the 
country. 
• Member discounts on all SCTE 

publications and videotapes. These 
make it easier for you to learn more 
about your industry and how to help it 
progress into the next century. (See 

page 87 of this magazine or the March 
1992 issue of Interval.) 
• The Tuition Assistance Program. 

It's open to any deserving SCTE mem-
ber to advance himself or herself by pur-
suing National Cable Television Institute 
or other technical training courses. 
• Seventy-four chapters and meet-

ing groups all over the nation. These 
typically offer in-depth seminars every 
six to eight weeks on the subjects you 
are interested in. Members register at 
lower rates and are insured against 
personal injury while attending SCTE 
functions. 
• Health insurance is available at 

group rates to supplement your exist-
ing hospital or comprehensive medical 
insurance program. SCTE members 
also can obtain life and accident insur-
ance at competitive rates. 
• Free or reduced-rate subscriptions 

to industry publications such as "Com-
munications Technology," "CEO" and 
"Multichannel News." These help you 
keep up to date on the latest technolo-
gy and corporate developments. 
• SCTE's Satellite Tele-Seminar 

Program. These are hour-long training 
seminars downlinked every month — 
completely free to our members. 
• Corporate rates for hotels and 

rentals cars. This can help during busi-
ness travel or at vacation time (or a 
special weekend for you and your 
spouse). 
• Your free copy of the "Annual 

Membership Directory and Yearbook." 
It allows you to keep in touch with all of 
the people you met at SCTE functions 
during the year! Besides a complete 
membership listing, it contains a wealth 
of photos and information on the Soci-
ety's activities and programs. 
• SCTE's Employee Dishonesty in-

surance coverage. This has been ex-
tended to our entire membership. The 
employer of any SCTE member who is 
charged and convicted of employee 
theft or dishonesty will be indemnified 
by the Society's insurance. 

So, don't you think it's time to take 
advantage of us? These benefits are 
for you — please use them! CT 

Cabletek enclosures securely cover 
your connections. And they're built 
to last. Cabletek stocks both metal 
and plastic enclosures in many 
sizes and colors. Designed to meet 
your specific needs. 

1150 Taylor Street • Elyria, Ohio 44035 
(216) 365-3889 

Toll-free 800-562-9378 
Fax (216) 322-0321 
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...is the one thing we never have enough of. The ability to automate, document, 
and print measurements for compliance testing is not just a good idea, it is a necessity.  

The Cheetah' System is an Automated Remote Testing System so complete it can 
perform complex system compliance tests right from your desktop with IBM compatible 
personal computers. 

The Quality the Cheetah" adds to your system goes beyond improving plant maintenance 
and system performance. The Cheetah' allows Quality Time to be spent both 
professionally and personally by the cable staff. 

Cheetah' is the alternative to spending countless man hours in extreme weather 
conditions to verify system performance. Automate with the Cheetah' — it leaves all 
other methods out in the Cold! 

Automate n Wit e T-'-tin in" 

%rife 
ergENNE 

WE MEASURE THE BEST!' 
TM 

SUPERIOR ELECTRONICS GROUP, INC. 
2237 Industrial Boulevard, Sarasota, florida 34234 
Telephone (813) 351-6700 • Fax (813) 351-9193 

Make to Booth 335 at the Texas Cable Show. Reader Service Number 60. 



Fiber deployment 
considerations in a 
converging marketplace 
The following is adapted from a paper 
that ran in the Society of Cable Televi-
sion Engineers "1994 Conference on 
Emerging Technologies Proceedings 
Manual." 

The deployment of broadband in-
teractive networks represents a con-
siderable capital cost and market risk 
for both cable TV operators and their 
potential competitors. As a result, 
several mergers and acquisitions re-
cently have been announced between 
cable TV operators and telephone 
companies to share the market risk, 
gain network economies of scale, and 
more effectively utilize each other's 
strengths. 

With this increased cooperation 
with telephone companies, cable TV 
operators face new service chal-
lenges and planning considerations 
as they continue to evolve their net-
works. This article will review how 
cable TV and local exchange carrier 
(LEC) fiber-based residential net-
works are evolving toward similar ar-
chitectures and will consider different 
scenarios for fiber-based networks in 
meeting today's requirements while 
providing for maximum flexibility in 
the future. 

By Douglas E. Wolfe 
Senior Applications Engineer 

And John S. Lively 
Senior Industry Analyst 
Corning Inc. 

W ith regulatory barriers falling 
and technological advances 
reaching new heights on 

what seems to be a weekly basis, the 
race has begun among wireless, telco 
and cable TV operators for primacy in 
the residential broadband services in-
dustry. Cable TV and telco conver-
gence is causing both entities to re-
think how they deploy their networks 
to best deliver both existing and future 
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Figure 1: North American 
fiber volume by application 
segment, 1992 

78% 

LECs 

  11% 

Cable TV 

ix) 

services. The choice of network archi 
tecture best suited to deliver those 
services depends heavily upon the 
type of services to be provided (with 
varying levels of reliability), the type 
and condition of the existing plant, 
and of course, the installed cost. 

As the desire to provide new inter-
active broadband services grows, net-
work bandwidth requirements in-

crease and more and more service 
providers are embracing optical fiber 
as the medium of choice for their net-
works. Both cable TV operators and 
LECs have been deploying optical 
fiber aggressively for the last several 
years with no end in sight. Cable TV's 
rate of fiber deployment doubled in 
1992 from 1991, compared to a 30% 
increase for local exchange compa-
nies. Anticipated fiber deployment 
growth rates for 1993 over 1992 for 
the cable TV and regional telephone 
industries are 60+% and 15-20%, re-
spectively. Figure 1 illustrates the rel-
ative amount of fiber deployed by 
cable TV and telephone companies in 
1992. 

The cable TV 
residential network 

The headend is the origination 
point for signals in the cable TV sys-
tem. It has a variety of antennas for 
receiving satellite-delivered program 
signals and over-the-air broadcast 
signals. In addition, the headend usu-
ally contains equipment for receiving 
and playing back locally originated 
and prerecorded programming. 
Headends now are routinely being in-



.tevE CILIIGED! 
ou know us as \nixter Cable TV. 
We have been your source for 
superior products. service and 

delivery for over twenty-five years. You 
know us as people who care about your 
success, and the industry we all work 
in together. 

Today, our industry is growing 
beyond traditional video entertainment 
to include voice, data and expanded 
video services. Were growing too. 
investing in new people. product systems 
and enhanced services to help you take 
advantage of these opportunities. As 
always. we are bridging the technologies 
of our world-class supplier partners with 
your evolving needs to create solutions 
that will help you remain competitive in 
this exciting and changing market. Our 
new name, ANTEC Communication 
Services, reflects our expanded focus. 

As ANTEC Communication 
Services, you can always count on us 
for the responsiveness and personalized 
service you've come to expect throughout 
the years. After all, when people come 
first, the rest comes naturally. 

Marty Ingram 
President 

ANTEC 
COMMUNICATION SERVICES 
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AINTECs" 

2850 West Golf Road • Rolling Meadows, Illinois 60008 • 708-437-5777 

1993 ANTEC 

See us at the Texas Show, Booth # 403. Reader Service Number 61. 


