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Start Making Your FCC 
Video Tests - Now! 
Now there's a complete (and affordable) answer to baseband 

video testing. The new VIG791 CATV VITS Insertion Generator 

and VSA794 CATV Video Signal Analyzer give you the versatility 

and convenience you need to performance test any headend faster 

and easier than ever before, without interference or interruption 

to your customer's service. Here's what you get: 

• One-button automated measurements and test signals for: 
- Differential Gain and Phase 
- Chroma to Luma Delay 
- In-channel Frequency Response 
- Percent Modulation 

• Direct digital readout of all measurements with no 
calculations or interpretations from the only digitally 
automated full function Waveform Monitor/Vectorscope - 

• VITS mode generator allows testing on active channels 
without service interruption 

• Exclusive simultaneous generation of two test signals to 
allow complete testing with one setup and test procedure 

• Easy and accurate FCC required tests with minimum 
training and capital expense 

• Plus, much more and all for less than $9000 

Call your cable sales representative today at 

1-800-SENCORE, ext. 703 to learn more 

about these new, exciting instruments designed 

exclusively for the CATV industry. 

Call 1-800-SENCORE ext. 703 
(736-2673) 

See us at the Western Show booth #2069 

3200 Sencore Drive, Sioux Falls, SD 57107 

Reader Service Number 2 PH(605)339-Olog FAX(605)339-0317 '  



t 

Signs of True Leadership 

INNOVATION 
mn itILOGY TRADITIUN 

Teue leaders of any high-tech industry 
are those who dare to take new paths in 

search of improved technologies. The 
accepted ways may be adequate to the 

job, acceptable in the marketplace. 
Complacency rules the day. But a true 

leader will take the risk of developing 
maverick thinking into revolutionary 
advances. And the conventional suddenly 

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

coaxial cable field. 

Theorists had long recognized that 
plain air would make the 

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

considered to be an easily achieved 

objective. After extensive R&D by 
Trilogy's technical staff, however, the 

vision of the dreamers became a 
triumphant reality utilizing just the right 

combination of materials and construction 
to forge a unique MC2 coaxial cable. 

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

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

excellence. 

Call or write for free samples and brochure:11-ilogy Communications, Inc., 

2910 Highway 80 East, Pearl, Mississippi 39208. 800/874-5649 601/932-4461 
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Tamper-proof, time-proven, choice 
of eight colors, prestamped for all 
numbers and letters, serialized, 

customized, in strips of ten for 
field convenience and cost-efficient. 

For more information on the most complete 
line of cable markers available call 800-257-2448. 

%"S icic&iai&ct 1111111111,1•3 
Products creatively designed for the cable industry 
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Get a Lock on Security 
with Slam LockTM 

An unlocked pedestal invites trouble...like vandalism 

to the pedestal and the valuable equipment it protects. 

Or worse, tampering to result in unauthorized, unbilled 

cable service to homes. 

ANTEC's Monarch brand of Slam Lock pedestals, 

built to ANTEC's design parameters by Reliance 

Comm/Tec, lock automatically when they are closed. 

Its self-locking mechanism assures with a "click" that 

the pedestal is securely locked until the next service. 

Unlocking by a field technician is simple with an 

industry-standard Diversified Control key. 

Monarch pedestals offer 360 degree access with 

a lift-off cover, allowing easy installation and maintenance 

of the cable equipment inside. These ready-to-install 

pedestals are available in a variety of sizes, as well as 

metallic and non-metallic construction, to suit the needs 

of any installation. 

Monarch Slam Lock pedestals never forget to lock, 

so that's one less step your technician has to remember. 

To lock up security for your cable system, call your local 

ANTEC network consultant or 1-800-TO-ANTEC. 

Our Cable Integrated Services Network (CISN) 

is a "blueprint" for building a broadband 

network that accommodates interactive services 

in a 1 GHz spectrum. The MONARCH family 

of products provide outside plant equipment 

for the broadband network. 

ANTEC 
N  e tvvork Kinc>w-11-1c->vv 

1994 ANTEC Reader Service Number 5 See us at the Western Show booth #200 
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THE FCC 
IS NOT THE 
ONLY GROUP 

REDUCING YOUR 
PROFITS... 

YOUR NIDU 

"'CUSTOMERS" ARE 

STEALING MILLIONS 

FROM YOU. 

THIS IS MONEY YOU 

CAN NO LONGER 

AFFORD TO LOSE. 
CALL THE INDUSTRY 

LEADER IN 

HIGH SECURITY 

ENCLOSURES 

AND LET US SHOW 

YOU HOW TO STOP 

MEW THEFT 

AND IMPROVE YOUR 

BOTTOM LINE! 

Cable Security 
801 FOX TRAIL 

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

205-742-0055 
FAX 205-742-0058 

EDITOR'S LETTER T;e  

Transition 
means competition 
Br he big news as I write this month's 

editorial is the late October an-
nouncement that Sprint, Comcast, Cox 
and TCI have teamed up in hopes of 
providing consumers with one-stop 
shopping for local, long distance and 
portable/mobile telephony along with 
CATV service. Instead of cooperation 
with the regional Bell operating compa-
nies (RBOCs), this new venture hopes 
to compete against them. It wasn't all 
that long ago that TOI and Cox were in-
volved in merger efforts with two of the 
RBOCs, Bell Atlantic and Southwestern 
Bell. Convergence is once again under-
way, except now it's down a slightly dif-
ferent path. 

Of course some federal and state 
regulations will need to be tweaked a 
bit first, but this venture had to get off 
the ground before the government's 
deadline to register for December's 
auction of radio spectrum for new wire-
less technology. Personal communica-
tions services (POS) using the newly 
available spectrum have the potential 
to be big sources of revenue to the li-
cense holders. 
I think alternative revenue streams 

will be critical to the future of our indus-
try, particularly in the light of increasing 
competition from the direct broadcast 
satellite (DBS) and multichannel multi-
point distribution service (MMDS) fronts. 
Cable's bread and butter — multichan-
nel entertainment delivery — is now a 
public commodity, available from a vari-
ety of providers, and soon to be avail-
able from even more. As this competi-
tion heats up, we'll likely see some of 
our market share lost to others. Thus 
there is the need for other ways to put 
cash back in the till. 
I don't imagine the RBOCs will take 

this in stride, though. Video dialtone is 
on the horizon, cross-ownership restric-
tions are being challenged and this 
year's derailed telecommunications re-
form legislation will probably be back in 
some form in 1995. Even with the clout 
of the new venture — good national 
marketing strength plus its access to the 

our partner companies' millions of 
homes passed — competing against the 
RBOCs, other long distance carriers 
and maybe even other multiple system 
operator/telco ventures will be tough. 

The venture will be up against en-
trenched incumbent players, much like 
our own competition faces when trying 
to take our customers away. Further-
more, cable doesn't necessarily have 
the rosiest of reputations when it comes 
to the perception of a high-reliability, 
high-quality service provider. Even with 
the credibility of Sprint behind them, the 
three MSOs will have some image build-
ing to do to convince consumers in gen-
eral that telephone-type services from 
someone other than the local phone 
company will be as good (or better) than 
what they have now. Choice will be im-
portant, too. If this new venture does in-
deed find success at providing local and 
long distance service, will consumers be 
able to choose AT&T or MCI for long 
distance or will they be limited to Sprint? 

These and other questions will be an-
swered in time. I for one find this period 
of transition to be an exciting one. Com-
petition is here to stay. Let's do our best 
to make sure we're among the winners! 

Ronald J. Hranac 
Senior Technical Editor 
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Build Today.. .Save Tomorrow! 

D 
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• Power by Design is a function of power supply efficiency 

• Power supplies operate more efficiently when loaded to their 
maximum output rating 

• To achieve maximum performance Power Guard offers 
interchangeable power modules in 3, 6, 9, 12, and 15 amp 
ratings 

• This variety allows you to maximize your power supply 
efficiency and to save money 

ANNUAL SAVINGS 

$250,000 - 

$200,000 - 

$150,000 

s1 00,00o 

$50,000 

$0 - 

PC-6015-0 

1 5 15 20 10 
YEARS 

The information in the chart shown above has been based upon 90% efficient 
power supplies. The average annual savings is $35.57 per power supply times 300 
power supplies in the system with an average kilowatt per hour cost of $.12. 

FLP-6015-0 SLE-6015-36-S1 SLLP-6015-36-S1 SLP-6015-36-S1 

Call 1-800-288-1507 for a free Power by Design package which includes a 
software program to analyze your current powering requirements. 

..POWER GUARDT. 
A n ANTEC Company 
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DON'T LET IT HAPPEN!!! Monroe's NEW Model 628 Encoder 
Sensor will automatically switch to an alternate program feed 
whenever scrambling stops. The 628 works with the major 
encoders in the industry and is small and easy to use. At 
$325 the 628 is cheap insurance against the irate customer 
calls you receive when the wrong program unscrambles. 

Stop worrying about your scrambled programs and install our 
Model 628 Encoder Sensors today. Call us today! 

MONROE 
ELECTRONICS 

LYNDONVILLE, NEW YORK 14098 

Commercial 
Receive Only 
Antenna Systems 
2 4M, 3 OM, 3 4M, 37M 

800 821 6001 
716 765 2254 

FAX 716 765 9330 

Quality 
Features  
• Proven reliability for business and 
educational networks. 

• Successfully installed for U.S. Postal 
ServiceTraining Network (PSTN); 
Teams Network; Oklahoma State 
Network. 

• Precision molded, multi-segmented 
reflector, allows quick and easy 
installation. Individual panels are 
interchangeable and field replaceable. 

•Available in a variety of feed 
configurations for C and Ku-Bands. 

• High performance Az/El mount or 
precise declination adjusted polar 
mount available—rugged and fully 
galvanized mounts. 

•Tumkey installation available. 

PO Box 368 
1700 NE Cable Drive 
Conover NC 28613 
704/464-4141 

1,1pcpp_ini Fax 704/464-5725 

"Quality is reflected in everything we do" 
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Need a little extra space at the 

headend? Before you knock out a 

wall, raise your standards and 
upgrade your racks with the 

remarkable new high-quality, 

low-profile Standard Agile IRD II. 
With the Agile 1RD II, you'll get 

a full-featured, frequency agile, 
C/Ku satellite receiver and a com-

mercial VideoCipher® descram-

bler. You'll get them meticulously 

integrated into an MSO-approved 

package only 1.75" tall. And you 
won't give up anything. 

The Agile1RD II gives you rock-

solid 100 KHz PLL tuning 

accuracy and easy access to C or 

Ku bands and all scrambled cable 
programming. More importantly, 
it gives you 70 MHz I.F., dual 

down-converter circuitry, and 

superb specs for textbook video, 
even in areas of high terrestrial 

interference. 

The Agile IRD II, also gives you 

easy access to the unique Gold 

See us at the Western Show booth #2347 
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Standard program, with features 
like a 7-year service policy, life-
time loaner program and tech-

nical-assistance hotline. 
For a brochure proving the 

Standard Agile 1RD 11 can offer 
extras like factory calibrated out-

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

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

low profile. 

Raise your standards. 

Standard 
@Communications 

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

Canadian Address: 41 Industrial Pkwy S., Units 5 & 6 
Aurora, Ontario Canada L4G-3Y5 
905/841-7557 Main • Fax: 905/841-3693 
Sales: 800/638-4741 
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NEWS 

Cable ops enter fray for PCS bids 
One of the latest announcements in 

the personal communications services 
arena involves several prominent cable 
MSOs seeking to become full-service 
providers by participating in the FCC's 
broadband PCS auctions on Dec. 5, 
CableFAX says. TCI, Comcast, Conti-
nental Cablevision, Cox, Cablevision 
Systems and Century Communica-
tions join a list of 74 PCS applicants 
released by the FCC. ICI has a hand 
in three of the applications. It will use 
its stake in GCI Communications 
(along with MCI) to get a PCS foothold 
in Alaska; its 30% stake in WirelessCo 
— along with Sprint (40%), Comcast 
(15%) and Cox (15%) — to enter some 
19 major PCS markets; and its 35.3% 
stake in its PhillieCo partnership, 

along with Sprint (47.1%) and Cox 
(17.6%), to enter the Philadelphia PCS 
market. 

Continental Cablevision also is a 
party to several applications including 
two with Cablevision: Cleveland PCS 
Venture and Boston PCS Venture. 
Winning bidders will have five days to 
make a 20% down payment, and 
roughly 45 days after bidding closes to 
pay for the licenses. The FCC re-
quires companies to build out one-
third of the area's population within 
five years and two-thirds within 10 
years. In other FCC auction news, the 
28th round of the narrowband PCS 
auctions (30 licenses) concluded with 
high bids reaching a grand total of 
$405 million. 

Atlantic Show satisfies the mood 
Attendance at the recent Atlantic 

Cable Show held early October in At-
lantic City, NJ, increased 28% to near-
ly 4,500 people. A representative for 
the show stated, "Along with higher at-
tendance there is also an increase in 
the amount of exhibitors." 

With the usual contradictions that 
one finds in the cable industry, booths 
representing adult services such as 
Spice coexisted peacefully with booths 
representing The Christian Broadcast-
ing Network and The Family Channel. 
As one cable engineer put it, "It's just 
like on the dial. The adult entertainment 
is on Channel's 15 and 17 and the reli-
gious channels are on 16 and 18." 

As for equipment and technology, 
hot topics were compliance with Feder-
al Communications Commission regu-
lations for video measurements and 
the ubiquity of fiber optics. The Society 
of Cable Television Engineers orga-
nized a series of four workshops for the 
technically minded. When not waiting 
in line for autographs from Playboy 
Bunnies or attending the workshops, 
cable engineers could be seen dis-
cussing the anticipated deployment of 
hybrid fiber/coax architectures and the 
integration of telephony with cable ser-
vice. Considerable interest also was 
expressed in the new DBS services 
and the impact they might have on the 
cable industry. 

Test equipment manufacturers seem 

poised to make hay with the new FCC 
technical regulations and with the de-
ployment of increasingly sophisticated 
equipment in cable systems. 

"Cable engineers are very interested 
in the test equipment required for com-
pliance with the FCC's new color mea-
surement standards," stated Dave 
Olps, a sales rep for Sencore. 

Tektronix District Sales Manager 
Bill Denne concurred and added, 
"Cable engineers are also very con-
cerned with end-to-end system tests. 
They are asking, 'How do I measure 
an all-fiber trunk system with coax 
going away?' Sophisticated, portable, 
automated test equipment is drawing 
the most interest." 

Veteran cable TV engineer Len 
Muscato, now employed by Bell At-
lantic as manager, video services op-
erations, noted, "The most obvious 
change in the cable industry is the im-
pact that wireless and DBS and the 
telcos have had. With the conver-
gence of these industries around a 
common technology, equipment man-
ufacturers are clearly anticipating a 
profitable journey on the information 
superhighway." 

Representatives of major equipment 
manufacturers did not want to be quot-
ed but were willing to state that it is 
clear that MSOs will spend increasing 
amounts of capital as they upgrade or 
rebuild their systems. The feeling 

among exhibitors at the show was that 
while some decision makers with au-
thority were present, most major deci-
sions would be made back at the home 
office. 

Regulation and cable 
The workshop on regulation and the 

cable industry focused on the FCC's 
mandate for standardization of the set-
back device. A committee of represen-
tatives from the cable industry, broad-
casting, telephone, DBS, computing, 
the Electronics Industries Association 
and many of the EIA's consumer elec-
tronics manufacturing members has 
been trying to develop a standard in-
terface to be built into TV receivers 
and VCRs. This effort has included the 
type of connector, the signals carried 
on each pin of that connector and the 
protocols for the signal reaching the 
consumer device whether it comes 
from cable, broadcast, satellite or tele-
phone. To illustrate how difficult it is to 
come to agreement, the committee 
could not meet an Aug. 15 FCC dead-
line for the standardization of infrared 
codes that will be used to talk to the 
TV receiver and its set-back device. 
Roger Pience, director of engineering 
at the National Cable Television Asso-
ciation, stated, "There is speculation 
that the FCC will come out with a rul-
ing at the end of October regarding the 
IR code issue." 
On other regulatory issues Charles 

Cerino, Comcast director of technical 
operations, stated, "The leakage regu-
lations of a few years back really 
forced cable operators to make their 
plants a lot tighter. Cable operators 
hired and trained technicians to bring 
their plants in compliance with FCC 
CLI regulations. Compliance with the 
regulations on signal-to-noise and 
baseband video should be relatively 
easy to accomplish with the current 
generation of test equipment." 

In response to a question on the 
emergency broadcast system, Pience 
stated, "The FCC has made a number 
of false starts on new EBS rules and is 
not doing anything at the moment. I do 
expect there will be new regulations by 
March 1995." 
One proposal involves requiring 

cable operators to interrupt audio and 
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1900 AM Drive • PO Box 9004 • Quakertown, PA 18951-9004 
Tel: (215) 536-1354 FAX (215) 536-1475 

1 (800) 248-9004 
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FULLY- AUTOMATED 
COMPLIANCE TEST SYSTEM 
FACT: Semi-annual proof of performance testing is here to stay! 

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

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

FACT: L4NguardTM does more and costs less than any other 
monitoring system! 

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

Committed to Quality 

For more FACTS and a demonstration call AM today! 
See us at the Western Show booth #162 
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Experience 

Technology 
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Cable AML 
a world of difference 

Call today: 
Tel (702) 363-5660 
Fax (702) 363-2960 

video on all channels for an EBS alert. 
Broadcasters objected to this as it 
would override their EBS alerts. 
Pience stated that his hope is that 
cable operators will be required to in-
terrupt only the audio portion of select-
ed channels. 

Video proof measurements 
Terry Bush of Trilithic Inc. moderated 

a panel on meeting the new FCC re-
quirements for video testing. Mark Ev-
erett of VideoTek explained the informa-
tion that one can derive from reading 
test signals on a waveform monitor and 
a vectorscope. He also explained in de-
tail the components of an NTC-7 com-
posite test signal and how each compo-
nent can be interpreted for evaluating 
the video performance of the channels 
on a cable system. 

"The video specs the FCC is requir-
ing cable systems to meet are very, very 
loose," stated Linc Reed-Nickerson of 
Tektronix. "Ninety-nine percent of the 
channels in a cable system should pass 
these tests. If they don't it means the 
equipment has experienced a hard fail-
ure or the equipment is very, very old." 

Nickerson explained the meaning of 
differential gain, differential phase, 
chrominance/luminance gain inequality 
and chroma/luma delay inequality. He 
emphasized, "It should not be difficult to 
meet 20% differential gain, 10° differen-
tial phase and 170 nanosecond chromi-
nance/luminance delay requirements. I 
also suggest that cable systems do 
more than the FCC requirement of test-
ing some channels every three years 
but should test all channels periodically 
to ensure that their systems remain in 
compliance. The reason for meeting 
these specifications is not so much to 
satisfy the FCC as to provide better 
quality video to subscribers." 

Fiber architectures 
Wendell Woody of Sprint/North 

Supply presided over a panel discus-
sion on fiber-optic architectures. Pan-
elists were Jeff Korkowski, ADC senior 
marketing manager, Steve Day, presi-
dent of Comm DOC, and Gregory 
Hardy, director of transmission prod-
ucts for Scientific-Atlanta. 

Day stated, "Hybrid fiber/coax (HFC) 
more appropriately represents a ser-
vice intent than a technical architec-
ture, and that service intent is multime-
dia. HFC represents a broadband 
pipeline that is 3D. It will have 6 MHz 
analog video, MPEG-2 compressed 
digital video and telephony." 

Korkowski of ADC discussed the 
need to focus on cable management. 
This includes a comprehensive data 
base that identifies each and every 
fiber and the signals on that fiber. "A 
plan is needed that provides a strate-
gy for balancing conflicting design cri-
teria," stated Korkowski. "You need to 
be able to manage both the analog 
and digital portions of your plant as 
well as be able to integrate fiber, coax 
and twisted-pair into your cable man-
agement scheme. Everything starts 
with the fiber frame. That is where 
you cross-connect, it is where you 
have test points for the network and it 
is where you should put any optical 
splitters." 

The biggest problem Korkowski 
sees is the data base, "You must be 
able to administer the entire frame and 
the entire fiber route. You must have a 
data base that helps you maintain and 
monitor the entire fiber route." 

S-A's Hardy discussed the route 
that most cable operators seem to be 
traveling. "Almost every cable operator 
is planning either a rebuild or an up-
grade. The vast majority of MSOs are 
deploying 750 MHz systems with ac-
tive reverse paths at 5-40 MHz. Fiber 
is being installed deeper into the sys-
tem in order to accommodate smaller 
and smaller nodes." 

Hardy emphasized that cable oper-
ators must consider designing their re-
builds or upgrades with telephony in 
mind. This implies that a cable opera-
tor ought to be installing power pass-
ing taps and must be concerned with 
the sizing and location of power sup-
plies. 

All panelists agreed that the chal-
lenge in deploying HFC architectures 
is not technical. As Hardy stated in re-
sponse to a question from the audi-
ence, "The biggest HFC risk is not in 
building the system but whether or not 
the business will come home." 

Telephony over cable 
Moderated by George Duffy of C-

Tec Cable, participants in the cable 
telephony workshop emphasized that 
the burden of administering a tele-
phone system should not be underesti-
mated by cable operators. 

"A tremendous amount of support 
services are required," stated David 
Lieberman of CAP-Gemini, a competi-
tive access provider. 

Mark Zambarro of C-Tec agreed, 
stating, "Don't overlook administrative 
tasks involved with the switch. This in-
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Intelvideo's Digital Impulse Ncise Reckcer Model INR is a state of the art 
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tion-type nnpulse noise from NTSC Cplor signals. It is also effective in 
detecting and correcting satellite or FM link threshold noise that normally 
appears as 'sparkers' or streaks (it is, in effect, a means of extending 
threslold in FM links). The system may also be used as a stand alone tape 
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Roman, General Instrument's vice 
president of technology and business 
development, expects digitally com-
pressed video will evolve in four phas-
es. "The first phase is satellite delivery, 
which is already here in the form of 
DBS and a modest amount of satellite 
distribution to headends and affiliates 
by a few cable operators and broad-
casters. The second phase is digital to 
the home over cable, which will begin 
next year. The third phase is headend 
compression of video and the fourth 
will be HDTV." 

"Digital brings many benefits," stat-
ed Roman. "These include signal secu-
rity, video quality, reduced degrada-
tion, reduced power and bandwidth uti-
lization." As an example of reduced 
signal degradation Roman pointed out, 
"In a sun outage an analog video signal 
on satellite will fade quicker and the 
fade will last longer. A digital signal will 
survive down to a carrier-to-noise ratio 
of 4.5 or 5 dB while an analog signal 
will fade at about 9.5 dB." 

Joe Parola of Antec's digital video 
division, discussed some of the prob-
lems recently experienced with the use 
of asynchronous transfer mode (ATM) 
switching for the transport of digitized 
compressed video. 

"The problem with ATM is that it 
doesn't scale very well in a switched 
environment," stated Parola. "ATM has 
had problems with blocking. The switch 
can only handle so much input before it 
reaches its threshold and somebody 
gets blocked. The result is you need 
buffers to prevent interruption of data. 
Without buffering you get jitter. The 
schemes and algorithms to deal with 

buffering are quite formidable." Parola 
stated that sophisticated switching 
such as ATM was not necessarily re-
quired for the transport of interactive 
video if the video serving devices are 
brought closer to the home. — Andy 
Morris 

Time Warner requests 
telco offering consent 

Time Warner requested permission 
from the Public Utilities Commission of 
Ohio (PUCO) to offer business and res-
idential telco service in the state. If the 
request is granted, TW would provide 
head-to-head competition with Ameritech, 
CableFAX reports. In addition to basic 
telco service, Time Warner wants to 
offer custom calling services such as 
call forwarding, call waiting, caller ID, 
conference calling, automatic dialing 
and sophisticated voice messaging. The 
company also filed a petition to address 
interconnection and related competitive 
issues with the PUCO. Time Warner, 
which expects to launch phone opera-
tions in New York next year, currently 
operates competitive access telco ser-
vice in 15 areas across the country, in-
cluding Cincinnati, Columbus and Lima, 
OH. 

In other news, Time Warner Commu-
nications unveiled its National Opera-
tions Center in Englewood, CO, which 
will provide 24-hour management of the 
company's networks across the country 
and is a principal technological element 
of the company's entry into the telecom-
munications business. The center is 
staffed by teams of network analysts 
and customer interface specialists who 

provide customers with a single point of 
contact for network ordering, provision-
ing, billing, collections, network mainte-
nance and performance management 
services. 

Also, General Instrument announced 
that Time Warner Cable will purchase 
1.5 million of its analog addressable 
CFT 2200 set-tops, to be deployed over 
the next three years in TW's systems 
nationwide. 

Macrovision protects 
Time Warner's FSN 

Macrovision Corp. announced that 
Time Warner Cable's (TWC) digital 
set-top decoders for its Orlando, FL, 
full service network will include Macro-
vision's proprietary video copy protec-
tion feature. In addition, the company 
announced that TWC acquired the 
rights to turn on the copy protection 
feature on an individual video-on-de-
mand program and individual set-top 
decoder box basis. 

In order to deploy copy protection 
in the network, Macrovision licensed 
TWC's supplier of set-top decoders, 
Scientific-Atlanta, to include the video 
copy protection feature inside its digi-
tal set-top decoders. Macrovision also 
collaborated with Silicon Graphics Inc. 
to ensure the system software allows 
the network to activate the copy pro-
tection feature on an individual de-
coder basis for designated movies 
and events. In order to embed the 
technology in digital set-top decoders, 
Macrovision's licensed set-top manu-
facturers can buy Macrovision-en-
abled integrated circuits from a num-

SCTE INSTALLER PROGRAM INFORMATION REQUEST CARD 

The SCTE Installer Certification Program was created to establish minimum skill requirements for CATV installers and in-
staller/technicians. Participants in the program must successfully complete practical examinations in the areas of cable prepa-
ration and meter reading, as well as a written examination on general installation practice. The program is being administered 
by local SCTE chapters and meeting groups under the guidance of SCTE national headquarters. All candidates for certifica-
tion in the program are recognized as SCTE members at the Installer level, and receive a copy of the SCTE Installer Manual. 
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ber of semiconductor manufacturers. 
The company now lists six li-

censees that provide the video copy 
protection feature in off-the-shelf semi-
conductor components: Brooktree, 
Philips Semiconductors, Raytheon 
Semiconductor, Samsung Electronics, 
Sony Electronics and Texas Instru-
ments. Also, five digital set-top manu-
facturers have been licensed to date: 
General Instrument, DiviCom, Philips 
Consumer Electronics, Scientific-At-
lanta and Thomson Consumer Elec-
tronics. 

Wall Street predicts 
DBS slowdown 

CableFAX reports that at SBCA's 
SkyForum, Wall Street analysts predict-
ed a considerable slowdown in sales of 
DBS, which have been reported as red 
hot by DirecTv and USSB since the 
units went on sale in June. According to 
predictions, sales will fall as much as 
20% below the most conservative in-
dustry projections by 2000 due to in-
creased competition from cable and 
telecommunications companies. 

CATV FILTERS 
For Every System Need 

• Channel Deletion/Reuse 
• VHF/UHF Bandpass Filters 
• Pay TV Traps • Tiering Filters 
• Low Cost Scrambling Systems 
• Diplexers (Bandsplitters) 
• Custom Filters & Networks 
• Interference Filters 
For: 

-Off-air Radio pagers/cellular 
-Subscriber TV Set Ingress 
-Co-channel & in channel carriers 
-Power line radiation 

• terrestrial intetference 
') 

FAST DELIVERY OF YOUR 
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Emily Bostick 
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FAX: (315) 452-0732 
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The analysts almost all gave sales 
estimates below the 10 million sub-
scriber base DirecTv is predicting. 
Two of the analysts expect DBS sub-
scribers will total no more than 8 mil-
lion households by 2000 — roughly 
half of the 15 million forecast by 
USSB. At least two or three DBS com-
panies should be able to survive and 
prosper with 8 to 10 million subscribers, 
according to the analysts. 

The Wall Street forecasts contrast-
ed sharply with the views of USSB's 
Stanley Hubbard, who claimed DBS 
subscribers will top 15 million by 2000. 
DBS sales have totaled 100,000 sub-
scribers in slightly more than three 
months, Hubbard said, noting the 
500,000 mark is attainable by year's 
end. 

or Bell Atlantic, Nynex and Pacific 
Telesis Group formed two new com-
panies to deliver the next generation 
of home entertainment, information 
and interactive services: a media 
company to develop a portfolio of 
branded programming and services, 
and a technology and integration 
company to provide the systems to 
drive the delivery of programming 
over the telephone companies' new 
video dial tone networks. The initial 
rollout of the media company's ser-
vices is slated for the second half of 
1995. 

Tellabs Inc. announced sales for 
the third quarter ended Sept. 30 
topped $123 million, up 59.6% over 
sales of $77 million in third quarter 
1993, the highest third quarter results 
in the company's 19-year history. 
Sales for the first nine months of the 
year exceeded $345.5 million, up 
62% from sales the previous year. 
gr Zenith Electronics Corp. reported a 
net profit of $9.4 million (21 cents per 
share) for the third quarter of 1994, 
compared with a net loss of $14.5 mil-
lion (44 cents per share) for the same 
period a year ago. Third quarter 1994 
results include a $5 million gain on 
the sale of real estate. Total revenues 
in the quarter were up 39% to $419 
million from $302 million in 1993. 
C-COR Electronics Inc. reported a 

net income for the first quarter ended 
Sept. 23 of $2.19 million on sales of 
$27.55 million. Earnings per share for 
the quarter were 46 cents. This com-
pares to a net income of $1.13 million 
on sales of $15.7 million (23 cents per 
share) for the first quarter of the pre-
vious year. 
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Diamond Line' AM Fiber Optics 
Taking Your Network Into Tomorrow 
As the networks of the future come into rapid focus, the evolution 
from a traditional CATV system into a multimedia, interactive 
network is largely dependent on the intelligent application of fiber 
optic technology — today. 
From headend to home, Philips Diamond Line Fiber Optics 

products will prepare you to meet the future head-on. Our 
transmitters and receivers allow two-way delivery of video, voice 
and data. Plus, they enable you to integrate fiber technology at 
your own pace. You can bring in fiber-to-the feeder today, and 
be prepared to take it to a near-passive, or all passive network 
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network architecture. 
The keys are Philips' superior product performance coupled with 

our commitment to compatibility and quality. Diamond Line Fiber 
Optics adapt to past technologies and are ready to accept the future. 
And Philips' quality is your assurance that when you're ready to 
meet the demands of tomorrow your existing Philips equipment 
stands ready to take you there. 
To learn how we can help you take your network into tomorrow, 

call your Philips Broadband Networks representative today. 
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SCTE NEWS  CTE : 

See you in Orlando: 
Emerging Technologies 

Registration brochures have been 
sent to the Society's membership for its 
1995 Conference on Emerging Tech-
nologies to be held Jan. 4-6 at the Stouf-
fer Orlando Resort in Orlando, FL. 

The Emerging Technologies Pro-
gram Subcommittee, headed by Chair-
man Michael Smith of Adelphia Cable, 
has assembled an incredible program 
for the next edition of what is considered 
to be one of the most important confer-
ences offered for cable and telephony 
technical personnel. 

This year's conference will address 
many of the technical issues that are 
currently hot topics of discussion in the 
world of broadband communications, in-
cluding digital compression, alternative 
transmission techniques, telephony over 
cable and the technologies collectively 
known as multimedia. 

Recent mergers within the cable and 

telephone industries have confirmed the 
importance of being in the forefront of 
future technological advances. "Emerg-
ing Technologies '95" will serve to in-
form attendees of the latest develop-
ments and trends within the industry. 

Preconference tutorial sessions, 
which previously were optional for atten-
dees, have now become a permanent 
staple of the annual conference, and will 
be held Jan. 4 for all attendees, allowing 
them to gain in-depth knowledge of sev-
eral key technological advances. Topics 
and speakers for these sessions are: 
"Time Warner's Full Service Network" 
with Jim Chiddix of Time Warner Cable; 
"Intel's Proposed Broadband Cable Net-
work Infrastructure" with John Mascare-
nas of Intel Corp.; and "An In-Depth 
Look at File Servers" with Jim Barton of 
Silicon Graphics. 

The two conference days are packed 
with presentations by over 25 speakers. 
On Jan. 5, Session A, "Digital Compres-
sion and Alternative Transmission Tech-

niques," will be moderated by Paul 
Gemme of Time Warner Cable, and will 
feature the following presentations: 
"Compression Trial Results" with Mike 
Hayashi of Time Warner Cable and 
Brian James of CableLabs; "Susceptibil-
ity in Home Wiring" with Claude Baggett 
of CableLabs and Brian Bauer of Ray-
chem; "A Digital Architecture for Deliv-
ery of Broadcast Switched and Interac-
tive Services" with John Mattson of 
Northern Telecom and Jack Terry of 
Bell Northern Research; and "Server Ar-
chitectures" with Mike Maslaney of Digi-
tal Video and Chris Pedersen of 
Hewlett-Packard. 

The keynote speaker for the Jan. 5 
luncheon is Richard Smith, chief of the 
Federal Communications Commission 
Office of Engineering and Technology. 

Session B, "Telephony and the Cable 
Industry," will be moderated by Dan 
Pike of Prime Cable and will feature: 
"Engineering Economic Issues" with 
David Reed of CableLabs; "A Compari-

Lack of power protection is a real turn oft 
Any loss of power can pull the plug on the best of systems. Voltage 

Control introduced state of the art AC surge suppressors to the 

CATV industry. You trust us to protect your equipment, 

now let us keep you turned on with true on-line UPS power. 

Power 
Protection 

, (z) Products 
1-800-693-7270 Voltage Control 

Systems Inc. 
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The trend-setting Tricorder is CATV's first 
combined SLM, data logger and leak 
detector - now available with C/N and 
hum measurement, plus calibrated 
leakage measurement 

The popular Searcher Plus calibrated 
leakage meter operates on a standard 
video carrier, and is designed for vehicle 
or portable operation. More than 15,000 
Searcher Pluses are in daily use. 
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Our new Super Plus leak measurement 
receiver provides six times the sensitivity of 
other meters, plus channel tagging for 
positive leak identification in overbuilt areas. 

Trilithic's VF-series tunable filters add as much as 
twenty dB to a spectrum analyzers measurement 
range. Available in 1 to 4 filters in a field carrying 
case, with optional preamplifier. 

Trilithic Interlink-series systems perform 
a wide range of switching tasks, from 
control of satellite receivers to syndex 
scheduling: from liber backup 
switching to status monitoring. 

The unique TFC-600 is the standard for 
headed frequency measurement. Highly 
accurate and fully tunable, the TFC-600 
is immune to counting errors caused by 
video modulation. 
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Six 

Reasons 

Why 

Trilithic 

Has 

Grown 

Faster 

Than 

The CATV 

Industry 

Since Trilithic was formed only 

seven years ago, we've had 

one goal: To build the world's 

most useful and cost-effective 

CATV test equipment. That 

meant listening to CATV 

engineers and technicians; it 

meant designing equipment 

that met their demands; it 

meant providing unequaled 

application support and cus-

tomer service. Here are six 

popular products that have 

benefitted from our partner-

ship with the industry. Give 

us a call and we'll tell you 

about the rest of the family. 

TRIl_ITI— IIC lip mitahniacpleis.,9ree 33rd st. 

• 800.344.2412 
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Stanford Telecom's New STEL-2100A 

A Complete Digital Receiver 
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Up to 8 Megabit Data Rates 

FEATURES 

• Demodulates BPSK and QPSK signals for 
maximum flexibility 

• Operates up to 4 Mbps in BPSK mode; 8 Mbps 
in QPSK mode 

• Includes digital downconverter for direct 
sampling at LE 

• Carrier discriminator operates in both PLL and 
AFC modes for wide acquisition bandwidth 

• 3-bit soft decision output for Viterbi decoding 

• Timing recovery performed internally 

• Fully programmable via versatile microprocessor 
interface 

• 68-pin PLCC or CLDCC surface mount package 
provides small footprint 

STAN FORD 
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The Stanford Telecom STEL-2100A is a coherent 

BPSK/QPSK demodulator contained on a single ASIC. Its 

state-of-the-art design and performance make the 

STEL-2100A the logical choice across a wide range of 

applications, including CATV and VSAT. 

In addition, we offer a comprehensive line of products for 

modulation, frequency synthesis, coding and forward error 

correction. 

Contact us today for complete information on the STEI.2100A, 

or any Stanford Telecom products. 

480 Java Drive 
Sunnyvale, CA 94089 

tom 
ucts Tel: 408 541-9031 
n Fax: 408 541-9030 



Stanford Telecom's STEL-1103 
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The Stanford Telecom STEL-1103 is a BPSK/ QPSK 

modulator contained on a single ASIC. Its state-of-the-art 

design and performance make the STEL-1103 the logical 

choice for applications where precise spectral shaping and 

fine resolution tuning over 40 MHz are required, such as 

CATV and wireless equipment. 

In addition, we offer a wide range of products for demodula-

tion, frequency synthesis, coding and forward error correction. 

Contact us today for complete information on the STEL-I 103, 

or any Stanford Telecom products. 
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CORRESPONDENT'S REPORT   

AID and D/A 

By Lawrence W. Lockwood 
President, TeIeResources 
East Coast Correspondent 

The real world is analog. When one 
views a scene or hears a sound the 

experience is purely analog — no digi-
tal data is involved. Yet we (especially 
in the TV world) are racing into a digi-
tized future. Why? Because once an 
analog signal is represented by a math-
ematical series of numbers — e.g., a 
series of binary numbers — they can be 
manipulated, achieving results that can-
not be achieved using the analog signal 
alone. Such results as putting more 
than one TV signal in one channel by 
compression or the faithful reproduction 
of a TV signal with no noise after a 
transmission over long paths could not 
be achieved by any operations on the 
analog signal. 

But first the analog signal must be 
converted to a digital one — analog-to-
digital conversion (AID) — and after the 

Figure 1: Analog signal quantized to quantization levels of 2 
bits and 3 bits 

2 3 
bit I bit 

operations are performed in the digital 
format the resultant digital signal must 
be converted back into an analog for-
mat — digital-to-analog conversion 
(D/A) — for use in the real world. 

A/D conversion 
There are several different types of 

AID converters (ADC) but the end re-
sult for each is the same. Samples of 
the analog signal are periodically taken 
at regular intervals (sample rate) and 
the voltage level of each sample is de-
termined and its value is represented 
by a binary number. The sample rate 
must be at least twice the highest fre-
quency in the analog signal or spurious 
results known as aliasing will result. 
This minimum sample rate is called the 
Nyquist rate after the Bell Labs re-
searcher who first defined it. In reality 
the sample rate is always somewhat 
greater than the Nyquist rate. In digitiz-
ing composite video it usually is 3 or 4 
times the color subcarrier frequency; 

Digital value of a binary number 

Binary number 

MSB 

1 0 : 0 1 1 0 1 

LSB 

0 

Digital values for 
each binary position 128 64 32 16 8 4 2 1 

Digital value of 
binary number 154 = 128 + 0 + 0 + 16 + 8 + 0 + 2 + 0 

i.e., 3 x 3.58 x 106 = 10.74 x 106 or 4 x 
3.58 x 106 = 14.32 x 106 samples/sec. 
The process of determining the value 
of the signal and its number is known 
as quantization. The number of bits of 
the binary number is called the level of 
quantization or resolution, and for tele-
vision it is usually 8. That means that a 
full scale video signal is quantized or 
sliced into 256 levels since 28 = 256. 
A brief review of binary numbering 

can be done by evaluating one. To de-
termine the digital equivalent of the 8 
bit binary number 10011010 see the 
accompanying table. The leftmost bi-
nary number is called the most signifi-
cant bit (MSB) because it has the high-
est digital value and the rightmost bina-
ry number is known as the least signif-
icant bit (LSB) because it has the low-
est digital value. This binary number 
could well be the quantization of a 

Glossary of acronyms 

ND 
ADC 

D/A 
DAC 

DIP 
FS 
LSB 
LUT 
MSB 
S/H 

Analog-to-dgital 
Analog-to-digital 
converter 
Digital-to-analog 
Digital-to-analog 
converter 
Dual-in-line package 
Full scale 
Least significant bit 
Lookup table 
Most significant bit 
Sample and hold 
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sample during an AID conversion of a page 26. To simplify some of the fig-
video signal. A sampled and quantized ures, low quantization levels (in this fig-
analog signal is shown in Figure 1 on ure 2 and 3 bit) are illustrated. 

Figure 2: Sample and hold operation 

Switch 

 • -7r7 

Sto age 

(t) 

Samples of m(t) 

m(t) Samples held 

x(kT) 

S/H 

(a) 

(b) 

Figure 3: Successive-approximation ADC 

Analog 
input 
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High-resolution 
comparator 

1 if x > y 
0 if x ≤ y 

Convert 
command 

O  
Control and 
timing logic 

Successive-
approximation 
register 

High-speed DIA 

Conversion 
complete 

N bits 

During the sample period while the 
level of the analog signal is being de-
termined the signal level must change 
so a process known as "sample-and-
hold" (S/H) is used. It is shown in Fig-
ure 2. The S/H process consists of 
charging a storage element (such as a 
capacitor in the simplest case) to a po-
tential that represents the sample am-
plitude over a small duration of time 
when the switch in Figure 2a is closed. 
When the switch is open, the charge is 
held or retained for the sample period 
while the quantization is performed as 
indicated in Figure 2b. 

Over a period of time different tech-
niques were developed to perform the 
AID conversion depending largely on a 
combination of the state of technologi-
cal development and the requirements 
of the user. In any choice of an ADC 
there is a tradeoff of sampling speed 
and resolution. If the requirement for a 
high resolution of say a medical X-ray is 
possibly 10 or 12 bits, then the sam-
pling speed must be lower than the 
sampling speed for TV video at only 8 
bits resolution. 

AID successive-
approximation converter 

Introduced in 1958, this type of con-
verter has a sample speed limit of 
about 1 Msample/sec with a resolution 
of 12 bits. (See Figure 3.) The building 
blocks for the successive-approxima-
tion ADC consists of a comparator, a 
successive-approximation register, a 
reference DAC, and control and timing 
logic to perform n single-bit conver-
sions. 

The ADC compares the analog input 
with the output of an n-bit DAC in a se-
ries of successive approximations. 
After the conversion command is ap-
plied and the converter has been 
cleared the DAC's MSB output (1/2 full 
scale) is compared with the input. If the 
input is greater than the MSB's value, it 
remains "on" (i.e., "1" in the output reg-
ister) — if the input is less than this 
value, it is turned "off" (i.e., "0" in the 
output register) and the next bit (1/4 
FS) is tried. If the second bit's value 
doesn't exceed the input, it is left ON 
("1") and the third bit is tried. The pro-
cess continues in order of descending 
bits until the last bit has been tried. 
When the process has been completed 
the contents of the output register now 
form a binary word corresponding to 
the input signal's magnitude. In most 
successive-approximation ADCs the 
output data also is available in serial 
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Figure 4: N bit flash converter 
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Figure 5: Two high-speed 
SPI 8 bit flash converters 

format. Each of the bit decisions re-
quires a clock period and this type ADC 
usually requires an S/H. The conver-
sion process is strikingly similar to a 
weighing process using a chemist's 
balance with a set of N binary weights 
(e.g., 1/2 lb, 1/4 lb, 1/8 lb, 1/16 lb, etc.) 
for unknowns up to 1 lb. 

Flash ADCs 
The successive-approximation con-

verter uses sequential conversion; a 
flash converter (introduced in 1969) 
provides direct conversion. That is, it 
processes all bits at essentially the 
same time rather than through a series 
of individual steps. The parallel nature 
of the conversion cycle makes the flash 
converter capable of very high speed 
sampling. (See Figure 4.) 

The speed range extends from 
about 1 Msample/sec to as high as 500 
Msamples/sec for some devices. Sam-
pling rates of 75 to 100 Msamples/sec 
are common. The main disadvantage 

of the flash converter is its 10 bit reso-
lution limit. This limitation is inherent in 
the flash converter's architecture. The 
flash converter needs 2n- 1 compara-
tors, where n is the number of bits. A 4 
bit flash converter, which needs only 
15 comparators, is easy to construct. 
Even an 8 bit, which needs 255 com-
parators, is not especially difficult to 
fabricate on a chip. The practical limit is 
a 10 bit converter, which needs 1,023 
comparators. 

In operation, a flash converter de-
rives a reference voltage input for each 
comparator from a resistive voltage di-
vider that spaces each comparator one 
LSB higher than the comparator imme-
diately below it. When an analog signal 
is present at the input of the compara-
tor bank, all comparators that have a 
reference voltage below the level of the 
input signal will assume a logic "1" out-
put. The comparators that have their 
reference voltage above the input sig-
nal will assume a logic "0" output. The 
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Figure 7: Idealized 4 bit DAC 
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Figure 8: Functional diagram of a DAC 
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result is often referred to as "ther-
mometer code" and is applied to a 
stage of decoding logic that forms an n-
bit binary output word. Flash convert-
ers are sampling devices and do not 
usually need an S/H circuit. 

Because of their high-speed capa-
bility, flash converters find extensive 
use in applications such as communi-

cations, radar, dig 
ital scopes, wave-
form analyzers and 
video signal pro-
cessing. In gener-
al, any application 
in which high-
speed conversion 
is necessary is a 
candidate for a 
flash converter. 
They are widely 
used for digitiz-
ing video. 

Figure 5 on 
page 30 shows 
two DIPs (dual-in-
line packages such 
as those seen 
inside personal 
computers) con-
taining flash con-
verter chips manu-
factured by SPT 
(Signal Process-
ing Technologies, 
Colorado Springs, 
CO). They both 
have 8 bit resolu-
tion but one sam-
ples at 150 Msam-
ples/sec and the 

other at 300 Msamp es/sec. In 100-piece 
quantity the 150 Msample/sec unit sells 
for $70.90 and the 300 Msample/sec 
sells for $99.30. 

Subranging ADCs 
Although not capable of the extreme 

high-speed performance of a flash con-
verter or the absolute resolution limits 

of other types of converters, the sub-
ranging converter offers an excellent 
compromise. The converters (intro-
duced in 1975) offer resolutions as 
high as 16 bits and speeds as fast as 
40 Msamples/sec. Subranging convert-
ers typically use two or more steps of 
flash conversion but have an architec-
ture that has a singular advantage over 
flash converters — a great reduction in 
the number of comparators. In the sim-
plified 8 bit example of Figure 6, the 
two 4 bit flash converters need only 30 
to 32 comparators. By contrast, a sin-
gle 8 bit flash converter would need 
255 comparators. 

Although the 8 bit flash converter 
and the 8 bit subranging converter 
have the same resolution, to equal the 
overall speed of a single 8 bit flash con-
verter, the two 4 bit DACs must be 
twice as fast. 

In Figure 6's two-step subranging 
circuit, the first flash converter digitizes 
the first 4 bits and applies the binary 
output to the 4 bit DAC. The summing 
amplifier then subtracts the DAC's ana-
log output from the held analog input; 
amplifies the resulting signal, or 
residue; and applies it to the second 4 
bit flash converter. The outputs of the 
two 4 bit flash converters are then com-
bined into a single 8 bit output word. All 
subranging converters require an S/H 
circuit. They are available that have 
resolutions of 8 to 16 bits and speed 
ratings of 100 ksamples/sec to 40 
Msamples/sec. Although not as fast as 
a true flash converter, subranging con-
verters offer an effective compromise 
in applications that require high-speed 
operation at resolutions greater than 8 
or 10 bits. 

D/A conversion 
The process of converting a binary 

signal to an analog signal is essential-
ly the reverse of the AID conversion. 
The fundamental operation of a 4 bit 
DAC is illustrated in Figure 7. The con-
version of the binary number to the 
decimal equivalent is accomplished by 
recognizing that each position in a bi-
nary number has associated with it a 
power of 2 (as seen in the table on 
page 26). 

Thus in a 4 bit binary number, a "1" 
in the leftmost position — the MSB — 
indicates 23 or 8. A "1" in the next po-
sition indicates 22 or 4. In a 4 bit ADC 
the interval is divided into 16 regions. 
Therefore, for example, the lower limit 
of the region corresponding to the 
word "0011" is 3/16 V. The lower limit 
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Figure 9: ADV7120 color DAC functional block diagram 
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of the region corresponding to the 
word "1111" is 15/16 V. To reach the 
midpoint of the region, 1/32 V is added 
to each of these lower limits. An ana-
log voltage can be reconstructed from 
a binary word by using the 1's and O's 
to switch appropriate sources and 
adding the results together. If a 1 ap-
pears in the first position, a 1/2 V bat-
tery is switched in. The second posi-
tion controls a 1/4 V battery and the 
third position a 1/8 V battery. 

Practical DACs use linear circuits 

Figure 10: Analog Devices' DACs in 
DIPS 

75 128 255 

Current Input (digital code) 

for the addition and one source with di-
viding networks to generate the vari-
ous voltages as illustrated in Figure 8 
on page 32. The block diagram of a 
color video DAC (the ADV7120) made 
by Analog Devices, Norwood, MA, is 
shown in Figure 9. Each chip compris-
es three high-speed 8 bit DACs (one 
for each color, red, green and blue), an 
input interface, analog outputs, refer-
ence amplifier and internal control reg-
ister. A photo of the DAC in its DIP is 
shown in Figure 10. 

The gamma curve shown 
there refers to the gamma 
correction supplied by the 
chip. Gamma is a term bor-
rowed from photography. 
The relationships between 
corresponding electrical and 
optical quantities in both the 
camera and receiver are not 
linear, and if a correction is 
not applied to linearize the 
relations a picture would ap-
pear "false" — perhaps 
"muddy" or "washed out." 
Gamma correction is not 
done only in digital opera-
tions, it is and has always 
been used in the purely ana-
log domain. The required 
corrections for each color in 

"It is a remarkable 
example of the 
current state of solid-
state technology that 
such complicated 
operational capabili-
ties using mixed sig-
nals ... can be fabri-
cated on a silicon 
chip no bigger than a 
thumbnaiL" 

this DAC are provided by separate 
lookup tables (LUT). For example, an 
input sample value of say 142/256 of a 
given primary color has a gamma cor-
rection value for it stored in the LUT, 
which is the value sent to the primary 
color DAC. 

Analog Devices offers two versions 
of this DAC, an 8 bit and a 10 bit, both 
available in 30, 50 or 80 MHz versions. 
Depending on clock speeds, in 1,000-
piece quantities, the 8 bit version sells 
for $13.60 to $23.75 and the 10-bit 
version for $19 to $35.30. 

Conclusions 
It is a remarkable example of the cur-

rent state of solid-state technology that 
such complicated operational capabili-
ties using mixed signals (i.e., wide 
bandwidth analog and high-speed digi-
tal) can be fabricated on a silicon chip 
no bigger than a thumbnail. ADCs and 
DACs are currently available for use first 
on NTSC TV and later on HDTV. In 
CATV usage the number of DACs will 
always vastly outnumber the ADCs 
since only one ADC is required for each 
signal but a DAC will be required for 
each set-top, although in accordance 
with agreements submitted to the Fed-
eral Communications Commission by 
the joint Electronics Industries Associa-
tion/National Cable Television Associa-
tion committee, the DACs may well be 
built into future TV receivers. CT 

References 
1) "Digital Coding of Waveforms," N. 

Jayant, P. Noll, Prentice-Hall, 1984. 
2) "Principles of Communication Sys-

tems," H. Taub, D. Schilling, McGraw-
Hill, 1986. 

3) "Analog and Digital Communica-
tion Systems," M. Roden, Prentice-Hall, 
1979. 

34 DECEMBER 1994 COMMUNICATIONS TECHNOLOGY 



As a cable operator, you want 
to give your subscribers the best 
picture and programming. But you 
don't want to give anything away. 
That's why the Pioneer BA-9000 addressable converter 
provides line-by-line digital signal security coupled with 
Dynamic Picture Shift (DPS) encoding. 
An established leader in cable system security, Pioneer 

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

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

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

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

The Art of Entertainment 

01994 Poseer New Media Tectaw,ioutes. Inc . Cabe /I Broadcast Systems Group. 600 E. Crescent Ave. Upper Saddle River. N.J. 07458-1827 (201) 327-6400 

Reader Service Number 31 



PCN/PCS: A 1:18tA primer 
By H. Mark Bowers 
President 

And Wesley T. Sterling 
Staff Engineer 
Cablesoft Engineering Inc. 

W
hile much has been written and 
discussed regarding PCS/PCN 
technology and its potential im-

pact on the cable industry, a great deal of 
confusion remains regarding this new 
technology. What is it? How does it differ 
from cellular? How could cable become a 
part of the network? What are the poten-
tial revenues for the cable operator? 

What do the acronyms 
PCS and PCN stand for? 

PCS stands for personal communica-
tions service(s) and PCN stands for per-
sonal communications network(s). 

Technology comparison of PCS vs. celluar 

Celluar 
• Cell 
0.5 to 10 miles 
100 watt transmitter 

• Hand-held 
≥8 ounces 
≤3 watt transmitter 
• Interconnect 
Microwave 

— PCN/PCS 
• Cell 
≤O.25 miles 
0.01 to 1 watt transmitter 
• Hand-held 
≤8 ounces 
alO mW transmitter 
• Interconnect 
Cable (LEC) 

What is PCS and what does it do? 
PCS, basically, is the concept of a mobile telephone sys-

DogeGone Simple 
Are your subscribers itching for a universal remote that is simple to use? 
The new PrOmote family of products from ABC Cable Products 
is the answer. 

The Proiv• features: 

Full Ce Functionality 
Control of converter, Pi, and DMX/DCR 

And more . 
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tern that would "find you anywhere," yet employ small, light-
weight and inexpensive transceivers — even as compared 
to cellular. PCS would permit a user to move from small cell 
to small cell, allowing uninterrupted service from any loca-
tion. It also would allow, as envisioned by some, connec-
tion(s) for home or office equipment such as fax machine, 
computer, pager, etc., thus possibly even replacing the 
twisted-pair entry to the home at some point in the distant 
future. 

What is the difference between PCN and PCS? 
A good question, and a very common one. PCNs are the 

"highways" that PCSs drive on. That is, a PCN (network) is 
what is needed to get PCS (services) from the switch to the 
user and back. 

How does PCS differ from cellular? 
PCS conceptually differs from cellular in several areas (see 

the accompanying figure): 
• Cell size. In PCS, cell size would be considerably small-

er than cellular, resulting in a rapid increase in the number of 
cells required for a given area. If cell site equipment costs can 
be significantly reduced as well, the overall result should be 
more uniform coverage for the user, minimal mobile trans-
mit/receive requirements and similar (to cellular) customer op-
erational costs similar to cellular. 
• Network requirements. Since the number of cells in-

creases dramatically, interconnection requirements between 
user/cell and the public switched network become far com-
plex. Microwave or leased land-line, as is often employed for 
cellular interconnection, will be become cost-prohibitive in 
most instances with PCS. Twisted-pair local exchange carrier 
lines might be utilized and LECs would like to be the carrier of 
choice; however, cable TV's parallel broadband network pre-
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TV LinXTM and PC Line Bicentricity from General Instrument. 

General Instrument offers two ways to oeliver 
interactive information and entertainment. 

Our scalable TV LinX platform serves as an 
upgrade mooule to our latest analog and digital 
addressable terminals. 

It enables subscribers to scroll through elec-
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revenue-generating functions. 
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at nearly 1,000 times the speed of telephone-based 
modems. Users can access applications like on-line 
services, virtual CD-ROM and electronic media. 

Bicentricity is the future of interactive media. 
And we're leading the way. 

For more information about TV LinX and PC LinX, 
call 1-800-523-6678 or fax 215-956-6497. 
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LEC vs. CATV for PCN interconnection 
CATV LEC 

Citywide coverage Most All 

Network reliability Improving Good 

Control and billing Good Excellent 

Two-way transmission/bandwidth Excellent Problems 

i Powering of PCN equipment Problems Problems 

I   
Rural coverage „ ...4111100 1111 Typical 111 

sents the most likely medium for traffic requirements of this 
new technology in our opinion. 

The precise amount of forward and reverse bandwidth 
required per microcell is still somewhat of an unknown. 
What is known is that the coaxial environment will require 
activated reverse spectrum if it is to be employed by the 
system. One might contemplate fibering directly to all mi-
crocell locations, however, fiber to receive node locations 
in combination with portions of reverse activated coaxial 
plant is the most likely scenario for many if not most oper-
ators. While many operators shy away from activating 
coaxial reverse plant spectrum, our experience is that re-
verse plant operation presents manageable technical and 
maintenance issues, perhaps even offering some advan-
tages. 

What is the difference 
between micro and macrostations? 

Macrostations are large cellular transceiver locations oper-
ating at power levels of up to 100 watts, covering a cell radius 
of anywhere from one-half mile to as large as 10 miles. Mi-

crostations, on the other hand, operate at power lev-
els as low as 100 milliwatts, not to exceed 1 watt. 
This of course makes for a considerably smaller ra-
dius, usually no larger than one-quarter of a mile. Mi-
crostations also use a much smaller antenna, typical-
ly about the size of a telephone directory, which 
hopefully makes for versatile mounting procedures. 

How is less radius an advantage? 
OK, this is a tough one because there are sev-

eral opinions. With less power usually comes less bulk. 
Fortunately, that is the case here. Although cellular con-
sumer equipment has definitely shrunk from early sizes 
(some portable cellular phones are as small as 9 cubic 
inches and weigh in just under 8 ounces), hand-helds typ-
ically do not have adequate power for general use unless 
you are in the center of the cell. Since some cells are as 
large as 5 or more miles in radius, that may mean trouble 
for the half-watt hand-held unit. PCS phones, on the other 
hand, would be able to fit in your shirt pocket comfortably. 
Why? Well, remember that the microcells used for PCS 
have a power output of only 1 watt maximum and have 
considerably less radius than a macrocell. Since they are 
so small, they are able to be installed in scores of loca-
tions never dreamed of with a macrocell, so coverage will 
stay the same or better, while handsets will require less 
output power as well. (Notice we said coverage, not ra-
dius.) 

From a slightly different perspective, have you ever 
used a cellular phone in an office building or other large 
structure like a mall? What happens? More often than not, 

Call Power & Tel 
Across-the-board Video 

800/238-7514 

Power & Telephone 
Supply Company 
2673 Yale Avenue 
Memphis, TN 38112 

All-Dielectric or Armored 
Optical Fiber Cables in 
loose tube, ribbon, or fiber 
bundle constructimht. 
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you'll find that you have to find a window to stand beside 
or walk around to find the "sweet spot" for a clear trans-
mission. PCS eliminates that by each structure having its 
own microcell, or perhaps several. Now you've got the 
"cell site" right there in the building for ideal operation. 

What does PCS have to do with cable TV? 
As already mentioned, cable TV has what would appear to 

be a great opportunity to provide the interconnection medium 
for personal communication networks. In our view, the LECs 
offer the most viable alternative for the PCN medium in com-
petition with cable. The accompanying table demonstrates 
our "read" on that future competitive environment. 

Even allowing for a variance in your point of view on the 
criteria, cable has an edge in some areas, with the LEC hav-
ing a clear edge in others. In our view, the PON business is 
up-for-grabs with either "carrier" having the opportunity to 
gain the business depending on their approach to deficiency 
resolution. 

Will a community/customer really "want" PCS? 
One could ask this about almost any new technology, but 

consider this: PCS could be referred to as the "pedestrian's 
cellular phone." That is, although cellular is wireless, it has 
not been truly embraced by the general public for many rea-
sons. It may be the cost to own or operate, ignorance of the 
services, or simply that Joe Average still doesn't perceive a 
great need for it. However, when Joe can reach anyone, 
anywhere and at any time with a small inexpensive handset 
— only having to know one phone number per person — 
PCS advantages may cause him to change his mind. 

"PCS certainly intends to 
supplement existing POTS ... 
Whether the intent is to 
eventually replace twisted-pair 
depends on whom and which 
company you would ask." 

Suppose Joe has to call his wife and let her know that 
he will be home late, and she has a cellular phone. First, 
he calls home, only to get no answer. Then he tries her of-
fice and finds out that she has left. He tries the cellular 
number, but by this time she is home. With PCS and a 
"one-number system," Joe would have saved himself a lot 
of headaches (and an angry wife if he never got a hold of 
her). 

What will be required for the 
"typical" cable system to carry PCS traffic? 

Connecting a multitude of microcells will present some 
rather stringent requirements for the cable network, some al-
ready mentioned. The following list is not intended to be ex-
haustive. 
• A (proven) reliable system, 99.++°/0 uptime or better. 
• Adequate spectrum for PON traffic, bidirectionally. 
• Interconnection with PCS company(s) switch(es), or to 

provide switching capabilities. 
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• Adequate interconnection with the public switched tele-
phone network and long distance carrier(s). 

What are the FCC frequency allocations for PCS? 
PCN America states that an allocation in the range of 1.7-

2.3 GHz will support the technology. Frequencies below this 
range would propagate too far, and frequencies above this 
range have limited propagation characteristics, therefore 
making them unsuitable. In addition, PCN America notes that 
this allocation takes into consideration other parts of the world 
in that an international allocation would be desirable. With this 
in mind, the FCC allocation for PCS will extend from 1.950-
1.990 GHz and comprise three 30 MHz bands and three 10 
MHz bands. 

Does PCS intend to replace 
or supplement existing phone services? 

PCS certainly intends to supplement existing POTS (plain 
old telephone service). Whether the intent is to eventually re-
place twisted-pair depends on whom and which company you 
would ask. Twisted-pair service has been around for a long 
time and exists in most U.S. homes and businesses. We feel 
that there are a variety of reasons why this service is unlikely 
to be displaced for many many years. On the other hand, it is 
certainly possible that PCS could make significant inroads 
into areas that have traditionally belonged to the LEC — and 
local exchange carriers are not likely to ignore this certain 
threat to their established cash flow areas. 
We are often reminded of a past quotation that reads: 

"Well-informed people know it is impossible to transmit the 
voice over wires; and that were it possible to do so, the thing 

would be of no practical value." That quote appeared in a 
1865 edition of the Boston Globe. 

Conclusions/unknowns 
There are open issues remaining for the cable, telco and 

PCS industries. In particular, a few of them are: 
• Antenna size and where to mount? This is an open issue 

for any PCS (and network) provider. A plethora of antennas, 
admittedly small, will have to be mounted in the field. Where the 
network provider will "mount" these antennas, or even their abil-
ity to do so, may be a formidable challenge. The typical cable 
operator does not own the poles, and we would raise the issue 
of whether the utility pole owner will even allow antennas to be 
mounted. In our opinion, this may be a serious obstacle in a fu-
ture and perhaps very competitive environment with the LECs. 
• How to power the microcell equipment? We believe that 

powering PCN equipment at 60 VAC will present some serious 
challenges as well. Other viable powering alternatives may 
have to be considered. 
• How to handle transmitter and antenna placement in pre-

dominantly underground plant areas? 
• Amount of spectrum needed for the typical PCN cell, and 

how it can best be managed from a network perspective? CT 

Sources 
1) "PCN and the Cable TV Plant," David Fellows, Scientific-

Atlanta. 
2) FCC Record #14, FCC 90-232, p 3,997. 
3) "Using the New Spectrum Most Efficiently," Alan Stewart, 

America's Network, August 1994. 
4) "Microcells: Big Potential," Stuart Crump Jr., Mobile Office. 
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The Most Powerful Team in Cable 

Alpha Technologies and Johnson 

Controls teamed up more than a de-

cade ago to provide the highest quality 

cable television power available. Now 

they announce the addition of a new 

member to their winning team— 

Interstate Battery System of America. 

Interstate is the North American 

leader in battery distribution with over 

1500 delivery vehicles serving virtually 

every county in the country. 

Johnson Controls "centers" the 

ball by providing the highest quality 

battery design and manufacturing. 
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the single source for orders and 

service support. 

Interstate "runs" the ball, deliver-

ing fresh batteries regardless of loca-

tion and provides convenient, environ-

mentally sound, recycling service. 

And you, the customer, "score" 

by receiving fresh batteries when you 

need them, with reduced freight 

charges on all orders—including re-

mote locations—as well as the 

industry's most convenient battery 

recycling program. 

Keeping cable customers happy 

requires a team effort. Which is ex-
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powerful team in cable—now with 

more than 1500 All-Stars coast to coast. 

For more information, on the Alpha AdVill118llem call: 1-800-421-8089 
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Cable in PCS: 
Pioneering telephony's 
future technology 
By Andrew Morris 

Anumber of cable multiple system 
operators (MS0s) are looking at 
personal communications ser-

vices (PCS), the next generation of cel-
lular telephone technology, as one of 
the next great business opportunities 
available to cable operators. Utilization 
of the existing cable plant infrastructure 

is a great economic incentive for cable 
operators to participate in the deploy-
ment of PCS. 

In contrast to today's analog cellular 
service in the 800 MHz range, PCS is a 

Figure 1: PCS/FSN overview 
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Subscribers aren't 
the only ones 

who get more cable choices. 
Different applications demand different cable designs. 

Which is why Alcatel gives you three types of outdoor 
cable to choose from—UniribbonT,' Unitube and Loose 
Tube. Plus two types of indoor cable—riser and plenum. 
We manufacture all of our cable to CATV specifica-

tions including 0.35 dB/Km attenuation and your choice 
of special striping, printing and custom construction. 

While Alcatel gives you many choices in fiber optic 
cable, one thing is never optional. Unsurpassed reliability 
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Where should you be January 4-6, 1995? 
Attend the Society of Cable Television Engineers' 

Ongoing changes within the cable and telephone industries 
confirm the importance of being at the forefront of future 
technological advances. SCTE's 1995 Emerging Technologies 
Conference will inform attendees on the latest developments 
and trends within these industries. Topics will include: 
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Telephony and the Cable Industry 

Broadband Multimedia ifa Cable 

Technology Migration Mt() the Future 
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ered to be one of the most important conferences offered for 
cable engineers, executives, manufacturers and consultants in 
the broadband communications industry. 
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"PCS will be 
deployed as many 
small cells and this 
always brings up 
problems with 
community opposi-
tion to antennas of 
any kind." 

digital service in the 1,900 MHz range. 
Plans called for the Federal Communi-
cations Commission to auction the 
1,900 MHz PCS frequencies throughout 
the country early this month. 

Three companies have received pio-
neer preferences from the FCC for their 
work on broadband PCS in the 1,900 
MHz band. These companies are Cox 
Enterprises, Omnipoint Communica-
tions and American Personal Communi-
cations. The FCC granted licenses to 
Cox for the San Diego/Los Angeles 
major trading area (MTA), Omnipoint for 
the New York (including northern New 
Jersey) MTA and APC for the Washing-
ton, DC/Baltimore MTA. 

Why PCS with cable? 
Why implement PCS utilizing the 

cable plant? Why not implement PCS 
as a purely wireless system? Cable 
has a couple of very strong attributes, 
explains Mark Vonarx of Omnipoint, 
which is a developer and manufacturer 
of PCS equipment. Foremost is the ex-
istence of plant where you need it, par-
ticularly in the suburbs. The distribu-
tion systems are out there and PCS 
will by its very nature require more 
base stations. 

In aerial cable plant, antennas and 
base stations can be mounted on poles. 
While strand height of 18 to 23 feet is far 
lower than the optimum antenna height 
for PCS, it provides an opportunity to 
deploy PCS equipment quickly and in-
expensively. Antenna height and site 
density are engineering trade-offs in a 
PCS system. A properly engineered 
PCS system should work well with an-
tennas mounted at strand height. An ex-
ample of the benefit of building PCS 
using existing cable infrastructure is 
Omnipoint's development of a base sta-
tion that fits inside a CATV distribution 
amplifier housing. 

There are those in cable who say that 
PCS is an essential business for cable's 
future. Time Warner Cable's Lex Felker 

says that cable must have wireless in 
order to compete. He adds that wireless 
looks like it will be a good business and, 
in fact, it may substitute for wireline in 
the future. 

Technical benefits 
"There are real economies to be 

gained on the technical and marketing 
side," continues Felker. "On the techni-
cal side there is the sharing of facili-
ties. On the business and marketing 
side there is the sharing of billing sys-
tems and customer service as well as 
the bundling of telephone and video 
services." 

Time Warner's trial of its full service 
network (FSN) in Orlando, FL, has in-
cluded testing of PCS. (See Figure 1 on 
page 42.) Time Warner is using Qual-
comm's spread spectrum code division 
multiple access (CDMA) technology and 
Felker says, "Once interfaced properly 
the system worked great." Time Warner 
allocated frequencies between 720 and 
732 MHz for the PCS downstream path 
and 976 and 996 MHz for the up-
stream." (See Figure 2 on page 42.) 

The Time Warner trial used a variety 
of cells including one in the Time Warn-
er FSN building and one on a crank-up 
tower in order to simulate strand 
height. "This PCS trial was a test of 
spread spectrum on cable," says 
James Ludington, vice president, tech-
nology, Time Warner FSN. 

Felker says, "We were very cautious 
that the PCS signal not interfere with 
the video carried on cable." 

Testing of PCS included coverage 
loading and handoff capability. Time 
Warner also successfully tested wire-
less access to America On Line via 
both fixed and mobile PCS terminal. 

"It was not that difficult to integrate 
PCS into our cable plant," explains 
Ludington, "We had already deployed 
wideband amps in the field as part of 
the FSN upgrade. Nothing leapt out at 
us that a good, clean installation would 
not fix. There was nothing eccentric in 
the results. The problems we experi-
enced were due to high SWR. Signals 
would not lock up. A signal would go 
one way but not the other. Our prob-
lems were caused by cut or kinked 
cable and bad connections that caused 
reflections. These needed to be re-
placed anyway for digital video to be 
successfully implemented on the FSN. 
Replacing them solved the problems." 

(For more details on Time Warner's 
PCS trial in Orlando, see Steve John-
son's article beginning on page 50.) —› 
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Waiting for the future? Vela Research — 

a subsidiary of Home Shopping Network, 

Inc. — has the technology solutions you 

need, and has them today. Vela has a 

complete family of innovative MPEG-based 

compression and video server equipment 

designed to offer the cable industry a solid 

migration path to 

the future. 

VIDEO SERVERS 

The flagship of the 

Vela product line, the Perspective 20001' 

Video Server answers the need for an 

interactive multimedia playback solution. It 

stores digitized video clips, such as movies 

or commercials, in an MPEG-compatible 

form, then decompresses the data in real 

time to support near video-on-demand, 
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ad-insertion and other applications. 

MPEG ENCODERS 

Vela Research's MPEG Encoder 

is capable of taking 

NTSC video and 

compressing it to 

MPEG-1 and 

MPEG-2 video bitstreams. The 

bitstreams can then be transmitted 

J through a cable TV system, or they can 
be stored on a digital storage medium 

(like the Perspective 2000N) for later on-

demand playback. 

DECODERS 

Rounding out 

the Vela Research line 

is a complete family of MPEG 

decoder board solutions that can decode 

MPEG bitstreams at SIF and CCIR-601 

resolutions. 

SYSTEMS SOLUTIONS 

Vela can also provide intelligent 

systems to help you with 

centralized management and 

administration of client sites and 

other facets of your business. 

CHECK US OUT 

Call Rick Chile at (813) 572-1230, ext. 7171, 

for an opportunity to explore the innovative 

"solutions beyond tomorrow" that Vela 

Research can offer today — 

or write: 

Vela Research, Inc. • P.O. Box 9090 

Clearwater, FL 34618-9090 

Meeting Tomorrow's Needs—Today-
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"Are there any 
reasons why cable 
might not be suitable 
for PCS? 'Reliability 
of the cable plant is 
a big issue.' " 

Technical challenges 
Current analog cellular systems em-

ploy frequency reuse techniques in 
order to provide mobile phone service 
over a geographic area. The digital PCS 
services will be lower powered services 
on higher frequencies. This presents a 
variety of technical challenges to the im-
plementation of PCS services. 

Since free-space propagation dimin-
ishes as the frequency gets higher, the 
1,900 MHz PCS will have 6-10 dB less 
signal than an 800 MHz cellular system 
over the same area. The higher fre-
quency PCS signal will also suffer a 6-
10 dB loss due to diffraction and a 2-3 
dB loss due to multipath as compared to 
800 MHz cellular. 

It is estimated that four to 10 times as 
many base stations will be required for 
PCS compared with cellular. PCS will 
be deployed as many small cells and 
this always brings up problems with 
community opposition to antennas of 
any kind. This translates into another 
plus for cable operators because they 
can use their existing aerial plant to in-
stall the antennas and base stations on 
without having to build new structures to 
hold them. 

PCS technologies 
New technologies that address PCS 

technical requirements are Qualcomm's 
CDMA and Omnipoint's combination of 
CDMA, TDMA (time division multiple ac-
cess) and FDMA (frequency division 
multiple access). 

The Qualcomm CDMA technology 
uses spread spectrum techniques for its 
PCS service. A voice signal is digitized 
by a pLaw codec at a 64 kb/s rate. The 
64 kb/s signal is compressed by a vari-
able rate vocoder from a 1 to 13 kb/s 
signal. The error corrected vocoder out-
put is multiplied by a unique 44 digit 
code and transmitted. It is the multiplier 
that spreads the signal into a 1.25 MHz 
wideband signal. On the receive side 
the signal is divided by the same code, 
detected by the receiver and returned to 
its original format. 

Benefits of spread spectrum include 

reduction of noise in the system. This 
results when the wideband signal is de-
spread and detected by the narrowband 
IF filter in the receiver. Spread spectrum 
allows for low power transmission be-
cause it is the coding that allows for de-
tection of the signal. The coding also 
provides for secure communications be-
cause it is impossible for a receiver to 
detect a spread spectrum signal without 
knowing the 44 digit multiplier as well as 
the deinterleaver and viterbi decoder se-
quence. In fact, it was during World War 
II that the military first developed spread 
spectrum in order to provide secure 
communications. 

Omnipoint is promoting a hybrid sys-
tem that is a combination of CDMA, 
FDMA and TDMA. Mark Vonarx, Omni-
point's director of sales and marketing, 
network systems, says, "CDMA relies 
on codes to provide separation. The 
problem is that it is an energy- and in-
terference-limited system. Amplitude 
variance can destroy the system. In fact, 
a 2 or 3 dB variance gives you only half 
the capacity. It is a very complex system 
requiring precision power control and it 
is impossible for the receiver to discrim-
inate between the codes if the amplitude 
is not exactly the same. This type of pre-
cision amplitude control is almost im-
possible to achieve." 

Omnipoint uses TDMA within a cell. 
Sectorized cells and multiple cells with-
in a densely populated area use FDMA 
with a frequency reuse factor of N = 3 in 
order to increase capacity. Multicell de-
ployments within a given region use 
CDMA for each RF link in order to re-
duce co-channel interference between 
cells using the same frequency. 

Companies that have used Omni-
point equipment for trials include Time 
Warner, Cox Enterprises, Continental 
Cablevision and four of the regional Bell 
operating companies. On Feb. 12, 
1992, using Omnipoint equipment, Cox 
CEO Jim Kennedy placed the first PCS 
call through a cable system to then FCC 
Chairman Alfred Sikes. 

Cox Enterprises has, in fact, probably 
performed the most extensive testing of 
PCS using cable plant. In addition to 
Omnipoint, Cox has tested PCS equip-
ment provided by Qualcomm, a CDMA 
system from SCS Mobilecom and a 
Northern Telecom TDMA system known 
as global system for mobile communica-
tions (GSM). Cox would not comment 
for this article because of the upcoming 
FCC auction. 

Motorola introduced its telephony of-
fering for the cable industry this past 

" The Benchmark 

is my solution 

for a high 

performance, 

fast, and easy to 

operate 

bench 

system." 

BENCHMARK 1175 
This bench Sweep System... 

• Provides synthesized sweep source 
(2.- 1,100 MHz) 

• Easy to use with large color display 

• Digital accuracy with analog speed 

• l 0 storable instrument set-ups 

• limits for GO/NO GO testing 

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

Call 1-800-622-5515 
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Time Warner's PCS 
experiment in Orlando 
By Steven C. Johnson 
Senior Project Engineer, Time Warner Cable 

Recently, Time Warner completed 
a technical test of personal com-
munications service (PCS) over 

its full service network (FSN) in Orlando, 
FL. It is hoped these successful tests 
will help pave the way to implement this 
and other nonvideo services over cable 
TV networks. 

History 
In 1990, Time Warner applied for ex-

perimental licenses for PCS testing in 
four of Time Warner Cable's cable sys-
tems: New York, Tampa, FL, Cincinnati 
and Columbus, OH. Each location was 
chosen for a reason that made it unique 
for the test. New York was picked for its 
high density and radio propagation chal-
lenges, Tampa because it had a fiber/ 
coax hybrid architecture and flat terrain 
with extensive foliage for radio propa-
gation challenges, and Cincinnati and 
Columbus because they had fully acti-
vated coaxial return as part of the 
Qube system. In 1993, Orlando was 
added to the list so that PCS tests 
could be run in conjunction with the 
FSN project. 

During the life of these licenses, 
Time Warner has been reporting its 
findings quarterly to the Federal Com-
munications Commission. 

The Orlando FSN test 
The players in the test were: 
Time Warner Telecommunications — 

As activity increased in the PCS arena, 
Time Warner created a focus group. 
This group, based in Washington, DC, 
has the responsibility of coordinating the 
PCS tests. 

Time Warner Cable — This group 
provided the cable systems and engi-
neering support to interface the PCS 
hardware to the cable systems and en-
sure that the PCS and CATV signals 
could peacefully coexist. 

US West — As an RBOC and in-
vestor in Time Warner Entertainment, 
US West contributed its telephony expe-
rience in this test. 

Qualcomm — Qualcomm was the se-
lected PCS hardware and software 
provider for the Orlando tests. It was re-
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Figure 1: Location of CDMA hardware 
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sponsible for assembling and operating 
all of the PCS equipment up to the 
CATV interface and conducting the ac-
tual tests and demos. 

The system 
The testing performed in Orlando 

was unique because it integrated a 
CDMA-based PCN (personal communi-
cations network) on a multimedia 
telecommunications hybrid fiber/coax 
network. The CDMA signals were fre-

quency multiplexed with analog cable 
TV, digital video and data signals. 

The PCN headend hardware con-
sisted of a Qualcomm telephone 
switching office (QTSO) switch that in-
terfaced with the public switched tele-
phone network (PTSN). A three-sector 
cell (Cell #2) provided service from 
three locations back to the headend 
through three distinct coaxial cable runs 
and two separate fiber links. These lo-
cations were: 
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Figure 2: Layout of base station and remote sites 
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1) The Sheraton Hotel (alpha macro-
cell) 

2) The Wekiva Golf Course (beta mi-
crocell) 

3) The ham tower (gamma macrocell) 

The Wekiva microcell and the ham 
tower macrocell were both fed from the 
same AM fiber node and were physically 
close enough to allow intracell handoffs. 

Another cell (Cell #1) provided ser-
vice in the Time Warner Cable Division 

Time Warner Cable headquarters 

office building (the headend location) 
through a series of distributed antenna 
nodes. This cell was wired directly to the 
QTS0 without going through a hybrid 
fiber/coax network. The DA network was 
nested within the alpha macrocell cover-
age area to permit intercell handoffs. 
See Figure 1 on page 50. 

The cell electronics were split be-
tween sites such that the 2 GHz RF to 
70 MHz IF stages were located at the 
alpha, beta and gamma antenna sites 

and the IF to telephony stages were lo-
cated at the headend. The IF signals 
were mixed with local oscillators to up-
convert to frequencies that could be 
used over the FSN and downcovertered 
back to IF at the other end of the net-
work. These frequencies were in the 
720 to 732 MHz range downstream on 
the FSN and 976 to 996 MHz upstream. 
(The Orlando FSN uses 50 to 750 MHz 
for the downstream spectrum and 900 
to 1,000 MHz for upstream signals.) The 
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Beat Your Competition... 
Before It's Too Late! 

Cable operators are seeing competition coming from 
all directions, DBS, DirecTV, telcos, etc. 
Their major point of attack is the quality of signal 
presently being provided. 

Stop The Point Of Attack! 

Sencore would like to help you provide the best quali-
ty that your system is capable of producing. We are 
launching informative, hands-on video performance 
testing seminars that are guaranteed to help you learn 
more about video testing and how to get the most 
from your system. 

Here's where the training sessions will be held and their dates. 

Date Location Date Location Date Location 

December 12 

December 14 

December 16 

January 9 

January 11 

January 23 

January 26 

January 30 

February 1 

February 13 

February 15 

February 17 

St. Louis, MO 

Nashville, TN 

Louisville, KY 

Detroit, MI 

Columbus, OH 

Pittsburgh, PA 

Philadelphia, PA 

New York, NY 

New York, NY 

Washington, DC 

Richmond, VA 

Raleigh, NC 

March 6 Atlanta, GA 

March 8 Jacksonville, FL 

March 20 Orlando, FL 

March 22 Mobile, AL 

April 3 New Orleans, LA 

April 5 Memphis, TN 

April 7 Little Rock, AR 

April 20 San Antonio, TX 

April 24 Albuquerque, NM 

April 26 Phoenix, AZ 

May 16 San Diego, CA 

May 18 Los Angeles, CA 

May 22 Fresno, CA 

May 24 Oakland, CA 

May 25 Sacramento, CA 

June 5 

June 7 

June 26 

June 28 

June 30 

Reno, N 

Salt Lake City, UT 

Denver, CO 

Kansas City, MO 

Omaha, NE 

If you would like to attend 

one of these hands-on 

technical seminars, simply 

call 1-800-SENCORE 

and talk with your Area 

Technical Representative. 
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UHF upstream spectrum is used in lieu 
of the traditional 5 to 30 MHz band as a 
technique to obtain more bandwidth for 
return communications. See Figure 2. 

The handsets and mobiles were 
Qualcomm PCN CDMA phones operat-
ing with a maximum power of 50 mW. 
The mobile phones were used for gath-
ering data because the portable phones 
lack that capability. The portable phones 
were used solely for subjective tests. 

Objectives 
The test objectives were: 
1) To prove PCS/CDMA-FSN com-

patibility. 
2) To quantify PCS cell coverage and 

capacity trade-offs. 
3) To determine handoff characteris-

tics. 
4) To determine in-building coverage. 
5) To outline in-vehicle considera-

tions. 
6) To demonstrate data transmission 

capabilities. 

Compatibility 
The compatibility test of CDMA/PCS 

over the FSN was very successful. No 
interference from CDMA signals was 
present on the FSN signals or vice 

"With the robust 
nature of CDMA 
spread spectrum, 
why not try it to 
transmit other data 
signals through the 
return band?" 

versa. The CDMA signals were able to 
propagate in the CATV environment 
and tolerate all of the conditions listed 
below that are typical of cable TV sys-
tems: 

1) Gain variations between AGO lo-
cations. 

2) Frequency response (including 
changes over time). 

3) Carrier-to-noise (C/N). 
4) Intermodulation distortions. 
5) Propagation delays. 
6) Group delay. 

Tests 
To meet these objectives, a series of 

10 tests were outlined and scheduled to 
be run over a three-week period. These 
test were: 

1) Cable tests — Typical CATV 

proof-of-performance tests of C/N, dis-
tortions, frequency response and signal 
leakage to characterize the condition of 
the CATV plant before and after inser-
tion of POS signals. 

2) Microcell coverage vs. antenna 
height — A series of single cell cover-
age tests under various system traffic 
loading conditions using cell antenna 
heights of 18, 35 and 50 feet above 
ground level. 

3) Microcell coverage and handoff vs. 
antenna height — Performance tests to 
determine the handoff area of the micro-
cell vs. loading and antenna height at 
the microcell. 

4) Macrocell/DA handoff test — Test-
ing the handoff among the distributed 
antennas in the Time Warner Cable Di-
vision office building and between the 
DA nodes and the Sheraton macrocell. 
These tests also were run under varying 
loading conditions. 

5) DA coverage — Combined with #4 
above. 

6) Microcell/DA building penetration — 
Tests to characterize the path loss 
through different obstructions. 

7) Ham tower/building penetration — 
Similar to #6 except in a residential en-
vironment. 

Digital Video Mixer 
• Four-input switcher 

• Video mixer 

• Cut, wipe, or dissolve between any of 4 inputs 

MI Dual-Field time base corrector (TBC) 

• Preview all 4 inputs on a single monitor 

• Chroma key feature superimposes one video 

image over another 

Ill Over 200 digital effects, including flip, freeze 

frame, mosaic, and much more 

la Broadcast quality video 

• Hi8/S-VHS compatible 

• Breakthrough price 

DIGICOMM 
INTERNATIONAL, INC. 

Model NIX-I 

14 Inverness Drive East, Suite A124 • Englewood, CO 80112 USA 
Tel: 303-799-3444 • Fax: 303-799-9366 

Available In NTSC & PAL 

Let the MX-1 Take Control of All 
Your Production Requirements. 
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QUA L I T Y & A BIL I T Y 

Introducing Performance! LinkNet"' 
C-COR's next generation of 

AM fiber optic transmission 

equipment for today's fiber-

rich architectures. 

A New Generation of High-Performance Products 

LinkNetTM offers: 
• 750 MHz capability on single or dual fibers. 
II Redundant optical back-up. 
I Flexible, modular, upgradable platform. 
1 Network management option. 

Combines with FIexNetTM 

C-COR's full line of 750 MHz, 6-port trunk and bridger amplifiers, 
designed to deliver high-quality voice, video, and data in fiber-
rich architectures. Flexible, cost-effective capability from basic 
service to interactive multimedia...FlexNetTM amplifiers come in 
a 1 GHz housing and are backed by C-COR's extended warranty. 

Complete Network Solutions 

C-COR's multi and single channel uncompressed digital video 
fiber optic systems provide highly reliable, cost-effective delivery 
of video, audio, and data over long distances with no signal 
degradation. Ever-expanding range of applications includes cable 
television, distance learning, intelligent highways, broadcast, 
and satellite earth station back haul. 

Reliable, Accessible, Accountable 

Service and support personnel around the world provide pre-sale 
network consultation, network design, installation and maintenance 
assistance, training, and a 24-hour technical support hotline. 

Call C-COR today for more information... 
join us in the Networking Revolution! 

ELECTRONICS INC 

The Network Company 

WORLD HEADQUARTERS 
6C Decibel Road 
State College. PA 16801 
814-238-2461 • 800-233-2267 
Fax 814-238-4065 

CALIFORNIA OFFICE 
47323 Warm Springs Boulevard 
Fremont. CA 94539-7462 
510-440-0330 
Fax 510-440-0218 

INTERNATIONAL OFFICE 
P.O Box 10.265. 1301 AG Almere 
The Netherlands 
31-36-53-64199 
Fax 31-36-53-64255 

CANADIAN OFFICE 
377 MacKenzie Avenue, Unit 5 
Ajax, Ontario HS 2G2. Canada 
905-427-0366 
Fax 905-428-0927 
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Looking For 
More Than Just 
A Mini-OTDR... 
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-Loolt-TcrThe Future 
With EXFO's Fiber Tool Box 
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EXFO AMERICA 
903 North Bowser, Suite 360 
Richardson, TX 75081 
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Fiber Tool Box 

EXFO EUROPE 
Centre d'Affaires-Les Metz 
100, rue Albert Calmette 
78353 Jouy-en-Josas 
Tel.: 33 1 34.63.00.20 
Fax: 33 1 34.65.90.93 

MAIN OFFICE 
465 Godin Ave. 
Vanier (Quebec), Canada 
G1M 3G7 
Tel.: 418-683-0211 
Fax: 418-683-2170 

Touch Screen 
EXFO puts fiber testing at your fingertips with the world's 
first touch screen mini-OTDR. Tested for the most 
demanding field conditions, the touch screen makes testing 
easy and efficient and saves on costly training. 

Tools 
Power meter, CW light source, and visual fault locator test 
tools can be added to our mini-OTDR, making it a veritable 
toolbox of fiber test and measurement gear. 

Performance 
The FTB's two operating modes, novice and expert, offer 
one button fault location and complete trace analysis. At 
the touch of the screen, you get a comprehensive fault 
table and a 16,000 point, 28 dB trace that can be analyzed 
using full OTDR functions. 

te• 

Documentation 
Mass trace storage is available internally (6, 000 traces) or 
on a 31/2" floppy disk. Traces can also be saved with our 
exclusive DocuNet trace management software. 

DocuNet greatly simplifies trace storage and 
permits the user to move traces to and 

from a central database (Fiber Test 
Manager) via an optional PCMCIA 
modem on the FTB. 

Flexibility 
The FTB is designed to grow and 
evolve with your fiber testing needs. 

Software upgrades are free for one year 
after purchase to ensure that you always 
have the most up-to-date test equipment 
available. 

World's First 
The FT any firsts in 
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8) Wekiva building penetration — 
Similar to #6 and #7. 

9) Random building penetration tests — 
Additional building penetration tests. 

10) Demonstrations — A series of 
subjective tests, including the data 
demo as follows, to demonstrate the 
system capabilities to the media. 

Data demo 
As part of the June 3 demonstration, 

a connection was made to America On-
Line (AOL) over the PCN. A Toshiba 
T200 color notebook computer was con-
nected via an RS-232 interface to a 
POS portable phone. The signal was 
then transported through the network to 
the QTSO where it was backhauled to 
Qualcomm's headquarters in San Diego 
via a 56 kbps leased line. At San Diego, 
the signal was connected to AOL via 
Qualcomm's Internet link. In this config-
uration, multiple users could access AOL 
at 7,500 to 7,800 bps. The data trans-
mission took place over both fixed and 
mobile PON telephones and simultane-
ous with voice traffic. 

Conclusions 
CDMA spread spectrum proved itself 

to be a viable platform, from a technical 

"CDMA spread 
spectrum proved 
itself to be a viable 
platform, from a 
technical standpoint, 
to operate a PCS 
business over a 
cable TV system." 

standpoint, to operate a POS business 
over a cable TV system. The coverage 
tests with the DA nodes and the Shera-
ton showed that as the volume of users 
increases, additional cells could be 
dropped in to handle that increase. Is-
sues of frequency reuse or overlapping 
coverage would not be a problem as the 
handset would simply use the node that 
it received the strongest. If a stronger 
node is available, the handset can then 
back down its output power and thereby 
increase battery life per charge. 

Based on antenna height, path loss 
measured with a cell antenna height of 
18 feet was slightly more than calculat-
ed, at 35 feet it was very close to calcu-
lated, and at 50 feet was less than cal-
culated. The calculated predictions did 

not include the effects of terrain or other 
obstructions and this would explain the 
difference at the 18-foot antenna height. 

Overall, the results were very encour-
aging and proved CDMA to be quite vi-
able in a CATV environment. 

Next steps 
The Orlando test used a 900 MHz to 

1 GHz return band, not the traditional 5-
30 MHz ingress-prone CATV return 
spectrum. Since this UHF return spec-
trum was much cleaner, we did not get 
to test the robust nature of CDMA in ex-
tremely hostile RF environments. Con-
ventional wisdom and other tests that 
have been performed previously indi-
cate that spread spectrum is extremely 
robust in hostile interference environ-
ments. Therefore, we would not expect 
the results of a similar POS test using 
the 5-30 MHz band to perform any less 
reliably. With the robust nature of 
CDMA spread spectrum, why not try it 
to transmit other data signals through 
the return band? CT 

The author would like to thank Qual-
comm and Lex Felker at Time Warner 
Telecommunications for input on this ar-
ticle and use of its diagrams. 

TRANSMISSION 

How many 
nanometers 
does it take 
to screw in a 
light bulb? 

We have no idea. But we know it takes 1550 

nanometers to transmit 750 MHz of mixed 

analog and digital signals over extremely long 

distances. That's why Photon created the 

LT-4000 1550 nm Transmission 
System. The latest in high power, low 

noise, EDFA technology, the LT-4C00 allows 

you to carry 80 channels of video over 100 km 

of fiber with a C/N,1 better than 52 dB. And a 

range of power levels to 40 mW lends flexibility 

to network design. Impressed? 

Call us today and we'll help you figure out 

how many light bulbs you can buy with the 

money you'll save. 
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Implementation of data 
and communications services 
By Michael Angelo 
Technical Marketing 
Zenith Electronic Communications 

Cable TV systems currently deliver-
ing TV programs, pay-per-view 
(PPV) events and other services 

also can provide the gateway for future 
opportunities. System operators are ex-
panding their business scope by plan-
ning to supply services such as video-
on-demand (VOD), data communica-
tions and telephony. When considering 
these services, preparation must be 
made to transfer the system from its tra-
ditional operation to a reliable, two-way 
data communications network. Initially, 
there may be some culture shock. While 
there are many parallels between cable 
TV and telephony systems, data com-
munications networks are a different ball 
game with their own rules. 

From a business standpoint, the pos-
itives in deciding to establish a data 
network are clear. High rates of data 
throughput, good revenue potential and 

easy network accessibility are but a few 
solid reasons to consider becoming a 
wide area network (WAN) data services 
provider. Several attractive and diverse 
markets such as business, education 
and government are waiting to be devel-
oped and expanded. 

Business 
With the need to receive more infor-

mation faster and improve productivity, 
business-to-business, work-at-home and 
remote office concepts have become 
popular and appealing applications. A 
high-speed communications link for 
local area network (LAN)-to-LAN, re-
mote user-to-LAN and user-to-user ap-
plications can be supported. Depending 
on what the customer's requirements 
are, this type of service can be billed on 
an hourly, daily, weekly or monthly 
basis, on a tiered throughput usage or 
application basis. 

Figure 1 shows one example. This il-
lustrates that by utilizing a modem and 
an Ethernet interface, users working 

from their homes or remote offices can 
participate in point-to-point and point-to-
multipoint data sessions. Accounting, 
file transfers, electronic mail and Ether-
net-based video teleconferencing be-
tween field personnel and the home of-
fice all become faster and more effi-
cient. 

Education 
Internetworking between K-12 (kinder-

garten through 12th grade) schools, col-
leges and universities expands the op-
portunities for distance learning, instruc-
tional TV and improved interactivity be-
tween several levels of education. A va-
riety of multimedia applications, ac-
counting, purchasing and administrative 
functions are supported by such a net-
work system. 

In Figure 2 on page 60 a college stu-
dent at home has access to interactive 
computer courses while information is 
shared and transferred between users 
on the college and grade school LANs. 
Providing a 6 MHz data channel in the 

Figure 1: Zenith HomeWorks modem/ChannelMizer Ethernet interface 
Headend Residence 

Tap 

< > 
ChannelMizer 

HomeWorks 

PC 

HomeWorks I I 

Amplifier 

Remote office 

o 

58 DECEMBER 1994 COMMUNICATIONS TECHNOLOGY 



ELIMINATE YOUR HEADACHES. CALL VUESCAN FIRST. 
Are delivery problems driving you crazy? 

VueScan maintains a 
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Figure 2: Interactive computer courses 
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forward direction and one in the reverse 
to a school district or educational body 
may help to meet franchise require-
ments or assist in franchise renewal or 
rewarding. Beyond offering complemen-
tary access to the WAN, billing for ser-
vice on a tiered or usage basis would be 
more competitive and data throughput 
would be typically higher than using 
other communications alternatives. 

Government 
An institutional network for police, 

fire, emergency services and govern-
ment agencies provides a true commu-
nity link with access to real-time data. 
Geographically independent applica-
tions such as emergency response in-

formation, traffic monitoring, access 
control and energy management offer 
multiservice capabilities to a city or 
township. A network link between re-
mote governmental departments and 
field personnel for administrative func-
tions, file transfers and high-speed 
graphics also is available. 

By connecting to a citywide data 
channel (Figure 3) various users are 
able to interact more efficiently. Provid-
ing this type of network access may help 
fulfill franchise provisions and maintain 
good governmental and community re-
lations. 

System architecture 
To establish a full duplex communica-

tions link, one forward and one reverse 
channel (or a portion of) must be allocat-
ed. For example, with Zenith's technolo-
gy a full 6 MHz for 4 Mbps of data ca-
pacity and 1.5 MHz for 500 kbps of data 
capacity is needed. Up to four 500 kbps 
networks can occupy one 6 MHz chan-
nel. This provides for network segmenta-
tion while occupying only one 6 MHz 
channel. In addition, these networks can 
be bridged together or routed onto a 4 
Mbps channel. 

In highly populated apartment build-
ings, complexes or large office buildings 
where the potential exists for a large 
number of users, segmenting and routing 
is strategic to system configuration and 
channel allocation. Physical plant opera-

Figure 3: Citywide data channel 
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• Resistant to environmental conditions 

• 3-piece struction 

• Slim for use in confined spaces 

• Designed for popular 75i2 hardline cables 
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tion can remain unchanged, but addition-
al equipment should be considered in 
order to implement a functional and reli-
able data network. Amplifier and power 
supply redundancy may be necessary, 
depending on how critical the network is 
to the user or the type of information the 
network is passing. Also, in the event of 
power outages, battery backup of power 
supplies will keep the system amplifiers 
active. This is important if the information 
on the network is of a critical nature (i.e., 
police, fire, emergency services, etc.). 

The ongoing transition to fiber over 
the last 10 years also allows for greater 
geographic coverage, improved system 
characteristics and less maintenance on 
a cable-based network system. If data 
services are to be carried, system con-
figuration must be carefully planned 
when upgrading to fiber. The direct ad-
vantage of this is flexible network seg-
mentation and management and more 
efficient bandwidth use. A 4 Mbps data 
channel may support a fiber segment 
with heavy use, while multiple 500 kbps 
networks can occupy a single data 
channel and support a fiber segment 
with light use. 

Headend architecture 
Processing data channels for broad-

cast onto the network not only involves 
wiring frequency translators into the 
headend scheme but, depending on the 
services carried, also can mean the ad-
dition of data bridging and routing equip-
ment. Typically in a LAN-to-LAN link, 
bridging and routing would take place at 
the baseband data level of the remote 
sites being connected. 

In this case, the cable TV system is 
acting as a wide area data transport. A 
good example is a college-to-college or 
business-to-business network commu-
nications. However, when the headend 
becomes a data hub or communications 
center and a large number of users are 
spread across the system, data traffic 
bridging and routing becomes neces-
sary. 

The principle of bandwidth manage-
ment by segments for video applications 
also will apply to data delivery. The dif-
ference is that managing a segment to 
support data traffic is more critical be-
cause network usage is difficult to deter-
mine. 

This also is where symmetrical data 
transmission is essential. Symmetrical 
data transmission provides the same 
amount of data throughput in the re-
verse path as in the forward path. In 
large file transfer applications or where 

"While there are 
many parallels 
between cable TV 
and telephony 
systems, data 
communications 
networks are a 
different ball game 
with their own rules." 

graphic images are downloaded and 
stored on a server, the amount of 
throughput necessary for a data session 
is generally unknown. 

Bridging and routing and symmetri-
cal data transmission both help to man-
age network bandwidth and loading is-
sues. In order to help protect network 
equipment and your investment, basic 
recommendations include redundancy, 
battery backup and uninterruptible 
power supplies. 

Status monitoring and control 
This applies to both the RF broad-

band plant and data networking equip-
ment. Monitoring the forward and re-
verse paths and active devices in a 
cable plant is a good practice whether or 
not you are carrying data services. Too 
much information is better than not 
enough. Most manufacturers of ampli-
fiers, fiber-optic equipment and power 
supplies have monitoring transponders 
that can provide equipment status infor-
mation. In addition, end-of-line and sys-
tem monitors are typically capable of 
measuring composite triple beat and 
carrier-to-noise statistics while indicat-
ing potential trouble spots. Software 
packages and monitoring equipment are 
available to examine network traffic and 
data packets. Collisions, errors, network 
utilization and data throughput can be 
monitored along with the status of net-
work equipment. 

Also keep in mind if you are consid-
ering a data trial in your cable system 
that a pretrial system sweep of the for-
ward and reverse paths is necessary. 
Start small with a limited number of 
users and plant segments. It is helpful to 
experience all the potential positives 
and negatives of any network system in 
order to make an intelligent decision on 
whether you are ready to get connected. 
But don't hesitate too long. The future is 
now and is quickly moving forward. CT 
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HDTV: Modem 
field tests a success 
By Brian James 
Director, ATV Testing 
Cable Television Laboratories 

Field testing of the transmission 
modem selected for advanced TV 
(ATV) transmission was complet-

ed during the summer and the results 
indicate that the vestigial sideband 
(VSB) modulation mode will operate 
successfully both over-the-air and on 
cable. Laboratory tests of the complete 
video encoding, transmission, reception 
and decoding equipment will occur 
early in 1995 with a report and recom-
mendation of a standard going to the 
Federal Communications Commission 
by late summer. 

ATV testing history 
The FCC appointed the Advisory 

Committee on Advanced Television 
Service in November 1987 with the pur-
pose of advising the FCC on the techni-
cal and public policy issues concerning 
ATV.' Since that time the committee 
has been overseeing the development 
and testing of proposed ATV systems 
with the expectation that a high defini-
tion service would be recommended. A 
high definition service would have twice 
the horizontal and vertical resolution of 
current NTSC and an aspect ratio of 
16:9 to more closely approximate cur-
rent movie aspect ratios. Over 20 pro-
posals were submitted for consideration 
and six systems actually made it to the 
test laboratories for evaluation. 

The systems were tested objectively 
at the Advanced Television Test Center 
(ATTC) in Alexandria, VA, with subjec-
tive tests occurring at the Advanced 
Television Evaluation Laboratory (ATEL) 
near Ottawa. CableLabs conducted 
those tests directly applicable to cable 
transmission at the ATTC. The systems 
were tested to determine the quality of 
the picture delivered, the amount of in-
terference they could tolerate, plus the 
amount of interference they would cause 
to existing NTSC signals or other ATV 

"Operation with deliv-
ered signal levels 
below FCC specifica-
tions will continue to 
provide error-free ATV 
pictures until the 
level is reduced to 
near the threshold 
S/N for the receiver." 

signals. The FCC hoped that the inter-
ference into NTSC would be less than 
current NTSC so that some of the taboos 
that now limit NTSC coverage could be 
reduced or eliminated. 

The tests were completed in 1992 
and the results analyzed by a special 
panel of the advisory committee. The 
special panel recommended and the ad-
visory committee approved the recom-
mendation that the four remaining digital 
transmission systems, DigiCipher, Digi-
tal Spectrum Compatible HDTV (DSC-
HDTV), Advanced Digital HDTV (AD-
HDTV) and Channel Compatible DigiCi-
pher (CCDC) be subjected to a second 
round of tests, after proposed improve-
ments were incorporated in the sys-
tems, with testing to start in March 1993. 

The four digital systems had per-
formed better than the analog NHK sys-
tem, especially in the transmission 
area. The NHK system was eliminated 
from further consideration. The analog 
ADTV system had been withdrawn from 
consideration prior to the special panel 
meeting. 

The four digital systems had proven 
to provide better performance than the 
analog system but none of the four dig-
ital systems performed better than the 
other systems in all areas resulting in 
the need for the second round of tests. 
The proponents were told to incorpo-
rate improvements and be prepared for 
a second round of tests in the spring 
1993. They also were encouraged to 

consider forming an alliance so that the 
best features of all the systems could 
be utilized and a truly superior system 
could be adopted as the North Ameri-
can standard. 

In May 1993, after the first system 
had arrived for retesting but before the 
start of tests, the formation of the Grand 
Alliance was announced. The Grand Al-
liance consortium members were AT&T, 
David Sarnoff Research Center, Gener-
al Instrument Corp., Massachusetts In-
stitute of Technology, Philips Electron-
ics North America Corp., Thomson Con-
sumer Electronics and Zenith Electron-
ics Corp. The alliance indicated that 
they had an agreement to work together 
and develop the best possible system 
for HDTV. They would be using the best 
features of the four original systems to 
obtain the new improved single system. 
This, of course, would take some time 
and effort on their part with oversight 
from the advisory committee. 

By late fall 1993 the alliance had de-
termined that the MPEG transmission 
system would be used and Dolby AC-3 
would be the audio system used to pro-
vide the surround sound audio of the 
system. One area that remained unde-
termined was which transmission sys-
tem to use. It would either be the Gen-
eral Instrument proposed 32 QAM for-
mat or the Zenith proposed 8 VSB sys-
tem. 

In January and February 1994 the 
two modulation systems were subject-
ed to laboratory tests to determine 
which one would be recommended as 
the standard. Both systems had a high 
data rate cable mode that would allow 
the carriage of two high definition chan-
nels within a single 6 MHz channel on a 
cable system. The higher data rate was 
accomplished by a reduction in the 
amount of error protection and an in-
crease in the number of allowed states 
(either 256 QAM or 16 VSB). Cable 
system transmission is a more con-
trolled environment than over-the-air 
transmission and a well-designed and 
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maintained system should be capable 
of transmitting an error-free digital sig-
nal using either modulation technique. 

The two proposed terrestrial sys-
tems, 32 QAM and 8 VSB, were tested 
for over-the-air performance and inter-
ference creation. The cable modes, 256 
QAM and 16 VSB plus the over-the-air 
modes, were tested for their perfor-
mance on cable systems. The results of 
the tests indicated that the VSB trans-
mission system, as implemented, was 
superior to the QAM system in the ma-
jority of the tests, both for over-the-air 
and on cable. The VSB systems were 
recommended as the standard for the 
transmission of high definition signals 
on both cable and for over-the-air trans-
mission. 

The field tests 
The next step was to perform field 

tests of the transmission system to de-
termine if it would operate in an actual 
over-the-air and cable system environ-
ment. Charlotte, NC, was selected as 
the location for the tests.2 One signifi-
cant attraction was the availability of a 
transmission tower, made available by 
Loadstar Towers, which could be used 
for the tests. The location also has a 

variety of terrain features, gently rolling 
terrain to the east, mountains to the 
west and tall buildings in downtown 
Charlotte. Experimental licenses were 
obtained for Chs. 6 and 53 so that both 
VHF and UHF tests could be per-
formed. PBS was the project manager 
for the terrestrial tests while CableLabs 
performed the cable portion of the tests 
and many manufacturers loaned the 
equipment necessary for the tests. 

The terrestrial tests entailed a field 
truck equipped with a hydraulic mast 
and consumer-type antenna, test equip-
ment, an NTSC receiver and the 8 VSB 
receiver and modem. The test truck 
would stop at predetermined locations 
at various distances from the transmitter 
and then determine the quality of the re-
ceived NTSC signal, both on Chs. 6 and 
53, and measure the bit error rate (BER) 
and margin of the ATV signal. Because 
only the transmission system was being 
tested it was not possible to determine 
the quality of the ATV signal during 
these tests. That will be determined dur-
ing next year's field tests. 
A total of 199 locations were tested. 

Of these, 128 were located along eight 
radials extending to a maximum dis-
tance of 55 miles from the transmitter. 
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The radials were selected to obtain var-
ious terrain conditions. The remaining 
locations were two large grids with one 
mile spacing and three smaller grids 
with half-mile spacing. One grid was 
within the city of Charlotte. 

To determine service availability of 
the ATV signal a BER measurement 
was made of the received over-the-air 
signal then random noise was added 
until the threshold BER of 3 x 10-6 was 
obtained and the margin above the 
threshold was determined. This mea-
surement was made on both Chs. 6 and 
53 ATV signals. 

The threshold error ratio was deter-
mined to be the point at which the error 
corrector could no longer correct the er-
rors and problems would be observed 
in the picture. One of the characteristics 
of digital transmission is a very sharp 
transition from no visible impairments to 
an unusable picture. Only 1 or 2 dB in-
crease in noise or other impairment is 
necessary. This makes it very easy to 
determine when the picture is consid-
ered to be unusable. 
NTSC pictures degrade gradually — 

at a signal-to-noise ratio (S/N) of 45 dB, 
noise can be seen in the picture but it is 
still a very good picture. At 30 dB S/N 
the picture is significantly degraded but 
can still be seen. The advisory commit-
tee decided that a CCIR impairment rat-
ing of 3 (slightly annoying) would be the 
criteria for comparison with the ATV 
signal. If the error ratio of the ATV sig-
nal was better than the threshold value 
of 3 x 10-6 and the impairment rating of 
the NTSC picture was worse than 3 the 
ATV would be classified as satisfactory 
while the NTSC signal would be consid-
ered to be unsatisfactory. 

Test results 
Analysis of the test sites showed the 

VHF NTSC signal to be satisfactory at 
only 39.6% of the locations while the 
ATV reception was satisfactory at 81.7% 
of the locations The UHF NTSC recep-
tion was satisfactory at 76.3% of the test 
locations while the ATV signal was satis-
factory at 91.5% of the locations. The re-
port concluded that the ATV signal 
worked well under "real world" over-the-
air conditions and would provide satis-
factory reception at more locations than 
a comparable NTSC signal. 

The cable portion of the field tests in-
volved receiving the transmitted Ch. 53 
ATV signal at the eight cable system 
headend locations using specially in-
stalled log periodic UHF antennas do-
nated by Wade Antenna Ltd. The data 
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stream of the received signal was error 
corrected, if necessary, by the receiver 
then combined with a second data 
stream that represented a second ATV 
channel and modulated using a 16 VSB 
modulator. The 6 MHz signal, carrying 
the equivalent of two high definition 
channels, was inserted on a spare 
channel in the test cable system. The 
reception of the cable signal was 
checked at the headend and at loca-
tions at the extremities of the cable sys-
tems. 

Five of the systems (Vision Cable of 
Albermarle, Vision Cable of Mecklin-
burg, Vision Cable of Shelby, Vision 
Cable of Kannapolis and Rockingham 
Cablevision) had channels available 
within the design passband of the sys-
tem and were able to carry the 16 VSB 
signal without any problems. Locations 
were selected at the ends of the longer 
trunk runs and after AML or fiber links 
when possible. Two measurements 
were made, one with a standard 100-
foot drop connected to the tap and a 
second after the standard drop, two 
four-way splitters and a drop amplifier. 
These two tests were felt to represent a 
normal single TV set customer and an 
"extreme" multiset customer home. In 

all instances the ATV receiver was op-
erating above the threshold level and is 
expected to deliver error-free pictures 
to the subscriber. The longest cascade 
was 41 trunk amplifiers after an AM 
fiber link. The margin above threshold 
at that location was 9 dB. 

Three of the systems, Monroe Ca-
blevision, Gastonia Cablevision and 
Charlotte Cablevision, had fully occu-
pied systems and it was necessary to 
perform the tests above the highest de-
sign frequency of the system (i.e., in the 
roll-off area). The received ATV signal 
was above threshold at all locations 
when the receiver was connected di-
rectly to the 100-foot drop. At three lo-
cations the additional loss in the multi-
set home simulation resulted in the sig-
nal being below the noise floor of the re-
ceiver. This produced too many errors 
for the receiver to correct and an error-
free picture would not be available to 
the subscriber. In those instances the 
reduction in signal level due to the op-
eration in the roll-off area would result 
in subscribers requiring service calls to 
reduce the signal loss of the in-home 
wiring or some reworking of the plant to 
ensure sufficient levels are delivered to 
the home. 

The field tests have confirmed the 
laboratory results and indicate that dig-
ital transmission is a viable method of 
transmission both for over-the-air 
transmission and for cable TV distribu-
tion. Cable operators can expect there 
to be no reception problems if the sys-
tem is meeting current FCC specifica-
tions and the average ATV signal level 
is set 6 dB below the NTSC signal 
level. Operation with delivered signal 
levels below FCC specifications will 
continue to provide error-free ATV pic-
tures until the level is reduced to near 
the threshold S/N for the receiver. At 
that point the picture will begin show-
ing errors or may freeze because of 
the high number of errors. The ability 
to operate in the roll-off area will de-
pend on the equipment used in a sys-
tem and the maintenance practices of 
that system. CT 
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Meeting the competition: 
Operations in transition 
By Robert Bates 
Vice President, Customer Service 

And Robert Moel 
Vice President, Technical Operations 
Time Warner Cable, Houston Division 

Houston Cable operates in the 
fourth largest city in the United 
States. It serves over 248,000 

customers with nearly 5,000 miles of 
plant. The market can receive 13 over-
the-air channels and is served by two 
other franchise holders that hold limited 
franchises to serve multiple dwelling 
units (MDUs) and commercial cus-
tomers within the city of Houston and 
anyone they choose to serve in the 
county; one multichannel multipoint dis-
tribution service (MMDS) operator; and 
two direct broadcast satellite (DBS) op-
erators. Clearly, Houston is a city in 
which competition is present. 

To prosper in this intensely competi-
tive system, my colleagues and I started 
to find ways to become the premium 
provider of cable service. 

Organizational structure 
The technical operations department 

is the one that installs, services, main-
tains, constructs and provides the phys-
ical connection to the cable service. In 
many ways, we are like a factory. We 
take the orders and turn them into prod-
ucts. 

Originally, this function was orga-
nized partly along geographic lines in 
four district offices with each office man-
aging a small warehouse, installation/ 
service and maintenance. It also was or-
ganized partly along functional lines in a 
construction, electronic repair center 
and main warehouse. 

One of the first changes we made in 
the technical operations area was to re-
organize along functional lines. There-
fore, installation/service, maintenance 
and logistics departments were created. 

"In our operation we 
have decided that it 
is better to try some-
thing in a limited way 
and learn something 
through failure than 
it is to do nothing." 

The reasons for moving to a functional 
organization were: 
• Economies to scale (especially in 

the use of labor). When district offices 
existed, one office could have an over-
capacity of appointment times and an-
other next to it could have none. For ex-
ample, a situation could develop where 
installation appointments were available 
in one district office the next day and in 
another district office the next week. 
The management of contract installation 
labor also was not consistent and more 
complex because of the erratic work de-
mands between the district offices. The 
contractor often had difficulties manag-
ing its resources to meet our expecta-
tions. This led to confusion and missed 
commitments to customers. Ultimately 
this meant irate customers. 
• Higher consistency and quality in 

creating and delivering the product. The 
various district offices sometimes had 
different approaches to solving the 
same problems. Often, one approach 
was superior but it was never trans-
ferred to the other district offices. Also, 
the level of expectation of what was a 
quality installation or service call was 
often very different from one district to 
another. 
• Changes in operational procedures 

are communicated faster and more con-
sistently. The way a change was com-
municated in each district office was dif-
ferent. Employees often received differ-
ent messages from different interpreta-
tions or delivery by their district manag-

er. While it is possible to have the same 
thing happen at the supervisor level, su-
pervisors are less free to interpret the 
message. 
• Flatter organizational structure 

helps speed customer feedback. Prob-
lems in the field surface faster. The flat-
ter structure leads to more accountabili-
ty and faster customer problem resolu-
tion. 

The problems facing the customer 
service group were similar. The group 
focused on increasing commitment and 
accountability for attaining the customer 
service telephone goals, namely the 
service level (the percentage of calls an-
swered in 30 seconds), the percentage 
of abandoned calls and call duration. 

The customer service telephone or-
ganization was very traditional. The cus-
tomer service manager had seven su-
pervisors reporting to her and about 12 
customer service representatives (CSRs) 
reporting to each supervisor working 
various shifts. 

In the reorganization, a matrix struc-
ture was created. Three operations su-
pervisor positions were added, one for 
each daily work shift, and were given ul-
timate responsibility for achieving the 
service goals. This position has no peo-
ple reporting to it. The remaining regular 
supervisors were given responsibility for 
leading the people and making sure 
they are present and working. They fo-
cused primarily on the quality of the tele-
phone contact by the CSR with the cus-
tomer. 

With the duties split, the operation 
supervisor was like the producer while 
the other regular supervisors were like 
the directors. The operations supervisor 
makes sure that the system, the CSRs 
and the telephone system are working 
together to handle the in-bound tele-
phone volume. It is the responsibility of 
the operations supervisor to direct prob-
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lems arising from system breakdowns to 
the right department. The regular super-
visors tend to the needs of their CSRs 
and work with their employees to solve 
individual customer problems. 

These changes brought increased 
focus and commitment in attaining the 
telephone goals and as a result we have 
improved our ability to answer calls 
within 30 seconds from 60% to over 
90% (from 1992 to 1994). 

The daily briefing meeting 
W. Edwards Deming, the guru of 

quality and quality improvement, has 
said that four steps are needed to pro-
mote continuous quality improvement. 

The first step is "plan." Most of us 
engaged in the operations side of the 
business are very familiar with this 
step through the assembly of budgets 
or the creation of policies and proce-
dures. The second step is "do." Again 
this is a step that almost seems obvi-
ous. After all, this is what we spend 
most of our time engaged in — doing 
the business at hand. The third step is 
"check." Was what had been done ap-
propriate, accurate and within specifi-
cation? Most of us use this step 
through a formal quality control pro-

gram where we inspect work in the 
field or monitor customer service rep-
resentative calls. 

Quality control (QC) usually points 
out an employee that can use some 
more training or a tool that is worn. Its 
intent is to focus on a single event in 
the process that delivers the service to 
the customer. However, it does not 
identify problems that arise from the 
process having problems. That is 
where the final step is needed. Deming 
calls this step "act." Act to prevent a 
problem or improve the system. 

In our daily briefing meeting (usual-
ly lasting about 15 to 20 minutes) we 
review the previous day's results and 
the current day's scheduled activity, 
which usually includes installation and 
service calls booked and completed, 
outage activity, information on when 
crews finished and the amount of over-
time, telephone volume and other key 
operating parameters. There are usu-
ally representatives from the customer 
service group, technical operations 
and the marketing group at the meet-
ing. Current and future work volume is 
assessed and our plan for managing 
this volume is formulated. 

The meetings create a cycle of con-

flict, understanding, change and con-
sensus. When a problem is brought 
up, it usually exists at the connection 
point between two departments in the 
process. Both are trying to serve the 
customer but can't because of some 
impediment. The meeting's roll is to 
understand the problem, solicit ideas 
and solutions from the participants, 
and come up with an action plan that 
can be quickly carried out. 

Changing data into information 
The goals of our meeting are sim-

ple. Find out what is wrong and fix it. 
Seek the root cause of the problem 
and find a permanent solution that will 
lower costs, increase efficiency and 
improve quality. This is the key. To do 
this requires a flexible information sys-
tem that can be tailored and fine-
tuned to generate reports that take 
data and change it into information. 
Many reports generated by our billing 
system are either too late to be ac-
tionable, too voluminous to be man-
ageable, or focus on the wrong data. 
What we have done is to take our re-
ports and read them into a data base 
that we can then manipulate to extract 
the meaningful information we need. 
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For example, a report we get daily is 
a "repeat" report (which is a report list-
ing customers that have had multiple 
service calls). The monthly repeat re-
port we used to get was over 30 pages 
long and some calls that were repeats 
were more than 30 days old. The report 
we have created is currently five pages 
long and most of the calls are only one 
day old. If a customer has had two or 
more service calls in a 15-day interval, 
his account information and informa-
tion about the technicians serving him 
are printed out. These customers are 
then contacted by our dispatch opera-
tion to be certain the problem is re-
solved, and if it is not, the effort to re-
solve the problem is escalated. 

Moreover, a field supervisor takes 
this list and discusses it with the re-
sponsible technician within a few days 
of the repeated service call's occur-
rence instead of within a month. The 
list also helps us to send the same 
technician back to the customer's loca-
tion with the repeated call to resolve 
the problem. This helps technicians to 
learn what they are doing wrong and to 
improve their problem solving skills. 
This helps us to get accountability from 
the technician. He or she has a better 

"We are operating 
at lower cost and 
currently have 
reduced costs by 
over $100,000. We 
have reduced our 
undesirable work 
volume by nearly 
13.6%." 

than 50% chance of having to face the 
same customer if the problem is not 
solved the first time. 

There are seven key indicators that 
are generated by our billing information 
system that we evaluate each day: 
• Number of calls scheduled. We are 

interested in this because to schedule 
more than the capacity means resched-
ules, extra handling and unhappy cus-
tomers. 
• Sold pending. This represents the 

number of queued installations. We seek 
to make this as small as possible be-
cause higher throughput means higher 

completion rates and fewer handling 
costs. 
• "Bin" counts. These are the number 

of service calls in queue in each "man-
agement area." (The system is broken 
up into smaller geographical units that 
are related to the cable system network 
that we call management areas.) High 
bin counts mean there is some type of 
area problem that went undetected. We 
attempt to lower the bin counts by fixing 
the underlying problems and not by 
rolling service technicians on individual 
service calls that are often "found OK." 
• Daily repeat report. These reports 

give us specifics on multicall service 
problems and help us find ways to fix 
the problem right the first time. 
• Outage breakdown. We look at out-

ages in a grid by day-part on one axis 
and by customers affected on another 
axis. We have one sheet with un-
planned outages and one sheet with 
planned outages. Looking at outages 
this way helps us to determine what vol-
ume we could have avoided and helps 
us to identify plant with poor reliability. 
• Overtime. This is a monetary mea-

sure, as well as a measure of routing ef-
fectiveness. Dispatch teams are graded 
based on their ability to minimize the 
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overtime worked by the technician 
teams they control. 
• Telephone volume. High volume 

days are usually bad unless they are 
pay-per-view (PPV) event or in-bound 
sales driven. We attempt to understand 
why the volume was high and what we 
should do to lower it if possible. 

These indicators force us to find 
ways to increase the efficiency of the 
work order process, decrease costs and 
enhance the investment we make when 
we visit the field. This list will change 
over time as we successfully resolve 
some system issues and new ones 
arise. New reports will be created to 
help us find new truths. 
A small list helps us to focus on the 

key drivers of undesirable activity. If this 
list contained 20 items, we couldn't fin-
ish our meeting in 15 to 20 minutes. If 
the list were too short we wouldn't have 
enough information to find the root 
causes to problems and they would re-
main unresolved. 

After the daily briefing 
In our operation we have decided 

that it is better to try something in a lim-
ited way and learn something through 

failure than it is to do nothing. While we 
do not advocate making careless and ill 
conceived changes, we suggest that 
the solution to some problems is not 
obvious and it is better to "take your 
best shot" than it is to let the problem 
get worse. Usually you've got nothing 
to lose. 

The second key thing that we have 
accepted is that "there are no home 
runs but only base hits." We do not 
expect perfection, only improvement. 
Our process will not find the one thing 
that will cure all of our ills but it will 
give us many small changes that add 
up to significant improvements over 
time. The final key thing we have ac-
cepted about implementing change is 
to seek employee and supervisor 
"buy-in." This has perhaps become an 
overly worn phrase but it is true 
nonetheless. 

Employee buy-in can be encour-
aged by using an appropriate incentive 
program. Appropriate in our view 
means the incentive plan achieves 
three goals. First, it must be bottom-
line oriented. Incentive plans that cost 
more than the value they are supposed 
to generate from employees is a waste 
of resources. Second, it must be objec-

tively measurable. The rewards must 
be based on measurable statistics that 
are a subset of the company's goals. 
Without this requirement, the incentive 
plan would encourage employees to 
seek the wrong goals. Finally, it must 
reward superior performance. Reward-
ing all employees, even if they are me-
diocre for the misplaced belief that it is 
democratic is wrong. Not every em-
ployee can be the best. Someone has 
to be average. However, we will only 
provide extraordinary rewards for the 
best performance. The best is always 
being refined and improved. 

The changes we seek to implement 
are reduction of costs, improvement of 
quality, and increase in efficiency and 
work volume. They are tied to any em-
ployee incentive plan implemented. 
Typically we structure the incentive 
plan to provide rewards for performing 
high work volume at high efficiency, 
generating high sales volume, and for 
low absenteeism, and to provide nega-
tive incentives for failing QC inspection 
on installation jobs, failing to repair a 
service problem on the first call and for 
having preventable accidents. The top 
10% are rewarded with monthly bonus 
dollars. 
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The place of technology 
Change can sometimes be speeded 

up through the proper use of technolo-
gy in the operation. Our experience is 
that sometimes a simpler technology 
can give you most of the benefits avail-
able in more expensive and more com-
plex technology. An example of this 
was our desire to reduce, if not elimi-
nate, the paper we needed to support 
service calls and installations and to re-
duce the amount of radio and tele-
phone waiting time our technicians 
were experiencing. It had been a long 
standing problem. 

Most technicians lost nearly an hour 
each day waiting for their turn to use 
the radio to contact dispatch. We had 
examined several automated dispatch 
and routing systems that were on the 
market at the time and just found the 
cost and the technological risk too 
high. Furthermore, the implementation 
time would have required months and 
we needed to do something to fix our 
problem immediately. 
We discovered that we could use al-

phanumeric pagers to dispatch work 
orders to the field. We attached a PC to 
the printer port of our billing system. 
The PC was programmed to capture 

work order screen print information and 
format it for the pager. The PC would 
then call the paging network on a dial-
up line and automatically page the 
technician identified on the work order. 
Because these pagers are used by 
doctors and other customers that need 
high reliability, we rarely if ever, fail to 
contact the technician. 

Our policy is to dispatch two calls at 
a time to each technician. This way, if a 
technician gets stuck on a larger than 
expected job, the dispatchers can 
reroute the work to other available 
technicians. Furthermore, the techni-
cian is not rushed because he only has 
one other appointment to worry about. 
The dispatchers and technicians are 
jointly responsible for getting all the 
work done each day. Moreover, dis-
patchers are not allowed to leave their 
stations until all of their technicians are 
working on their last job. This arrange-
ment encourages team work through 
having common goals. Once the call is 
dispatched, it can be closed out over 
our voice response unit. Technicians 
can process most calls through the 
unit. 

The pagers cost under $20 per 
month per technician and their use has 

increased the number of jobs that can 
be done by almost one per day per 
technician. While this technology lacks 
the vehicle location feature sometimes 
available in vehicle two-way terminal 
systems, it provides most of the bene-
fits for a fraction of the cost and with lit-
tle risk. 

Results of our process 
We have been applying this process 

for nearly one year and our improve-
ments have been dramatic. We have re-
solved many technical and operational 
problems that have plagued the system 
for years. We have improved our perfor-
mance to the point we are meeting all 
Federal Communications Commission 
customer service standards. For exam-
ple, our ability to answer calls within 30 
seconds has improved from 60% to over 
90%. We are operating at lower cost 
and currently have reduced costs by 
over $100,000. We have reduced our 
undesirable work volume by nearly 
13.6%. Our process has permitted us to 
make meaningful and lasting changes 
that provide us with a competitive ad-
vantage both in terms of a lower cost 
structure and becoming a premium ser-
vice provider. CT 
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Re-engineering existing 
computer systems for fiber 
By Bruce Waldron 
Senior Computer Scientist 

And Janet Harrison 
Senior Systems Analyst 
lntermetrics Inc. 

Cable TV companies are being pushed to provide more 
and more services directly to their customers. The 
forces behind this include subscriber demand, in-

creased competition (including from some new sources) and 
developing technologies. Fiber optics is an important edge in 
the expansion program. But the move to fiber may not be as 
easy as expected. 

Fiber offers several advantages over traditional wire-type 
signal transmission. The much greater bandwidth yielded by 
fiber will allow cable companies to increase their current ser-
vices and to introduce new ones. Even the physical charac-
teristics of fiber optics are an improvement. For example, 
fiber-optic systems will not corrode and are not affected by 
voltage surges caused by lightning. 

But getting fiber into the existing plant in a cost-effective 
way requires some strategic decision making. One of the 
most significant and yet most often overlooked issues is 
whether the existing computer system that controls the ser-
vices and brings revenue to the company will accommodate 
fiber. The key to cost-effectively solving this problem may be 
to re-engineer the computer control system. 

How much is enough? 
Re-engineering in this application is the analysis and modi-

fication of an existing computer control system to expand its 
capabilities while preserving as much of the physical plant as 

possible. Re-engineering can include: rehosting, which is 
putting the existing software on a new, more powerful comput-
er platform; redesigning by modifying or rewriting segments of 
the existing software; and reusing the rest of the existing sys-
tem. Simply, re-engineering is taking the existing computer 
control system in which you already have a large investment 
and upgrading it to meet future needs and requirements. 

The magnitude of change depends on the condition and 
state of the existing CATV computer control system. An in-
depth evaluation process will determine the amount of revision 
necessary. However, even before undertaking such an evalua-
tion, there are a number of questions that company manage-
ment can consider in making the choice of whether to re-engi-
neer or replace an existing computer control system. 

Can the current system handle anticipated future needs in its 
present form? That is, can you offer more services to your cus-
tomers without changing anything? Can the current computer 
control system — hardware and software — be upgraded? 
More specifically, are there newer, upward-compatible releases 
of the hardware and software being made available to you? 

Is the current system being supported by vendors or in-
house specialists? Can you get problems fixed and changes 
made to improve the system? 

Do you own the data rights to the system? If the software 
you are using is proprietary to the vendor and you do not have 
the "source code," you won't be able to change it. Only the ven-
dor with those rights can modify and redistribute the software. 

Is this the right time to invest heavily in a new computer 
system? The industry is changing rapidly and until technology 
settles down, major changes today may become obsolete be-
fore the cost benefits can be realized. 

Will you be forced by the major vendors to make expensive 
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changes in order to upgrade to their latest technology? For in-
stance, can you remain operational with the existing set-top 
converters? 

Unfortunately, many current systems are old and vendors 
are not releasing upgrades that are completely compatible 

with components of the existing system. Yet the uncertainty 
about where the industry is headed with new technology 
makes it difficult to consider a major investment in a new sys-
tem. Additionally, many cable companies are being driven by 
products from major vendors, which means they may have to 

spend a lot of money when and where 
they would rather not. 

Re-engineering may provide an appre-
ciated alternative. It could include en-
abling your computer control system to 
run faster on more powerful, commercial, 
off-the-shelf hardware — using as much 
tested-in-service, commercial, off-the-
shelf software as possible. Then the sys-
tem would be modified to meet your near-
term needs. 

System integration specialists 
Because many cable companies do 

not have in-house software development 
capabilities, they must contract out such a 
project to a software development and 
systems integration specialist. Whether 
its done in-house or by an outside source, 
the process is similar and a cost-effective 
approach should consider the three "Rs" 
of re-engineering: rehosting, redesigning 
and reuse. 

The first step is to conduct an analysis 
of the enhancements and changes that 
are being proposed. Meetings should be 
held between the cable company's tech-
nical staff and the software development 
specialist to be sure that the proposed 
changes are fully understood by the sys-
tem/software team. At the same time, an 
analysis of the current computer system 
should be conducted. During this analy-
sis, the engineers need to identify the 
parts of the system that will be affected by 
the revisions. Then, a requirements docu-
ment can be written to clearly define the 
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changes to be made. Now, all involved should understand 
what will be reused, rehosted and redesigned — from both 
technical and financial standpoints. 

After approval, the selection process for the off-the-shelf 
hardware and the software solutions can be conducted. A test 
set of the proposed hardware should be acquired and a pro-
totype created to validate that the new hardware will function 
as specified. To ensure that data transmission and reception 
are effective, a predetermined set of data (dictated by the cus-
tomer) should be sent and received on the new hardware. 
Timing studies should be conducted to ensure that the perfor-
mance criteria for the hardware will be met. The results of the 
prototype tests should then be documented and presented to 
management for approval before the full re-engineering pro-
cess is begun. 

At this point, management knows exactly what has to be 
done to re-engineer the system, the magnitude of the 
changes being contemplated and the cost. 

Meeting new needs 
Introduction of fiber optics into a CATV system is in many 

ways transparent to the software control system. However, 
there are still a number of areas that can be affected by the 
increased load imposed by new and expanded services that 
will come once the fiber is in place. Expanding existing ser-
vices and introducing new ones boosts traffic over the system. 
The software control system must meet these new require-

ments. 
The CATV system shown in the accompanying figure de-

picts a fiber-to-the-node architecture with coax providing the 
transmission path between the node and the set-top convert-
ers in subscribers' homes. Because of noise buildup, some 
form of node switching or data receiving per node is required 
to recover the upstream data. The system is controlled by two 
computers, a polling computer and a billing computer. The 
polling computer polls each set-top converter, sending out 
signals for the converter to execute. For example, the polling 
computer reads pay-per-view (PPV) event information and the 
opinion information that has been entered by the subscriber 
from the remote control. 

The billing computer communicates with one or more 
polling computers. The billing computer initiates PPV events 

"One of the most significant 
and yet most often overlooked 
issues is whether the existing 
computer system that controls 
the services and brings 
revenue to the company will 
accommodate fiber." 

and accepts operator entered menu requests and sends the 
requests to the polling computer. It accepts messages from 
the polling computer and generates history logs. 

In the figure, fiber also is shown linking the polling com-
puter and the billing computer. In actual implementation, 
there could be several polling computers distributed through-
out the system. The link between the polling computers and 
the billing computer could be several fibers from the cable 
that connects the headend and the nodes. This design, along 
with standard ethernet interface cards, leads to a versatile 
local area network (LAN) configuration. With increasing ca-
pacity and decreasing prices, the PC is a good choice for the 
system control computers. A real-time UNIX operating sys-
tem can meet the requirements as well as provide a stan-
dard, off-the-shelf environment for developing future en-
hancements. Future services will likely require real-time, two-
way communications instead of the store-and-forward tech-
niques currently in use. 

The increase in traffic from expanded programming will im-
pact a number of areas of the software as well. Seven major 
areas should be evaluated: 

• Performance 
• Security 
• System monitoring 
• Error processing 
• Node switching 
• Degraded mode processing 
• Dynamic data base 

Performance 
Since fiber optics opens doors to many realized and unre-
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The utilities' role: Building 
the ubiquinetwork Part 5 
By George Lawton 
West Coast Correspondent 

W hile cable and telephone com-
panies are making bold plans 
for building the ubiquinetwork, 

utilities are more quietly making forays 
into the field. They already have a sig-
nificant base of fiber alongside their net-
works, and yet they only require a small 
portion of it for their own network man-
agement. More significantly for the 
cable industry, many utilities believe that 
broadband networks, similar to those 
used by the cable industry, will enable 
them to reduce the need for new power 
plants. 

The utilities have the money to make 
it happen. Last year they earned over 
$200 billion in total revenues. That is 
over twice as much as the local tele-
phone companies — and 10 times what 
the cable industry earned. According to 
the Edison Electric Institute in Washing-
ton, DC, publicly owned utilities spent 
$23.9 billion on new power plants in 
1992. A portion of this could be obviated 
by the use of telecommunications net-
works that could manage electrical de-
mand in real-time. EEI estimates that 
utilities are currently spending as much 
as $4 billion annually on telecommuni-
cations, and this is growing at a rate of 
25% per year. 

Depending on the relationships they 
build with cable companies, the need for 
these new networks may turn electrical 
companies into profitable allies — or 
competitive enemies. Some are content 
to work with local cable operators in 
sharing the cost of their broadband net-
works or piggybacking on existing sys-
tems, while others want a piece of the 
CATV and telephony pie for them-
selves. 

The players 
There are currently four types of util-

ities in the U.S. The largest tend to be 

the multistate conglomerates that are 
regulated by the Securities and Ex-
change Commission through the Public 
Utilities Holding Company Act of 1934. 
There are currently nine regulated hold-
ing companies that control 16% of the 
total customers. They are prevented by 
law from investing in things outside 
their core business of electrical produc-
tion, but many feel that they could offer 
limited information services related to 
the control and monitoring of their net-
work. 

The SEC has indicated it wants to do 
a staff study of its powers under exist-
ing legislation. According to industry in-

siders, it is extremely unlikely that 
Congress will legislate until after the 
study. Consequently we are not likely to 
see any new legislation on the table in 
this arena until next year. 

The most prevalent utilities are the 
single-state publicly held utilities, which 
supply 61% of all customers. They are 
regulated by their own state public utili-
ty commissions. Their involvement in 
information services will depend on 
their ability to convince state regulators 
how that can benefit their customers. 

The third type of utility is owned by 
the local government and accounts for 
20% of the market. Some rather large 
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cities control their own utility including 
Los Angeles, Seattle, Sacramento, CA, 
Omaha, NE, Memphis and Nashville, 
TN, Austin and San Antonio, TX. They 
have the most regulatory freedom since 
they are part of the government, and 
several have begun offering information 
services beyond what is required for 
monitoring their electrical plant, includ-
ing cable TV. 

The remaining 3% of all power is car-
ried by rural electric cooperatives, 
which are owned by their customers. 
The rural markets that they cover are 
too remote for the bigger players to 
make a profit, and their budgets are too 
slim to move ahead with new services. 

Steven Rivkin, a Washington-based 
lawyer who covers the electric industry, 
said, "The big players are holding com-
panies on the one hand and municipals 
on the other, and the rest of the in-
vestor-owned companies are holding 
their hands seeing where it will go." 

The registered holding companies 
are hoping to unshackle themselves 
from the watchful eye of the SEC so 
they can invest in other growth areas. 
The municipal utilities on the other hand 
are looking at how they can move into 
other information services like cable 
TV. Rivkin pointed out, "There is a his-
tory of municipal utilities longing to be in 
CATV and some have gotten quite 
bruised. They have tried to get into 
CATV and have been litigated by the 
cable industry on all kinds of real and 
flimsy claims. Legal expenses are 
death for a municipal utility." 

At the moment, the regulatory envi-
ronment is only putting a hold on allow-
ing publicly held electrical utilities into 
services outside their core business, 
such as cable TV or telephony. Utilities 
have some degree of freedom in build-
ing an infostructure to help them moni-
tor and control their electrical network. 
The key obstacle lies in proving that 
the emerging technology for doing this 
will save their customers money in the 
long run. 

The good news for the cable industry 
is that the publicly owned utilities will 
not be moving into the cable business 
any time soon on their own. They are 
likely to work with existing cable opera-
tors where possible as that will help 
both parties minimize the costs associ-
ated with building a new network. 

In fact, some utilities are even advo-
cating taking on the position of "infras-
tructure provider" in which the utility 
would provide an open infrastructure 
onto which cable and telephone opera-

"The good news for 
the cable industry is 
that the publicly 
owned utilities will 
not be moving into 
the cable business 
any time soon on 
their own." 

tors could run their networks, particular-
ly for providing universal service in rural 
areas. Last May, Rick Green, CEO of 
Utilicorp United, based in Kansas City, 
MO, spoke on this area to the Senate 
Committee on Commerce, Science and 
Transportation. 

He pointed out, "Universal service 
will require the creation of the neces-
sary infrastructure. The telephone com-
panies, cable companies and the elec-
tric utilities all have a potential role to 
play and assets to bring to the table. 
But it is unlikely that all markets in 
America could sustain multiple path-
ways, especially in rural areas. Perhaps 
no single entity could afford the invest-
ment necessary to bring the benefits of 
the national information infrastructure to 
our most rural communities. Yet, there 
could be a real synergy through collec-
tive involvement and partnership among 
cable, telephone, as well as electric util-
ities. In fact, in our rural service territo-
ry, we are talking with both local cable 
and telephone companies for partner-
ing in our plans for new communica-
tions infrastructure." 

The real threat to the cable industry 
is likely to come from municipal utilities, 
which are more interested in making 
sure that local residents get the best 
deal rather than making money. The 
end result of these operations can 
prove disastrous to cable operators. 

Take the case of the city-owned 
Glasgow Electric Plant Board in Glas-
gow, KY. In 1988 it built its own cable 
TV network. The incumbent cable oper-
ator, TeleScripps, saw its profits evapo-
rate over night. Its rates went from over 
$20 per month to only $5.95 for basic 
service. Furthermore, TeleScripps had 
to upgrade its own cable network from 
21 channels to 48 in order to stay com-
petitive. 

TeleScripps tried suing, but to no 
avail. According to the superintendent 
of Glasgow Electric, Billy Ray, "We 
weathered a lot of litigation and won it 

all." Furthermore, most of the legal ar-
rows fired by TeleScripps were ren-
dered useless by the Cable Act of 1992. 

Why it makes sense for utilities 
Building a bidirectional network to 

the home will generate some modest 
savings for utilities in things like auto-
matic meter reading, which could save 
$6 per year per customer. It also would 
enable electricity to be turned on and 
off at the power plant, saving the utility 
$90 for each avoided truck roll. But the 
real savings will come from managing 
electrical demand. 

Electrical utilities have to build 
enough electrical plant to handle their 
peak load, although much of the time 
these "peaking" power plants remain 
idle. Building new power plants that sit 
idle during off-peak hours can be very 
costly. According to Vern Anderson, 
vice president of marketing at First Pa-
cific Networks (FPN), a peaking plant, 
designed to turn on for high electrical 
loads, can cost $1 billion to build. How-
ever, this plant might be idle 90% of 
the time. 

The problem is especially bad on 
hot summer days, when everyone 
seems to turn their air-conditioning on 
at once. If utilities could find some way 
of leveling out the demand for electric-
ity, then they could save themselves 
the cost of a new plant. The telephone 
companies have been doing this for 
years by charging more for long dis-
tance during the day than at night. 
Electric companies want to be able to 
control electric demand in real-time. 
This is called demand side manage-
ment. (DSM also is used to refer to 
more mundane things like the utility 
giving away free high-efficiency light 
bulbs.) 

Real-time DSM architectures 
The simplest architecture for doing 

DSM involves using a radio network to 
send control signals to electrical appli-
ances. In its most basic form, customers 
receive modest monthly rebates for 
placing a radio receiver on their big ap-
pliances like air conditioners and pool 
pumps. When electrical demand rises 
above a certain limit, a central computer 
starts transmitting a signal to shut appli-
ances off. 

This is the most common type of real-
time demand side management and ac-
cording to some industry experts there 
are between 10 and 15 million of these 
units installed in the field. They typically 
operate in the radio bands controlled by 
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the local utility and travel at speeds of 
under 100 bits/s. 

Scientific-Atlanta happens to be one 
of the leaders in this arena. Matt Oja, 
vice president of marketing for the Con-
trol Systems Division at S-A, says that 
these systems tend to cost about $100-
$175 per kilowatt of control. 

One of the limitations in this type of 
one-directional control system is securi-
ty. Unscrupulous customers can put a 
metal bucket over the receiver, thereby 
preventing it from turning off their air 
conditioner and still receive the rebate. 
But Oja points out that this can be mini-
mized by periodic audits by the power 
company and that overall noncontrol is 
only on the order of 1-2%. 

Scientific-Atlanta in conjunction with 
Won Corp. (based in Spokane, WA) has 
developed a slightly different type of ar-
chitecture that supports bidirectional 
wireless communications and enables 
consumers to change the settings for ap-
pliances in their home using their set-top 
box. 'iron is the largest supplier of data 
acquisition and communications prod-
ucts for electric, gas and water utilities. 

The system will use a wireless net-
work in which wireless hubs connected 
to a utility network will communicate 

"The real threat to 
the cable industry is 
likely to come from 
municipal utilities, 
which are more 
interested in making 
sure that local 
residents get the 
best deal rather than 
making money." 

with 20-40 homes. It could communicate 
directly with heavy appliances or via a 
box on the outside of the home that will 
be able to send data over the home's 
power line network. The system will be 
used for controlling the load to homes 
as well as monitoring power outages. 

Eventually this wireless network 
could be tied into a cable system em-
ploying S-A's 8600 line of set-top boxes. 
All of the monitoring data could be sent 
via the wireless network and consumers 
would be able to program their appli-
ances via the set-top, which would com-
municate with the electric utility via a 
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bidirectional link through the cable 
headend. 

Others are proposing using a broad-
band network for directly supporting 
DSM. This has the advantage that it can 
support a greater data stream, but it 
also can incur a cost as high as $1,000 
per home. However, this can be drasti-
cally reduced if the electric company 
can piggyback on an existing cable net-
work. Oja believes that S-A's approach 
will cost significantly less. 

Glasgow Electric has taken the sim-
plest broadband approach using equip-
ment from First Pacific Networks. The 
network is wired into a consumer's 
major appliances. When electrical de-
mand gets too high, the electric compa-
ny starts shutting them off, much like the 
wireless networks just described. 

Since Glasgow Electric uses the net-
work to offer cable TV as well, it is able 
to give customers a premium cable 
channel like HBO or Showtime in ex-
change for complying with the DSM pro-
gram. 

Glasgow Electric's Ray said that sim-
ilar systems have been in place, but the 
utility generally only gives customers a 
$3 to $5 credit on their electrical bills. 
But he points out that a lack of con-
sumer understanding of the need for the 
program and the lack of interest in a $3 
to $5 per month savings have often 
weakened these programs. Ray be-
lieves that utility control of consumer ap-
pliances is only a primitive step. He is 
hoping to evolve it to a pricing-based 
control system in the near future. 

Power company Central & South 
West launched a $9 million, 18-month 
trial in Laredo, TX, this past summer de-
signed to support real-time pricing. A 
broadband network based on FPN's 
PowerView energy management sys-
tem will be connected to 2,500 homes. 
Each of the participants will be given a 
controller that will allow them to set the 
maximum price paid for electricity. Prices 
will range from 5.60 per kilowatt-hour to 
350/kwh during the peak period of sum-
mer months. 

The nice thing about this type of sys-
tem is that it allows the customer to stay 
in control. If they wanted to have a party, 
for example, they could raise the price 
they are willing to pay for air-condition-
ing. 

According to FPN, PowerView costs 
about $875 per home to install for DSM. 
According to field tests done by Inte-
grated Communications Systems Inc., 
this system can reduce peak electrical 
demand by an average of 1.5 kilowatts 
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per home. FPN estimates it would cost 
$1,290 per home to build a peaking 
plant that supports 1.5 kilowatts per 
home. That represents a potential sav-
ings to the utility of $415 per home! 

PowerView consumes less than 5% 
of the bandwidth of the coaxial cable. So 
for minimal investment, the utility can 
move into other services like cable TV 
or telephony. But if utilities only need 
5% of the bandwidth for this service, 
why even bother with a hybrid fiber/coax 
network? Bill Morrow, project manager 
on the Laredo project, said, "To the util-
ity planner it is important to verify that 
demand side management is there in a 
real way. With the hybrid fiber/coax ap-
proach we are able to know what is 
going on within a few seconds." 

Inside the home 
Once inside the home, these net-

works need a way of communicating 
with individual appliances. One ap-
proach is via radio. Alternatively, appli-
ances could be plugged into the coax-
ial network, which carries data to and 
from the house. But then a coaxial 
connection would have to be pulled to 
every major appliance. One of the sim-
plest approaches might be to send the 
data back and forth over the house's 
electrical network on the inside. A 
bridge could be installed that passes 
data between the coaxial network to 
the AC power network. 

There are currently two dominant 
approaches in the U.S. for providing 
the AC wireline communications re-
quirements for integrated home con-
trols: the Electronic Industries Associ-
ation's CEBus (consumer electronic 
bus) and Echelon Corp.'s local operat-
ing network, LonWorks. 
CEBus originated as an attempt to 

standardize communications protocols 
across a variety of media. It is de-
signed to support communications be-
tween any appliance over any media. 
Companies began working on its stan-
dardization back in 1984 and the final 
protocol is just now becoming a stan-
dard. The standard covers three 
areas: 1) communication protocol, 2) 
specifications for the network's physi-
cal layer, topology and medium, and 3) 
a language for device communica-
tions. 

Although the CEBus standard itself 
is open for use by anyone, one com-
pany, IntelIon Corp. in Ocala, FL, de-
veloped the spread-spectrum commu-
nications technology used in the stan-
dard. Consequently, everyone imple-
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menting CEBus must license or buy 
this component from IntelIon. IntelIon 
can sell a company a chip set that can 
be incorporated into a product or li-
cense the technology to be included in 
a manufacturer's own product. 

According to a report published by 
research firm Parks Associates in Dal-
las, product manufacturers and devel-
opers like CEBus because it is an open 
EIA industry standard and developers 
are free to extend the system's capa-
bility and functionality to their heart's 
content as long as the basic system 
specifications are met. This is also its 
greatest weakness, since the freedom 
to implement the products in many dif-
ferent ways may cause the same prob-
lems of incompatibility with early open 
architecture computer products. Parks 
Associates predicts there will be a 
technology shakedown period, which 
could leave some users upset. 

Parks Associates also points out 
that the tools necessary to build prod-
ucts and make CEBus networks are 
limited. Manufactures are hesitant to 
make product commitments for the 
pieces required to make CEBus prod-
ucts a standard. 
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tocol contained in silicon sold by Mo-
torola and Toshiba and licensed by 
Echelon Corp., in Palo Alto, CA. Over 
150 companies are already offering 
commercial LonWorks-based products 
and 800 intend to have products on the 
market within the next year. According 
to Parks Associates, only 30% of the 
customers plan to deploy LonWorks 
products for the building automation 
market. The rest will be used by manu-
facturers in industries ranging from 
transportation to telecommunication 
and factory control. 

Parks Associates says LonWorks' 
greatest strength is that it is unambigu-
ous, straightforward and easy to incor-
porate into a product and has all the 
tools necessary to do so. In addition it 
scales well, from a small house network 
to a large factory. Furthermore it in-
cludes a complete communications pro-
tocol stack that supports such features 
as error correction. 

LonWorks greatest weakness is the 
high cost of its developer kit, which can 
run into the $10,000+ range depending 
on the applications. Parks Associates 
points out that since Echelon's primary 
income is derived from the develop-
ment system products, it is not likely to 
encourage competition in development 
products from other vendors. 

At the moment the components to 
power these electronic networks are 
still too expensive for the average light 
bulb. It costs a minimum of $15 per ap-
pliance or device to create a complete 
node, which includes all of the sup-
porting hardware, but this cost is ex-
pected to drop once volume deploy-
ment picks up. 

But will it be easy to use? 
How easy will it be for the average 

consumer to use this technology? After 
all, the majority of the population seems 
to have a blinking 12:00 on their VCRs, 
and how many of them would be thrilled 
with programming the rest of their 
house as well? 

In Walnut Creek, CA, TCI is working 
with Microsoft and Pacific Gas & Elec-
tric to develop a bidirectional electric 
communications network over TCI's ex-
isting cable network. 

Microsoft will be creating a TV-based 
interface for demand side management 
systems used in the Walnut Creek trial. 
Steve Phillips, the PG&E project man-
ager for the trial, said, "The key is the 
absolute ease of use we will provide 
through the TV set. People don't like to 
program VCRs or thermostats. One of 

the reasons that Microsoft is a partner 
is its ability to provide the point and 
click interface. We are looking to mar-
ket this as a basic package that gives 
customers demand side management, 
and we will set up a system in their 
home that will do home automation 
such as control lighting. 

"It is a convenience thing. If we were 
just doing demand side management, 
we would not use broadband technolo-
gy to deploy it. We feel that what will 
drive deployment of the infrastructure 
will be TV entertainment-based. We 
think it will be a rich environment and 
we want to add on top of that." 

The participants are gambling $6.2 
million that consumers will appreciate 
using the service because it saves 
them time and money. About 30 homes 
will be connected to the system later 
this year, and another 1,000-2,000 will 
be added in the first half of 1995. As 
Phillips pointed out, "We are looking at 
this as being something we would tar-
get market to consumers as a service. 
Verifying that this is a valid assumption 
is what it is all about." 

Central & South West is deploying a 
customer-interface from Raytheon. It 
will be a paperback book-sized box 
that can be plugged into any outlet in 
the house. It will have several menus 
and be capable of programming the 
A/C, heater or the light. Central & 
South West also will be able to pro-
gram it remotely from its headquarters 
or send messages like, "Summer is 
around the corner, we will send you $5 
if you get your A/C maintained and 
send us the slip." 

However, one must wonder how Joe 
Average will be able to use this thing, if 
he can't even program a VCR. Morrow 
replied, "There is no incentive to pro-
gram a VCR. But there is an incentive 
to get money out of an ATM, and 100% 
of the market can use an ATM. That is 
the model we want to follow." 

Who will pay for this stuff? 
If the electrical utilities decide to hop 

on the information highway, it is going 
to have to come out of someone's pock-
et. Ideally, such a program would be im-
plemented by the electric company out 
of the savings of not having to build a 
new power plant. But some feel that 
such a system could turn into a form of 
utility welfare, in which the rich are 
taxed to pay for the poor. 

Johannes Pfeifenberger, a consul-
tant at the Brattle Group in Cambridge, 
MA, said, "The problem with demand 
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side management is that, because of 
regulatory policy, those programs are 
only evaluated based on total cost, not 
based on who pays. Utilities often pay 
most of the costs through rate increas-
es. What misses the points is that if 
DSM programs are truly cost-effective 
the customer gets all the savings." 

Pfeifenberger asks, "If these DSM 
programs only use 5% of the capacity 
of the line, should the DSM program 
pay 100% of the costs?" 

Pfeifenberger found that most utilities 
pay too much for DSM programs. "A lot 
of environmental groups and regulators 
want energy saving stuff done by utili-
ties. Then the utility gets money back 
through increased rates. It would just be 
as well to increase taxes and pay for it 
that way than have the utility do it." 

Pfeifenberger cited the case of one 
utility that implemented a comprehen-
sive DSM program in 1992 at a cost of 
about $60 million. The utility paid $57 
million of this cost through customer 
rebates. Participating customers paid 
$3 million, but received $120 million in 
bill savings. However, those customers 
not participating in the program were 
upset because they had to pay for the 
utility's $57 million through higher 

rates, yet they received no benefit. 
Pfeifenberger said the problem is 

that "utilities are very unsophisticated 
marketers. They want to penetrate the 
whole market within three years. Some 
of these projections are more ambitious 
than the VCR or fax machine. You can 
only reach that size if the product is 
free. But car manufacturers don't pro-
mote cars by giving them away below 
cost. If the customer has a cash flow 
problem, they offer financing." 
PG&E is planning on letting the cus-

tomer foot the bill. The utility already 
has a crude form of DSM implemented 
in homes. Between 12 noon and 6 p.m. 
electricity rates triple. This reduces de-
mand during those peak times and they 
don't need a broadband network to do 
it. Phillips said the customer interest in 
the service may come from the fact that 
it will enable them to control appliances 
automatically and get up-to-the-minute 
information on their electricity bill. 

Rivkin takes the view that installing 
telecommunications networks for de-
mand side management will be to ev-
eryone's benefit. "I think that if you took 
the long view of telecommunications, 
you would not sweat the small points. 
There would be some adversary activi-

ty with environmental groups, but it 
would not be subject to an innate rip-off. 

"The utilities have an average annu-
al per house bill of $700, so we are talk-
ing about a lot of money to be saved in 
everyone's house. That is a windfall for 
the power companies. I think the power 
companies will be regulated or motivat-
ed by their own self-interest to put those 
boxes in everyone's houses." 

Conclusion 
It is not a question of if, but when the 

electrical utilities start putting their stake 
in the ubiquinetwork. They are all watch-
ing this first round of trials to see what 
happens and whether the technology is 
really cheap enough to save money 
over building new plants. 
When the power companies are 

ready, it would behoove the cable indus-
try to learn how to work with them or it 
may find itself working against a new 
competitor. Working with partners would 
be to the economic benefit of both the 
cable and utility industries. The ap-
proach taken by TCI in working with 
PG&E is exemplary of this strategy. Oth-
erwise cable operators may find them-
selves struggling to survive much like 
TeleScripps' Glasgow operation. CT 
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Fiber-optic maintenance 
in the CATV headend 
By Jeffrey L. Korkowski 
Senior Market Manager 
ADC Telecommunications Inc. 

M om may have told you to be careful as you ventured out 
into the big, scary world and she may have assured you 

that home would always be a haven when you needed it. But 
morn didn't know about headends. 

In CATV networks, the outside world is in many ways the 
safest place for fiber-optic cable, because there the cable is 
usually isolated, buried and encased in a thick sheath. Sure, 
there's the occasional backhoe incident, but on the whole, 
fibers are more vulnerable "back home" in congested head-
ends where there's a lot of activity. 

Taking care of fiber always has been important, partly be-
cause the stuff is made of glass and partly because it can 
carry an incredible amount of traffic. Fibers are vital conduits, 
like bridges. (Why do you suppose they're always trying to 
blow up bridges in war movies?) Fibers represent a major 
component of a service provider's financial interest both in 
terms of investment and revenues. 

Now that networks are expanding rapidly and fiber is play-
ing an increasingly important role, fiber-optic maintenance 
has become a priority. The old methods simply won't cut it 

Figure 1: Preinstalled factory-terminated 
connector module 

"Remember that connectors can 
pick up all sorts of 'invisible' 
substances — oil from touching 
a finger, lint from brushing a 
shirt, or metal dust from 
bumping another component — 
which will adversely affect 
service quality." 

anymore. An up-to-date, comprehensive scheme must be im-
plemented to ensure the longevity and peak performance of a 
fiber-optic network. To see what the fundamentals of such a 
scheme might look like, let's follow the path of fiber-optic 
cable as it journeys through the headend. 

Entering without breaking 
Outside plant (OSP) cables should be terminated as soon 

as they enter the headend. Besides being gel-filled and 
messy to work with, they're neither flexible nor fire retardant. 
They should be terminated at a fiber-entrance cabinet (FEC) 

Figure 2: Removable retainers detach from 
front of connector module 
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where fiber strands are spliced to intrafa-
cility cables (IFCs). With connectors at 
one end and unterminated fibers at the 
other, an IFC can be seen as very long 
"pigtail." 

Service providers are advised not to 
terminate OSP cables at splice cases, 
which are not designed for re-entry. An 
FEC, on the other hand, accommodates 
re-entry easily. It has a door, routing 
guides, protective drawers and other fea-
tures to provide strain relief and ensure 
proper performance from the cable. 

From the FEC, an IFC goes to the fiber 
distribution frame and is terminated on the 
back of a connector module. Service 
providers are urged to buy preinstalled, 
factory-terminated connector modules. 
This means that the manufacturer has al-
ready attached a connector to each of the 
900 micron fibers and plugged them neat-
ly into the back of the panel. Installers, 
therefore, are not required to handle any 
900 micron fibers. Having been thorough-
ly tested, the entire module comes ready 
to use, with the tail-end length of IFC 
coiled around a spool. (See Figure 1 on 
page 86.) 

Run a clean operation 
A basic element of infrastructure main-

tenance is testing and monitoring. This in 
itself is an extensive and complicated 
topic, but a few points are worth noting 
here. Test equipment like optical time do-
main reflectometers (OTDRs), power me-
ters and optical return loss (ORL) meters 
can tap into the network through a patch 
cord link to the connector module. To 
make sure that test results are accurate, it's important toc ean 
the fiber ends of the IFC and the patch cords terminated at the 
connector module. In fact, most connector-related problems 
are caused by dirt, but because the contaminants are often in-
visible to the human eye, many problems are misdiagnosea. 

Cleaning IFC connectors is much easier if the connector 
module has removable retainers on the front panel. With this 
feature, the fixture holding the adapter into which you'd plug a 
patch cord can be pulled out from the front tc reveal the con-
nector of a 900 micron fiber. (See Figure 2 on page 86.) Using 
this method, only one connector is exposed at a time and the 
risk of accidental damage is reduced. 

To clean connectors, adapters and attenuators, you'l need 
lint-free laboratory wipes, lint-free pipe cleaners, cotton-tipped 
swabs, isopropyl alcohol and a source of clean, dry, oil-free 
compressed air. When cleaning a connector, moisten a lint-
free wipe with alcohol and rub vigorously around the ferrule or 
taper and several times across the tip. Repeat the process 
with a dry wipe and blow across the end of the ferrule with 
compressed air. 

Once adapters are separated from connectors, they can be 
cleaned with an alcohol-moistened pipe cleaner. Simply pass 
the pipe cleaner through the opening, rotate to scrub the 
threads and grooves, and dry the housing with compressed 
air. Use an alcohol-moistened wipe wrapped around a cotton 

Figure 3:: Performance levels 
vary significantly with 
connector type 

PC Super-PC Ultra-PC Angle-PC 
30 dB 40 dB 50,p8 60 dB 

swab to clean biconic adapters. Again, 
rotate to clean the interior contours and 
dry with compressed air. When cleaning 
attenuators, use only a blast of com-
pressed air. 

For each component, it's best to use a 
separate wipe or pipe cleaner (or at least 
a fresh portion of one) so you don't just 
transfer dirt from one place to another. 
Also, be sure to inspect all components 
after cleaning them. Occasionally, the 
process must be repeated to remove lin-
gering dirt. But remember that connec-
tors can pick up all sorts of "invisible" 
substances — oil from touching a finger, 
lint from brushing a shirt, or metal dust 
from bumping another component — 
which will adversely affect service quality. 

More than meets the eye 
The connector itself plays an impor-

tant but unsung role in ensuring reli-
able, high-quality performance. There 
are many styles of connectors avail-
able. They differ mainly in their fasten-
ing mechanisms and are chosen more 
or less according to individual prefer-
ence. Once a style is selected, various 
models should be evaluated according 
to the performance, durability and relia-
bility parameters required for a given 
application. 
A connector's performance level is 

measured by insertion loss and return 
loss. Insertion loss describes the power 
lost from the circuit when a connector 
pair is installed. A maximum insertion 
loss of 0.2 dB is desirable. The amount 
of energy reflected from the connector 

back to the transmitter is expressed as the return loss. 
Physical contact (PC) connectors, which physically press 

the fiber tips together, provide return losses of at least 30 dB 
with performance improving as better polishing methods are 
used on the fiber's end-face. Thus, super-PC connectors 
raise the level to 40 dB or better, ultra-PCs exceed 50 dB and 
angle-PCs top the list with return losses of 60 dB or better. 
Beyond this there is little need for improvement, since the 
fiber-optic cable itself has an internal reflection or return loss 
of around 60 to 65 dB. (See Figure 3. It's important to note 
that the scale in this figure is logarithmic. A return loss of 40 
dB means that one photon is reflected for every 10,000 trans-
mitted, while at 50 dB one photon is reflected for every 
100,000 transmitted. The term reflectance, which is some-
times used in place of return loss, expresses the same mag-
nitude but as a negative number. A reflectance of -35 dB is 
the same as a return loss of 35 dB. Lower reflectance or high-
er return loss means better performance.) 

To ensure that a physical connection is maintained even 
when cables are bumped, use a "pull-proof" connector, which 
is one designed with internal springs, free-floating compo-
nents, a strong but flexible casing and a resilient epoxy that 
keeps the connector attached to the cable. 

Connectors may seem like simple devices, but making 
them is much harder than it looks. Expertise is required to en-
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Figure 4: Cribles protected (left) vs. cable drooping (right) 

Angled 
retainer 

Spools 

Radius 
limiters 

System does not allow cables to hang loosely. Nothing prevents this patch cord from 
collapsing into a macrobend, especially 
after hundreds of patch cords are 

sure that the end-face is polished evenly, the fiber core is 
aligned properly and the glass core is prevented from with-
drawing into the ferrule. Even minor production flaws will im-
pair service quality. That's why it's important to work with an 
experienced manufacturer who can deliver reliable, factory-in-
stalled and tested connectors. 

There has been a recent trend among service providers to 
consider installing high-performance connectors in the field. 
This activity appears to be premature. Field installations are 
often evaluated by testing insertion loss, which is the easiest 
performance requirement to meet. Return loss, however, is 
rarely measured in the field, yet it's a much more important 
parameter in a video network. In addition, many field installa-
tions may test well initially but because of epoxy creep, fiber 
withdrawal and other installation issues, they will not continue 
to produce acceptable results in the long run. 

Handle with care 
Everyone working in the headend must pay careful atten-

tion to all fiber cables. A fiber-optic cable is like a garden hose 
in the sense that bending it can reduce throughput. But of 
course it's not a hose, it's a thread of glass that will break if it's 
bent too far. A safe limit is defined by the cable's minimum 
bend radius, which is generally equal to 20 times its diameter. 
A proper maintenance and management system will pro-

vide positive bend radius control to physically support the 
cable and prevent both "macrobending" (bending into an ex-
cessively small loop) and "microbending" (excessive pressing 
or squeezing). A fiber frame with positive bend-radius control 
carefully routes a patch cord between connector modules 
using spools, rings and troughs. Excess cable is kept neatly 
in storage. 
Some systems allow cables to hang loosely. Not only do 

they leave cables more susceptible to damage, but they 
also allow cables to be squeezed and choked, resulting in 
partially dampened performance and a problem that's ex-
tremely difficult to track down. (See Figure 4.) 

"For connections to the 
transmitter, CATV operators are 
urged to use angle-PC or ultra-PC 
connectors (for return losses of 
at least 50 dB) in order to 
minimize the amount of light 
reflected to the transmitter." 

Splitter modules are another element of the fiber frame. 
The same design principles that apply to other points of con-
nection apply to these components. They should provide thor-
ough protection, support detailed record keeping and allow 
additional splitters to be added nonobtrusively. 

From the splitter module, a patch cord leaves the fiber 
frame and makes its way to the transmitter through a trough 
routing system. The trough's job is to keep fibers organized 
and out of the way of technicians, prevent macrobends and 
microbends and remain visible and easy to identify amid the 
maze of equipment. 

For connections to the transmitter, CATV operators are 
urged to use angle-PC or ultra-PC connectors (for return loss-
es of at least 50 dB) in order to minimize the amount of light 
reflected to the transmitter. At all other locations within the 
headend, connectors with return losses of 45 dB or greater 
can be used. 

Attention to detail 
Because any weak link in the fiber infrastructure can lead 

to problems, make sure you pay attention to all the details of 
fiber-optic maintenance. Admittedly, it's not as interesting as 
trying out some cutting-edge piece of equipment or devising a 
new service strategy, but it's every bit as important. So be 
forewarned: If you choose to ignore basic maintenance, don't 
go crying to your mother when disaster strikes. BTB 
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Digital compression 
in an analog headend 
By Robert E. Baker 
Plant Manager, TCA Cable TV 

er he other day I placed my newly re-
ceived digital integrated receiver 

decoder into service on my first incom-
ing digitally compressed (and multi-
plexed) signal (Univision). And guess 
what? While I did get a picture, it had 
problems. I had intermittent tiling, freeze 
frames and some video drop out from 
time to time. While these symptoms 
were not extremely frequent, they were 
there making the quality less than desir-
able for sending to subscribers. Just 
what was causing this, I had no idea. 
Every other signal being received on the 
same polarity (all analog) looked great. 
Since I had no prior experience in han-
dling digitally modulated (and multi-
plexed) signals, this was a learning ex-
perience for me. I hope this article will 
give others some hints in finding the 
gremlins that can cause problems in a 
digitally modulated compressed signal. 

The receiver that I was using was a 
Scientific-Atlanta Model D9222 IRD. 
One nice feature that it has is that it will 
provide a direct readout of the bit error 
rate (BER), which is probably the most 
important vital sign in handling digital 
signals. My BER was terrible, coming in 
at about 2.5E-3 at its worst, but never 
better than about 4.5E-4 and changing. 
(With the D9222, the ideal BER is dis-
played as 0.0E-6. As the exponent, E-x, 
goes lower the BER worsens. Note that 
a BER in this notation is interpreted as 
follows: 5.6E-5 for example simply 
means 5.6 errors out of 100,000 bits.) 

The task now was to find out the 
source of the BER. I made a few phone 
calls, both to the uplink and to the man-
ufacturer of the receiver and I dug out 
the books to get smart quick. What fol-
lows is a brief summary of the things 
that can affect the BER. Any of these 
problems may contribute to interference 
or distortions that will, in turn, result in a 
higher BER. 

Antenna alignment, polarization 
Analog signals are very "forgiving" 

and a dish with less than perfect align-

ment and polarization will still produce 
acceptable pictures. However, in the 
digital domain, these parameters are 
much more important, especially the po-
larity. The azimuth (AZ) and elevation 
(EL) of TVROs should be set using con-
ventional methods. Using any satellite 
receiver with either an analog or digital 
readout of carrier-to-noise ratio (C/N), or 
one that provides an AGC voltage at an 
external test point or barrier strip can be 
effective in "peaking" the dish. The po-
larity can be best adjusted using a spec-
trum analyzer. The polarity simply aligns 
the LNBs to minimize reception of sig-
nals of the opposite polarity. Having 
done all this, now we fine tune the AZ, 
EL and polarity using the digital IRD 
while receiving a digital carrier and mon-
itoring the BER readout. These three 
adjustments should be fine tuned to pro-
duce the best BER. 

Connectors, cables 
Check all cable and connectors be-

tween the output of the LNB (or LNA) and 
the input to the digital IRD. Wherever 
possible, make sure the minimum num-
ber of connections exists (no splices or 
avoidable adapters). Use current con-
nector technology, sticking with one-
piece integral sleeve F-fittings and 
preferably pin-type and hardline to F-con-
nectors. Many TVROs have been in ser-
vice for a long time. In my case, I found 
the old feed-through hardline connectors 
used in lieu of the pin type. I found un-
needed adapters in the RF path and I 
found some loose connections. Other 
things to look for are corroded or loose fit-
tings, broken or damaged shields and 
dented or crushed hardline. Any or all of 
these problems may result in reflections 
(because of mismatches) that will con-
taminate the digital signal and result in a 
worse BER. They also may allow inter-
ference through ingress from outside sig-
nals such as local two-way radio paging, 
ham radio operation or military applica-
tions (radar, navaids, etc.) 

Terminations 
Most likely, after leaving the LNB (or 

LNA), the incoming RF signals are rout-

ed to a power splitter so more than one 
receiver may be used on this polarity. 
Make sure every port in use has a prop-
erly installed connector and that they 
are finger tight, plus a slight bit more 
using a small wrench. Further, ensure 
every unused port is terminated in its 
characteristic impedance (usually 75 
ohms). Check the distant end of all ca-
bles connected to the splitter to make 
sure they also are properly terminated. 
An unterminated port or one with an im-
properly installed or loose connector 
can affect both the amplitude and phase 
response of the digital signals on an ad-
jacent port while still looking transparent 
to the analog signals. 

LNBs 
If the dish you are using has been in 

service for quite a long time, it's possible 
that the LNB may be contributing to your 
BER problems. Older LNBs had much 
higher noise temperatures than those 
produced today and they have less sta-
ble oscillators in their circuitry. These 
oscillators drifted in both frequency and 
phase. Replacing the old LNB with a 
newer one may raise the BER by reduc-
ing the instability and giving a better 
C/N. I've heard various opinions on the 
"phase-locked" or "digital-ready" type of 
LNBs. They are probably a good invest-
ment for narrowband applications (digi-
tal radio for example), but most likely, 
not necessary for normal CATV digital 
video applications. If all else fails, try 
one. 

In my case, the BER problems were 
resolved in the RF path from the dish to 
the receiver input. I moved the digital 
IRD out to the TVRO and connected it 
directly to the LNB bypassing all con-
nectors, RF cable and passives. The 
BER was 0.0E-6. That ruled out the 
dish alignment and the LNB. I replaced 
old style connectors with today's tech-
nology, eliminated adapters by in-
stalling properly configured connec-
tors, and replaced some questionable 
coaxial cable. The result for me was a 
BER 0.0E-6 in the headend rack. It's 
achievable, you just have to hunt for 
the gremlins. BTB 
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sign, or shall wear eye protection that 
can be worn over the prescription lens-
es without disturbing the proper position 
of the prescription lenses or the protec-
tive lenses. 

4) Eye and face PPE shall be dis-
tinctly marked to facilitate identification 
of the manufacturer. 

5) Each affected employee shall use 
equipment with filter lenses that have a 
shade number appropriate for the work 
being performed for protection from inju-
rious light radiation. 

b) Criteria for protective eye and face 
devices. 

1) Protective eye and face devices 
purchased after July 5, 1994, shall 
comply with American National Stan-
dards Institute (ANSI) Z87.1 — 1989, 
"American National Standard Practice 
for Occupational and Educational Eye 
and Face Protection," which is incor-
porated by reference, or shall be 
demonstrated by the employer to be 
equally effective. 

§1910.135 — Head Protection 
The new section on head protec-

tion is a considerable improvement 
over the one in the existing OSHA 
manual in that it provides guidelines 

relative to head protection use. This 
section also updates OSHA require-
ments concerning compliance with 
ANSI standards. 

a) General requirements. 
1) Each affected employee shall 

wear protective helmets when working 
in areas where there is the potential for 
injury to the head from falling objects. 

2) Protective helmets designed to re-
duce electrical shock shall be worn by 
each such affected employee when 
near exposed electrical conductors that 
could contact the head. 

b) Criteria for protective helmets. 
1) Protective helmets purchased 

after July 5, 1994, shall comply with 
ANSI Z89.1 — 1986, "American Nation-
al Standard for Personal Protection — 
Protective Head Wear for Industrial 
Workers Requirements," which is incor-
porated by reference, or shall be 
demonstrated to be equally effective. 

2) Protective helmets purchased be-
fore July 5, 1994, shall comply with the 
ANSI Z89.1 —1969, or shall be demon-
strated by the employer to be equally ef-
fective. 

§1910.136 — Foot Protection 
This section has been expanded to 

include specific hazards or dangers to 
the foot. Perhaps the most significant 
change to this standard is the ANSI 
references. Note that the new ANSI 
reference is for "protective footwear" 
vs. the old reference to "safety-toed 
footwear." 

a) General requirements. Each af-
fected employee shall wear protective 
footwear when working in areas where 
there is a danger of foot injuries due to 
falling and rolling objects, or objects 
piercing the sole, and where such em-
ployee's feet are exposed to electrical 
hazards. 

b) Criteria for protective footwear. 
1) Protective footwear purchased 

after July 5, 1994, shall comply with 
ANSI Z41 — 1991, "American National 
Standard for Personal Protection — 
Protective Footwear," which is incorpo-
rated by reference, or shall be demon-
strated by the employer to be equally ef-
fective. 

2) Protective footwear purchased be-
fore July 5, 1994, shall comply with the 
ANSI standard "USA Standard for Men's 
Safety-Toed Footwear," Z41.1 — 1967, 
which is incorporated by reference or 
shall be demonstrated by the employer 
to be equally effective. 
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CABLELABS3 REPORT_____  

Universal demodulator 
handles QAM, VSB and NTSC 
This article was prepared for "Commu-
nications Technology" by the staff of 
Cable Television Laboratories Inc. 

W hile set-top box developers are 
building quadrature amplitude 

modulation (QAM) demodulators for 
the emerging digital services market, 
Richard Prodan, CableLabs' vice pres-
ident of engineering, has invented a 
device that could serve as the founda-
tion for future generations of set-top 
boxes and TV sets. 

Called the universal analog/digital 
demodulator, the device can demodu-
late QAM, vestigial sideband (VSB) 
and standard NTSC signal formats. 
Prodan has demonstrated a working 

"If you use this kind 
of approach, you can 
have different for-
mats all being han-
dled by the same 
physical equipment. 
It's a little more com-
plex — but not three 
times as complex." 

prototype of the device, and Cable-
Labs filed a U.S. patent application for 
it in April. In a recent interview Prodan 

MHz 
MEG/4 filirr17 

Established 1975 

ç\oe7" ClaiDe 
Agile Modulators, Processors, Demodulators 

•••• 

SECAM 375 

"Call us for all your CADCO requirements" 
International Inquires Welcome!!! 

DENVER 

800-525-8386 
303-779-1717 

303-779-1749 FAX 

ATLANTA 
800-962-5966 

ST. LOUIS 
800-821-6800 

"Unique" Products For the 21st Century! 

Reader Service Number 115 

described the universal demodulator 
as a cost-effective solution to the prob-
lem of multiple signal formats co-exist-
ing in the cable transmission environ-
ment. 

"We can expect three types of down-
stream signals for quite a few years," he 
said. "These are the well-established 
NTSC standard, the QAM formats for 
MPEG and European digital video, and 
VSB, which was recently selected over 
QAM by the FCC Advisory Committee 
for Advanced Television Service." 

The idea for the universal demodu-
lator came to Prodan as part of Cable-
Labs' work to develop modulation 
equipment to produce QAM and VSB 
modulation formats for testing on cable 
systems. "Rather than build two modu-
lators, I figured out a way to use one 
piece of hardware." 

Having to accommodate both QAM 
and VSB proved to be a blessing in dis-
guise, according to Prodan, because 
the same complex baseband signaling 
and quadrature amplitude multiplexing 
techniques he applied to QAM and 
VSB also can be used to demodulate 
NTSC's amplitude modulated form of 
the VSB format. "All these modulation 
formats are basically cousins," he said. 
"Everyone treats them as different 
species, and they're not. They're very 
closely related mathematically, which 
means you can attack them practically, 
from an engineering point of view, and 
find the common solution." 

"The common solution is a little 
more complicated than doing each one 
individually," he continued. "However, if 
I do three for one, the slight additional 
complication will still result in an overall 
cost savings." 

How it works 
The universal demodulator uses a 

shared oscillator, CPU and digital filters. 
(See accompanying figure.) These com-
ponents are programmable so that the 
correct position on the carrier band can 
be located and the proper digital filter 

100 DECEMBER 1994 COMMUNICATIONS TECHNOLOGY 



Universal analog/digital demodulator 
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coefficients may be selected to process 
QAM, VSB or NTSC using two "arms," 
the in-phase and quadrature channels. 
The 90° phase shift between the I and Q 
channels corresponds to the two multi-
plexed data signals used in QAM. For 
both VSB and NTSC, the I channel han-
dles the signal itself, the Q channel the 
vestige. To produce NTSC, the I and Q 
channel outputs are summed. Complex 
baseband filtering and quadrature am-
plitude multiplexing are the techniques 
that let the universal demodulator flexi-
bly derive all three signal formats from 
the same carrier input. "Conceptually, 
it's a simple idea," said Prodan. "The de-
tails are mathematically difficult, but 
tractable." 

What's next? 
Prodan does not expect his inven-

tion to have any immediate effect on 
set-top box or TV receiver design ef-
forts. CableLabs does not manufacture 
equipment, so it will license the tech-
nology to companies that want to im-
plement it. "We would like to talk with 
vendors of modem technology and 
system vendors who might be interest-
ed in incorporating this idea in their 

next generation of products," he said, 
noting that most set-top box vendors 
are currently focused on delivering a 
simple QAM digital demodulator, while 
TV makers are trying to do VSB for 
ATV. He expects that first-generation 
set-top boxes will be on the market 
next year. Then he predicts develop-
ers will turn their attention to integrat-
ed devices. 

"I see this as a second- or third-gen-
eration set-top box, where you want to 
really cost-reduce and parts-reduce a 

box and simplify the design process. It 
requires a little more software pro-
grammability, but much less hardware 
redundancy. In addition to its econom-
ic advantages, Prodan stressed the im-
portance of a universal demodulator in 
reducing the negative impact of multi-
ple, standard signal formats. "If you 
use this kind of approach, you can 
have different formats all being han-
dled by the same physical equipment. 
It's a little more complex — but not 
three times as complex." CT 

• I • 

NaCom is a contractor with 23 years experience in CATV installations, 
fiber/coax construction, field engineering and strand mapping. We provide... 

• A National Labor Force 
• Field Computerized Offices 
• Uniformed, Radio-equipped Technicians 
• Proven Quality Control 
• A Monitored Safety Program 

For more information call 

(800) 669-8765, Ext. 3046 /NaCom/ 

Reader Service Number 109 
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711— 
Industry 
Service 
Since 
1966 

ROCKY M OUNTAIN 
JUMPER CABLES 
P.O. Box 9707 • Helena, MT. 59604 

Custom Made 
Jumper Assemblies 

All Brands Fittings/Cable 
• RG - 59 
• RG - 56 
• RG - 11 
• Other 

• F Male 
• F Female 
• BNC 
• PL 

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 

> 

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

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

DOWNSIZE VCII CHASSIS KIT ... $ 99.50 
VCII REPAIR OR EXCHANGE ... $ 80.00 TO 135.00* 
VCRS UPGRADE OR EXCHANGE ... $ 325.00* 
VCII WHITE LABEL FOR SALE ... $ 249.00 

E 
MODULATOR REPAIR ... $ 58.50* 

PROCESSOR REPAIR ... $ 58.00* 
RECEIVER REPAIR ... $ 58.50* 

Female Business Enterprise • Complete Cable Repair Facility 

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

Jumper Cables 
CUSTOM MADE CABLE ASSEMBLIES INCLUDING 

F to F, N to N, BNC, RCA, F-81 
RG-56 
RG-59 
RG-11 
RG-213 
RG-214 

We will make any cable assembly . Quick delivery on all colors and lengths. 
Fax (602) 582-2915, PH: (602) 581-0331 

335 W. Melinda Drive, Phoenix, AZ. 85027 USA 

Gilbert AHS 
LRC 
Off Shore 
Amphenol 

Belden 
Times 

Comm/Scope 
Intercomp 

"Video Posterh'TM Page Generator 8t Controller 
MAC & IBM Modem Access 

Local Weather 
-Temp:85 F Humidity 35% 
- Wind from SW @ 5 MPH 
Baco Pressure 29.3 HG. 

Graphics, Logos, Low cost ads 
update remotely via any computer! 

r(2 

*H 1i-Res fonts, Video Page á Character Generator'Store more than 600 pages Logos á 
pictures on RAMX cartridge 6 colors, variable fonts, Crawl, Flash, Special effects *Two 
40 Ur.) crawls per page 'Accurate real time clock & date ' Restores á displays pages, 

time & date even if power tails! Low cost C64 computer (NTSC + Ch. 3/4 RF out) 100 Time 
& date control commands infra-red controls up to 8 VCR's • Program Video Poster., 
using IBM or MAC via modem Control external relays • Video Postern" Instructions on 
VHS tape' Ask about MAC & IBM Video Poster's' page design program "MACP" $179.95 

Model • Price • Descri •tion of "Video Poster" TM O •tions: 
RAMX $349.95 
Cb4 $179.95 
Modem $ 89.95 
BC:LK $ 69.95 
PK8 $179.95 
WXI $189.95 
WSDAI $279.95 
RAIN $249.95 
1541 $189.95 
TSP I $379.95 
DVA12 $379.95 
II'S 1 $279.95 

NEW A. dew" Macintosh MAC Video PosterTM .hoto•ra • hs & Gra •hics 

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

/Modem 
option RAMX 

Video 
Cable 
supplied 

IGME.3 • 1 

Battery I 
backed 

\ clock 
"BCLIC" 

Infra-Red Remote 
VCR Control 

Logos can display 
on Video Roster.. 

Basic system: $529.90 inc RAMX & CM 
VHS instructional video, cable & manuals 

!Call for Demo tape 

Video Poster'.; 600 page Battery backed RAM-disk, cables 8t manual 
Refurbished computer, with power supply (1 year warranty all products) 
1200 baud Hayes modem for remote page transfer Options 
Battery clock (with RAM) restores time & date if power fails ---
Controls 8 relays + DVA12; "WX1 & WSDM "+ IR inputs Y :aril 
Temp.+Ilumidity; WX III $249.95 inc. barometric pres. ,7-, .-- .. ._,.. 

and direction; (Req. PK8) Anamometor Wind speed 

gauge daily, yearly total s in .01" increments ' çi -e à ed - ' — 

Disk drive; unlimited back up for RAMX 
Text-to-speech computer voice message each screen. 
Page controlled Digital audio;I0 messages, 2 min. 
Uninterruptible power with 5 hour batteries 

\Multiple Graphics & Hi res photos display on all pages 
'Create flash, crawl text with photo graphics display pages 

'Remote control and page insertion via Macintosh 

','Works with all new AN Macs or NTSC display adapters 
eeatures all MAC fonts and 256 NTSC color resolution 

Model "MACP" Video PosterTm for Macintosh $495.00 

FREE 44pg Catalog & 80 Audio/Video Applic. 
Pon Suva, Fa.   

,0 T.000. BOXES 

out Valeo.uilio 

1.1,16 out V.tleolkud.o 

1.024 out Audio Only - 

• , 11.• 1-InC2 oul VideolAudio 
video Audio DIM Pont., 

116E1-Sync Dist. Arno.. Routing Switcher• ¡le 0 OPAMP LABS INC (2 13) 934-3566 
1033 N Sycamore Av LOS ANGELES CA, 90038 

Fiber Optics Training 
ANYWHERE ... 

Yes, Light Brigade is on the move, and will be 
offering New Courses and Locations in 1995! 
Courses are designed to enable the participant 
to design, install and maintain various types of 
fiber optic systems. Courses include hands-on 
training and are available from 2 to 5 days. 
Courses can be tailored to meet customer 
particular needs and can be provided on-site. 

Call for more information and a copy of the 
1995 Schedule! 

t e` Li( h 
Rim,,(11 

(206) 251-1240 
Fax (208) 251-1245 

II.'`à 
1131' Mlle» OMMERCIAL ELECTRONICS, INC. 

CATV ENGINEERING SERVICES 

*cum caeatittete aeeetee Wee-Pr-aerie 
catarizeuteeete cilea «zee-ea-64e«, Cee 

EQUIPMENT REPAIRS METER CALIBRATIONS 
• • • 

FCC PROOF OF PEFORMANCE 

FREE PICKUP IN 18 STATES 

800-247-5883 

FCC PROOF OF PERFORMANCE TESTING 

P.O. Box 244 

Yankton, S.D. 57078 

(605) 426-6140 

FIBER OPTIC DESIGN & ACTIVATION 
HEADEND OPTIMIZATION 

COMPLETE SYSTEM AUDITS 

AUTOCAD CUSTOMIZED CATV MENU 
& SYMBOLS LIBRARY 

CAD DRAFTING & DESIGN 
STRAND MAP & AS BUILT 

MAP DIGITIZATION & REVISIONS 

800-292-0126 

AMS-1 CHARACTER GENERATOR 

ATARI Computer and Software 
only 3-199.00! 

OPTIONAL BATTERY BACKUP! 

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

• Character 

Gene,-ato 

• VCR Controllers 

• Video Snitches 

• Custom Hardware 

aml Software 

FAX 310-496-1716 
Tel. 319-496-0674 



'ilONESURPL US 

WE BUY AND SELL QUALITY CATV EQUIPMENT 

LINE AMPLIFIERS, TAPS, CONNECTORS 
CONVERTERS - ALL TYPES AND MAKES 

HEADEND EQUIPMENT 

USA • (619i 757-3008 • Fax 16191 757-4048 

Main Line Equipment, Inc. 
National Distributor for Pathmaker 
Large Stocks of Jerrold & Magnavox 

330/450 Line Gear 

WE BUY: 
Used converters & used line guiii• 

WE SELL: 
Refurbished converters & line gear 

WE REPAIR: 
Converters & line gear for cable systems 

AT ALL REASONABLE PRICES 
1 -800-444-2288 • FAX 310-715-6695 

Los Angeles, California 

Dakota Design 
(605) 364-7363 

• Design • Drafting • As-Builts 
• Map Management 

Dan Schieffer 
Route 1 Box 33 Utica, SD 57067 

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 

rel - 
We Buy - Wanted: ALL BRANDS 

YOUR USED OR EXCESS EQUIPMENT 
Fax your used/excess list 

(USA) 909-272-2360 Fax: 909-272-3032 

TEST EQUIPMENT 
Reconditioned Wavetek, HP, Tektronix and more. Signal Level Meters, Sweep Systems, 

TDR's, Power Meters, Spectrum Analyzers, Frequency Counters and Fiber Test Equipment. 
Guaranteed to meet/exceed manufacturers specs. 90 day warranty standard. 

SATELLITE ANTENNAS 
Used Scientific Atlanta, Andrews, Vertex, RSI and others. 7 meter and up. 

PTL Cable Services Inc. USA • Phone (407) 747-3647 • Fax (407) 575-4635 
BUY-SELL-TRADE 

801JOHT / SOLD / SERVICED 
G. I. VideoCipher II - $299 I Standard 24 PC - $225 
Mag. 5-330 Trunk - $299 N SA 330 Trunk - $199 
Jerrold SJ Trunk 301 - $199 Syl/Tex 2000 Trunk - $199 
Jerrold SJ Trunk 400 - $299 Jerrold JLE-400 - $ 85 

S Magnavox 5LE330 - $ 85 Jerrold SJ 450 Trunk - $435 
SA Slimline 450 Trunk - $435 T Jerrold SLE/SLR - $ 19 
SA 8525 w/ Remote - $ 25 0  Hamiln CRX - $ 12 
Pioneer BC-2002/2 - $1.99 C Tocom 5503-A - $ 40 
Assorted Taps - $1.50 K C-Cor 450 LE NEW - $175 

MINIMUM QUANTITIES APPLY - CALL FOR COMPLETE INVENTORY LIST 

AILIES1,4 
mree-Jrk-ipmc,e Ame#447 bye-slew -svAece 98.7 

ALL TYPES OF EQUIPMENT NEEDED - FAX LIST 

SItIC%'ICF S, 11 SC. (610) 279-8000 • 800-WT ARENA • FAX 279-5805 

Emergency Alert 
Systems 

By 

IdEA/ONiCS 
Up to 90 Channels 

14 day delivery 

Compatible with all headends 

Affordable 
Video units also available 

(701) 786-3904 

Fax: (701) 786-4294 

E,E 
INTERINJATIOINJAL 

TM 

10 Years in Equipment Repairs.' 

We Provide: 
• Warranteed reconditioning of line, 
headend and test equipment 

• Precise calibration of test equipment 
and meters 

• Alpha manufacturer warranty repairs 
• Extensive bench testing for FCC 
compliance 

• Accurate channel and pilot changes 
• Computerized buy/sell surplus 

inventory locator system 

Phone: (800) 382-2723 
FAX: (518) 382-8452 

WE BUY AND SELL 
SURPLUS 

NEW Ed USED 
Connectors, Taps, Headend, 

Line Gear,, misc. 

TM BROKERS 
5402 Highway 95 

Cocolalla, ID 83813 USA 
Phone: (208) 683-2797 

(208) 683-2019 
Fax: (208) 683-2374 

dB-tronics 
Cable [derision I.,intiement 

Sales ef, SCITiCe Centel' 

"Introducing" 

New 450 MHz 
Equalizers 
For Scientific Atlanta 

Distribution Equipment 

$10.50 Each! 
Prices Good Thru 1994 

Reference This Ad 

CALL OR FAX US FIRST 

rVISA 

Telephone: 803-574-0155 
USA Toll Free: 800-356 2730 

Fax: 803-574-0383 

dB-tronice Inc 
145 Tradd Street 

Spartanburg, SC 29301 
USA 

«UM 

FM Microwave 
Spares & Repairs 

By 
CommSpec 

Complete "G, H, BX & X 
Line' Repairs & Retunes 

H, New Replacement Power 
Supplies & Harnesses 

H Channel Flters & Waveguide 
Branching 

H Used Equipment Purchased & 
Sold 

Field & Training Services 
Available 

Don Sicard 
TEL (508) 373-0657 

FAX (508) 374-0154 

CommSpec 
6 Tyler Park 

P.O. Box 968 
Haverhill, MA 01831 USA 
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rRegal, S.A. Compatable Tap  
Line Passives  
Converters  

2,3 Way Splitters 
DC's to 16dB 

Power Inserters 
Isolators &  
Amplifiers  

600MHz 
to 1GHz 

Converters  
PAL B/D 
1 GHz  
Indoor 
2,3 4 & 8 

Way Splitters 

2, 4 & 8 Way Taos (Indoor & Outdoor)  
P.O. Box 5001-314, Point Roberts, Washington 98281-USA 

Toll Free Fax/Phone 1-800-566-8667 

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 

Career Opportunities 

peter 
Froehlich & Co. 

executive search 

SCTE Sustaining Member 

P.O. Box 339 
Weatherford, TX 76086 

(800) 742-4947 
FAX (817) 594-1337 

All levels of Technical Positions - 
Corporate to Hourly. 

Positions Available Nationwide. 
Call or Write. Fees Paid. 

CONSTRUCTION CREWS 
Long-term and immediate work. 

All phases: coax and fiber, serial, 

underground, splicing, activation. 

Weekly pay, good rates, steady work. 

Contact:  

Ron JonesNirginia Beach, VA 

Stan Skinner/Jacksonville, FL 

Howard Clark/Jacksonville, FL 

Tom Raper/Atlanta, GA 

Joel Williams/North GA, Tennessee 

David Halsell/Corp Office, Atlanta, GA 

(804) 671-2025 

(904) 733-7881 

(904) 733-7881 

(404) 498-9870 

(706) 861-0833 

(404) 498-9870 

WORK RICH — CASH POOR? 

CONTRACTORS - you need immediate payment 
to meet obligations and take on new work. 

Your MSO or prime contractor pays your invoices in 45-60 days. 
Your banker does not understand your business. 
CABLEFACTORS will pay you cash for your invoices 

and collect payment from the MSO or prime. 

If you are a CATV contrario': call iodai' l'or more information! 

CABLEFACTORS 

a division of AMERICAN FACTORS GROUP 

457 North Harrison Street • Suite 100 

Princeton, New Jersey 08540 

Tel: 609-924-9394 • Fia: 609-924-3935 

David Cheeseman 

CATV BROADCAST 
PERSONNEL SERVICES 
ALL LEVELS OF POSITIONS FILLED NATIONWIDE 
• Technicians • Engineers • Managers • Sales 

Send resume with salary requirement to address below. 
Employer Inquiries malted. 

Communication Resources 
The Communication Personnel Specialists 
RO. Bon 141397 • Cincinnati, OH 45250 
606-491-5410 / FAX 606-491-4340 

COMPLETE STAFFING 
FOR CATV 

CABLE OPERATIONS 
AND MANUFACTURERS 

Management 
Marketing • Engineering 

JIM CAHOON 
Cable Operations and Engineering 

Since 1966 

7100 East Belleview, #102 
Englewood, CO 80111-1634 

Ph: (303) 779-8890 
Fx: (303) 779-8139 

peter SCTE 
Sustaining 
Member 

FFroehlich & Co. 
search 

P.O. Box 339 Weatherford, TX 76086 
(800) 742-4947 FAX (817) 594-1337 

All levels of 
Technical Positions - 
Corporate to Hourly. 
Positions Available 

Nationwide. 
Call or Write. Fees Paid. 



Wanted! 
Experienced long term help for 
Southeast rebuilds/upgrades 

Aerial Crews 
Underground Crews 

Splicers 
Installers 

Field Engineers 

CABLE MAN, INC. 
Call (601) 374-5832 
Fax: (601) 374-2198 

Gal 
TECHNICAL MANAGER 

Galaxy Cablevision is an operator of rural 
cable television systems in 16 states and 
is currently seeking Technical Managers 
who are proven leaders in a team envi-
ronment. We are a fast paced, growing 
MSO with many opportunities for growth 
and advancement. We offer competitive 
salary and benefits package. The suc-
cessful candidates will be "hands on" 
managers responsible for entire technical 
operation, including budgeting, FCC 
compliance, training and supervision of 
the technical staff. Experience with fiber 
and microwave a plus. Good driving 
record and pre-employment drug screen 
required. E.O.E. 

Send resume to: 
Mark D. Anderson 

1220 N. Main 
Sikeston, MO 63801 

TKR Cable Company-Technical 

Installation/Repair Supervisor 

Seeking motivated individual to 
oversee installation and repair staff of 
20+, strong customer service skills, 
valid drivers license (safe driving 
record), 4+ years exp. in catv techni-
cal operations and minimum two year 
college degree required. 

Field Supervisor — 
Maintenance/Construction 

Requires highly motivated individual 
to oversee construction and mainte-
nance departments. Strong interper-
sonal skills, valid drivers license (safe 
driving record), 4+ years exp. in catv 
construction/maintenance operations 
and a minimum of two years college 
degree required. 

Fax Resumes: 
TKR Cable Company 
235 West Nyack Road 
West Nyack, New York 10994 
Attn: Kathleen Daly 
Fax No. # 914-623-5619 
Equal Opportunity Employer 

CATV DESIGN ENGINEER 
International firm seeks engineers 
with experience in the design of 
addressable CATV converters, 
MMDS receive antennae and block 
downconverters. The successful 
candidate will have extensive 
knowledge of baseband scrambling 
techniques, PC based control soft-
ware, international video stan-
dards, antenna and LNB design. 
Requirements are: BSEE, 5-7 
years related design experience, 
overseas travel required. 
Fax resume to: 
Technical Recruitment Department 
(212) 971-0925 

CATV Bench Technician, 
CA based repair facility is looking for 
an individual with over 5 years experi-
ence repairing CATV line equipment. 
Knowledge of HE and Test equipment 
a plus. Must be able to troubleshoot 
to component level. Please send 
resume and complete salary history in 
confidence to: 
RMT Engineering, Inc. 
9779 Business Park Drive, Ste I 
Sacramento, CA 95827 
Fax# (916) 366-3240 

We're not just talking. 
Everybody's talking about the communications revolution. U S WEST 
Technologies is making it happen. From distributed computing and broad-
band networks to advanced software and system design, we're developing 
the technologies that will form the foundation of this exciting new field. 

At U S WEST Technologies, we don't just talk about the future. We make it 
happen. If you want a chance to make it happen for yourself, apply today 
for this opening with U S WEST Technologies in Boulder, CO. 

Cable-Video Technology Analyst 
This position is primarily responsible for identifying, monitoring, and analyzing the 
competitive technologies and developments in the cable industry that will impact the 
deployment of U S WEST broadband networks, multimedia services businesses, and 
cable partnerships. In addition, you will also develop and maintain a network of prima-
ry resources of competitive information. 

Qualifications include 5-10 years' work experience in strategic planning, business analy-
sis, or technology management in the cable industry. Additional knowledge of telecom-
munications, Local Exchange Carriers, business directions and strategies, competitive 
issues and technologies would be a plus. You must also possess: keen analytic and quan-
titative skills; excellent verbal/written skills with an ability to communicate clearly with 
executive decision makers and technical staff; strong commitment to ethical practices in 
gathering and confidentiality in presenting competitive information; as well as general 
knowledge of negotiation and consulting skills for client interaction. An advanced tech-
nical or business degree is desired. U S WEST Technologies is an equal opportunity 
employer. Any offer of employment is contingent upon the applicant's undergoing and 
passing a pre-employment drug test. Send resume to U S WEST Technologies, 4001 
Discovery Dr., Suite 120-LH, Boulder, CO 80303, REF. #CT1294/LH. 

lieWEST 
TECHNOLOGIES, INC. 
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106 .DH Satellite  96 61  Telecrafter Products  4 

82  Digicomm International  54 43  Times Fiber  23 

98  DX Commincations  76,77 45  Trilithic  21 

21  EXFO  56 91  Triple Crown Electronics  67 

15  General Instruments  37 99,100 .Tulsat  78,79 

10  Hewlett Packard  65 120 .Vela Research  46 

48  Hughes AML  99 72  Voltage Control Systems  20 

70  Integral Corp.  14 60  Vuescan  59 

108 . .ISC/Data  98 78,79,80 Wavetek  45,47,49 

53  Learning Industries  87 63,51 Wavetek  15,29 
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A. Are you a member of the 
SCTE (Society of Cable 
Television Engineers)? 

01 _ yes 
02. no 

B. Please check the cate-
gory that best describes 
your firm's primary 
business (check only 1): 
Cable TV Systems Operations 
03._ Independent Cable TV Syst. 
04._ MS0 (hvo or more Cable 

TV Systems) 
05. _ Cable TV Contractor 
06. _ Cable 1V Program Network 
07. _ SMATV or DBS Operator 
08. _ MDS, STV or LPTV Operator 
09. _ Microwave or Telephone Comp 
10. _ Commercial N Broadcaster 
11. _ Cable N Component 

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

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

or Library 
18. Other (please specify)__ 

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

19. Corporate Management 
20. Management 
21. Programming 

Technical/Engineering 
22. Vice President 
23. - Director 
24. Manager 
25. Engineer 
26. Technician 
27. - Installer 

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

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

30. Amplifiers 
31. Antennas 

32. CATV Passive Equipment 
including Coaxial Cable 

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

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

Security Equipment/ 
Converters/Remotes 

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

E. What is your annual cable 
equipment expenditure? 

53. up to $50,000 
54. $50.001 to $100,000 
55. $100,001 to $250,000 
56. over $250,000 

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

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

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

66. up to $50,000 
67. $50,001 to 5100,000 
66. $100,001 to $250,000 
69. over $250.000 

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

70. Audio Test Equipment 
71. Cable Fault Locators 
72. Fiber Optics Test Equipment 
73. Leakage Detection 
74. OTDRs 
75. - Power Meters 
76. Signal Level Meters 
77. Spectrum AnaNzers 
78. Status Monitoring 
79. System Bench Sweep 
80. TDRs 
81. Video Test Equipment 

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

82 up to $50,000 
83. - $50,001 to $100,000 
84.  $100,001 to $250,000 
85. over $250.000 

J. In the next 12 months, 
what cable services do 
you plan to buy? 

86. Coils uit ingiBrokerage Services 
87. Contacting Services 

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

K. What is your I cable 
services expenditure? 

91. up to $50.000 
92. $50,001 to $100.000 
93. $100,001 to $250.000 
94. over $250.000 

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

95 1 year 
96 more than 2 years 

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

97 up to10 miles 
98. it -30 miles 
99 31 miles or more 
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Mail or Fax today A. Are you a member of the i 32 
SCTE (Society of Cable F 

to 413-637-4343 I Television Engineers)? 33 
01 yes 34 
02 no 35 

B. Please check the cate-
gory that best describes 
your firm's primary 
business (check only 1): 
Cable TV Systems Operations 
03. Independent Cable TV Syst. 
04.-  MSO (two or more Cable 

TV Systems) 
05. Cable TV Contractor 
06. Cable TV Program Network 
07. SMATV or DBS Operator 
08. - MDS, STV or LPTV Operator 
09. Microwave or Telephone Comp 
10. Commercial TV Broadcaster 
11. Cable TV Component 

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

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

or Library 
18 Other (please specify)______ 

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

19. Corporate Management 
20. Management 
21. Programming 

Technical/Engineering 
22. Vice President 
23. Director 
24. Manager 
25. Engineer 
26. Technician 
27. Installer 

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

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

30 Amplifiers 
31. Antennas 

CAN Passive Equipment includ-
ing Coaxial Cable 
Cable Toots 

- CAD Software. Mapping 
Commercial Insertion/ 
Character Generator 

36. CompressiorVDigital Equip. 
37. Computer Equipment 
38. Connectors/Splitters 
39. Fleet Management 
40 Headend Equipment 
41. Interactive Software 
42. Lightning Protection 
43. Vaults/Pedestals 
44. MMDS Transmission Equipment 
45. Microwave Equipment 
46. Receivers and Modulators 
47. Safety Equipment 
48. Satellite Equipment 
49. - Subscriber/Addressable 

Security EquipmenV 
Converters/Remotes 

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

E. What is your I cable 
equipment expenditure? 

53 up to $50,000 
54. $50,001 to $100,000 
55. $100.001 to $250,000 
56. over $250.000 

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

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

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

66. up to $50.000 
67. - $50,001 to $100,000 
68. $100,001 to $250,000 
69. over $250,000 

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

70. Audio Test Equipment 
71. Cable Fault Locators 
72. - Fiber Optics Test Equipment 
73. Leakage Detection 
74. - OTDRs 
75. Power Meter 
76. Signal Level Meters 
77. - Spectrum Analyzers 
78. Status Monitoring 
79. System Bench Sweep 
80. TDRs 
81. Video Test Equipment 

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

82. up to $50,000 
83. $50,001 to $100,000 
84. $100,001 to $250.000 
85. - over $250.000 

J. In the next 12 months, 
what cable services do 
you plan to buy? 

86. Consulting/Brokerage Services 
87. Contracting Services 

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

K. What is your annual cable 
services expenditure? 

91. _ up to $50.000 
92. $50,001 to $100,000 
93. $100,001 to $250,000 
94. over $250.000 

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

95 _ 1 yea, 
96 _ more than 2 years 

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

97. up tot() miles 
98. 11-30 miles 
99. - 31 miles or more 



PRODUCT NEWS m 

Oscilloscope 
Leader Instrument Corp. added the 

Model 8063 60 MHz three-channel os-
cilloscope to its 8000 Series of analog 
scopes. The new model offers vertical 
sensitivity ranging from 1 mV/div to 5 
V/div in 12 steps for Chs. 1 and 2. Band-
width is automatically restricted to 20 
MHz in the high sensitivity (1 and 2 
mV/div) settings. V modes select display 
of Ch. 1-3 in any combination plus SUM 
(or difference with Ch. 1 inverted) wave-
form. Thus, four traces may be set up 
for simultaneous view (eight in the ALT 
sweep mode). 

Alternate channel display is normal 
but CHOP may be selected from the 
front panel. X-Y operation is provided 
using Ch. 1 (Y) and Ch. 2 (X). Identical 
signal delay is provided in all channels 
to view fast trigger edges. Ch. 1 output 
is provided on the rear panel, allowing 
Ch. 1 to serve as a high-gain preamp to 
drive other instruments such as fre-
quency counters. 

Sweep facilities include delayed sweep 
with simultaneous display of the main and 
delayed traces in the alternate sweep 
mode. Main sweep times range from 50 
ns/division to 0.5 s/division in 22 steps. 
The use of x10 sweep magnification rais-
es the top sweep speed to 5 ns/division. 
Trigger facilities include source selection 
automatically keyed to V mode setup. 
That is, the trigger source is selected from 
the active channel, or Ch. 1 in dual mode 
operation. 

The source may be manually select-
ed between Chs. 1 to 3 plus the power 
line. Trigger modes feature auto, normal 
and fixed. The latter ensures stable trig-
gering despite wide swings in signal am-
plitude by keeping the trigger point with-
in the p-p span of the source signal. 
Dedicated H and V TV sync separators 
keep rock-steady video waveforms. Vari-
able holdoff is provided to ensure correct 
display of long or complex wavetrains. 
Reader service #206 

Polishing machines 
AMP unveiled fiber-optic connector 

polishing machines able to simultane-
ously polish up to 12 connectors in 
about five minutes, significantly reduc-
ing polishing time. Connector holders 
are available for a wide range of con-
nector types, including FC, SC, ST, FSD 
and RSD styles. 

The portable 70D PC & APC polish-
ing machine is compact (230 x 230 x 
144 cm) and lightweight (4.8 kg) for field 
use, yet rugged enough for factory ap-
plications. Depending on the holder ac-
cessory, it provides positive contact 
(PC) or angled positive contact (APC) 
fiber ends. 

The unit features an automated pol-
ishing timer, with settings at six second 
increments, up to three minutes. It pol-
ishes up to six connectors simultane-
ously and operates from either a 12 
volt battery or AC adapter. An optional 
connector cord also permits operation 
from an automobile cigarette lighter 
socket. 

The larger AMP 550 PC & APC mea-
sures 230 x 230 x 255 cm and has the 
capacity to polish up to 12 connectors 
simultaneously. In both machines, the 
8° APC achieves -68 dB average back 
reflection, while the PC achieves -47 
dB. Standard accessories for the units 
include polishing pads and polishing 
film, spacers, tools and an AC/DC 
adapter. 
Reader service #208 

Amplitude equalizer 
Communications & Energy Corp. an-

nounced the Model EQ(N) 2.5/2.7 ampli-
tude equalizer that compensates for prop-
agation anomalies that cause MMDS 
channels to be received at different am-
plitudes. The unit connects into the relay 
system between the low noise preamplifi-
er and the power output amplifier. 

The positive or negative equaliza-
tion slope is factory tuned to customer 
specifications between 2.5 and 2.7 
GHz. Positive or negative slope options 
are available up to 10 dB attenuation 
across the band. For example, with the 
-10 dB option, attenuation is 17 dB at 
2.5 GHz and 7 dB at 2.7. The connec-
tors are 50 ohm Type N. The unit mea-
sures 2 x 3 x 6 inches and weighs three 
pounds. 
Reader service #207 

Digital TV system 
RCA-brand Digital Satellite System 

(DSS), the only all-digital TV receiving 
system, was rolled-out nationally. The 
three companies responsible for bring-
ing DSS to market are RCA/Thomson 
Consumer Electronics, DirecTv (a unit 
of GM Hughes Electronics) and United 
States Satellite Broadcasting Co. 
(USSB), a division of Hubbard Broad-
casting. 

The system consists of a compact 
18-inch satellite dish, dedicated digital 
receiver and interactive remote control. 
Two high-power direct broadcast satel-
lites (DBS), built and operated by GM 
Hughes Electronics, beam approximate-
ly 175 TV channels with picture quality 
comparable to a video laser disc, and 
sound quality that rivals an audio com-
pact disc, according to the companies. 

More than 6,500 consumer electron-
ics and satellite stores nationwide will 
sell both the DSS hardware and offer 
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programming from USSB and DirecTv, 
which includes virtually every major 
basic and multichannel premium TV net-
work, as well as first-run pay-per-view 
movies, sporting events, specialty pro-
grams, public service announcements 
and educational broadcasts. The pro-
gramming packages are structured to 
be more flexible than cable to give cus-
tomers more control over how much 
they pay for TV viewing. National retail-
ers include Sears, Circuit City, Mont-
gomery Ward, Best Buy and select 
Radio Shack locations. 

The dish can be mounted on 
rooftops, in gardens or other out-of-the-
way locations. Once installed, the dish 
remains in a fixed position. The lack of 
moving parts minimizes maintenance 
and provides reliability. The system can 
be professionally installed or with an 
RCA self-installation kit a handy do-it-
yourselfer can put it together. In addi-
tion, the on-screen menu provides con-
sumers with installation assistance. 

The receiver is operated by a remote 
control that allows consumers to select 
programming using a simple "point and 
select" system to access the on-screen 
menu. The cursor is then moved 
through the on-screen program guide to 

COAST 
CATV 
SUPPLY, INC. S 

314 Elizabeth Lane 
Corona, CA 91720 

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

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

REMANUFACTURED 

• LINEGEAR 
• PASSIVES 

• CONVERTERS 
• HEADEND 

CALL TODAY 
With Your Requirements 

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

CO VISA 

Reader Service Number 110 

select the desired channels. Also fea-
tured is a parental control system to lock 
out specific channels, establish rating 
limits and control pay-per-view spend-
ing. 

Local network affiliate and indepen-
dent channels are accessed through a 
broadcast antenna or, where available, 
cable feed. A special programming 
package from DirecTv offering one of 
each major broadcast network is avail-
able to customers in areas where they 
cannot receive local broadcast or cable 
service. 

The system is "forward compatible," 
enabling consumers to take advantage 
of emerging video technologies and ca-
pabilities such as 16 x 9 widescreen, 
high definition TV (HDTV) broadcasts 
and interactive services. 
Reader service #205 

Data analysis 
Wavetek introduced Windows-com-

patible StealthWare analysis, reporting 
and archiving software for cable TV 
managers, engineers and technicians. 
Designed for use with the Stealth SAM 
and Stealth Sweep System, the soft-
ware makes it possible to upload field 
measurements such as waveforms and 
automated test results from a Stealth in-
strument. These are stored in a relation-
al database, eliminating the need to 
maintain separate files. Measurement 
waveforms are displayed graphically 
(similar to how they appear on the in-
strument) and can be copied and pasted 
into other Windows-based applications 
or viewed in multiples. 

Automated testing is achieved by 
downloading an automated test configu-
ration from a computer to the Stealth in-
strument, performing the measurements 
in the field, and uploading the results to 
the software for viewing and analysis. 
Access test results through a spread-
sheet format and easily sort by location, 
date, time, measurement type or chan-
nel. When warning or alarm limits are 
applied to the test results, color coding 
indicates out-of-limit measurements. 
Test results can be exported to other 
Windows applications or documentation 
can be generated with customized re-
ports complete with your company logo. 

Channel plans are maintained easily: 
Upload plans from a Stealth instrument, 
modify and archive them, then down-
load the new plan to update several in-
struments. The software requires a 386 
PC with Windows 3.1 and 2 Mb RAM. 
Reader service #204 

On-screen guide 

TV Guide On Screen launched what it 
says is the first fully digital on-screen 
guide, the On Screen Channel, in two 
nonaffiliated cable systems. The service 
began operations recently at the Com-
cast system in Philadelphia with 161,000 
subscribers and the TeleCable system in 
Radcliff, KY, with 11,500 subscribers. 

Program listings for the channel are 
drawn from TV Guide and delivered dig-
itally via satellite to the guide's on-
screen format. While satellite delivery of 
listings data is not new, extending this 
technology to include promotional trail-
ers for pay-per-view and premium pro-
gramming has never been done before. 

Digital TV technology allows the 
company to update video promotional 
material continuously, via satellite, un-
like the slower laser disc method. 
Through the use of MPEG compression 
technology, the company reduces the 
satellite transmission time for the result-
ing video signals and allows for eco-
nomical storage and decompression at 
the local headend. 

The channel features video messag-
ing, which utilizes the MPEG header in-
formation in front of each video packet 
to identify when a promotional trailer 
has been sent, and to automatically 
switch the on-screen presentation from 
full screen format to a half screen in 
real-time. Powerful multimedia comput-
ers placed at each headend allow for 
custom proportional fonts and color-
keyed listings. The enhanced screen 
resolution enables the channel to dis-
play two hours of programming informa-
tion for six channels. 

The product is a composite of multi-
ple digital images, each of which is in-
dependently programmable. A separate 
file is utilized for digitized backgrounds, 
allowing a daytime blue sky, a starry 
night, a sunset, landscape, cityscape or 
holiday scene. Digital logo files permit 
the system operator's logo to be dis-
played on every screen. High fidelity 
digital music can be provided by a com-
puter file or as a live feed via an opera-
tor's pre-existing digital music service. 

Also, downloadable messages can be 
displayed either from the system opera-
tor or TV Guide's editorial staff via satel-
lite. These messages are transported as 
digital files that can be programmed into 
the channel in real-time. The digital satel-
lite feed carries the program listings, PPV 
pricing, channel maps and promotional 
video updates on a daily basis. 
Reader service #203 
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TOUGH TOTE 

ADDRESS THE BASICS 

IMPROVE OPERATIONS 

REDUCE EXPENSES 

INCREASE REVENUE 

CABLE RESOURCES INC 

BIG BUCKS 
Converters and line equipment are worth a 

ton of money. Besides the fact that each truck 

carries thousands of dollars worth of equip-

ment that you payed for, think about the 

potential troubles you can eliminate with the 

revenue generator because of damaged 

equipment. Imagine the grief you can reduce 

for your customers for just pennies a day. 

And then there's image, I mean your 

potential customers look in most cable trucks 

and are not impressed, to say the least! 

"Image is everything", to coin a phrase. 

So, get on the phone, call Cable Resources 

at 800-537-9995 for information on original 

tools for cable operations. Containers for 

converters and shelving systems for your line 

equipment. In your trucks, warehouses and 

customer service centers; protect, control and 

present. It's smart business! 

CONVERTER BASKET 

800-537-9995 
Sales and Service 

LOCKBOX 

AMPLI/GUARD ID 

REMOTE LITE 

0 1994: Cable Resources Inc 

Cable Resources Inc 
85M Hoffman Lane 
Island.. NY 11722 
5102341411 
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BOOKSHELF 

The following is a videotape currently 
available by mail order through the Soci-
ety of Cable Television Engineers. The 
prices listed are for SCTE members 
only. Nonmembers must add 20% when 
ordering. 

'or TV Your Primary Diagnostic Instru-
ment — Since SCTE began providing 
video training tapes to its members, Di-
agnosing Common Cable Faults (Order 
#T-1001) has consistently been the So-
ciety's most widely requested program. 
Since it was produced over 15 years 
ago, it could not demonstrate many of 
the picture impairments found in modern 
cable TV systems. 

Although SCTE recognized that this 
tape was no longer current, the prob-
lems of arranging for laboratory facilities 
to isolate and demonstrate the various 
impairments was difficult, especially 
when you consider that baseband video 
impairments also would have to be in-
cluded. 

The new T-1001A, TV Your Primary 
Diagnostic Instrument, was introduced in 
SCTE's latest videotape and publication 
list. Since it is expected that this tape will 
become the most popular SCTE video-
tape of all time, making it the new "flag-
ship" of the SCTE library, the SCTE 
chose to retain part of the old tape's 
number so it would be placed first in the 
new listing. 

T-1001A clearly demonstrates the 
picture impairments found in modern 
cable TV systems by providing compar-
isons to unimpaired pictures, both be-
fore/after and split screens. It also dis-
cusses how to differentiate between the 
various impairments and the possible 
causes. 

Impairments covered include: carrier-
to-noise ratio, composite triple beat, low 
signal, excessive signal, hum, impulse 
noise, ghosting (reflective and ingress/di-
rect pickup), cross-modulation and ter-
restrial interference. 

Video impairments include: chroma/ 
luma delay, low video modulation, ex-
cessive modulation and differential phase. 
Differential gain is discussed but not 
demonstrated, because it seldom ap-
pears by itself, and when isolated is diffi-
cult to see in a TV picture. 

When the SCTE set out to produce 
this program, it wanted to develop a pre-
sentation that would be a primary refer-
ence tool. The Society hoped that it 
would enable technical personnel, both 
distribution and headend techs, to more 
accurately diagnose system problems. 
In addition, the SCTE wanted the illus-
trations to be a valuable training tool for 
customer service representatives (CSRs), 
helping them better advise their techni-
cal departments of potential system 
problems. 

The production of T-1001A took ap-
proximately one year. Impairments were 
recorded on digital tape and mastered 
on 1-inch videotape. Every effort was 
made to maintain the highest quality, in-
cluding having the VTRs go through a 
textbook alignment by manufacturer-
trained personnel. 

The development of this program 
truly was a "broadband" effort. It was 
produced with the participation of per-
sonnel from General Instrument's Jer-
rold division, Hewlett-Packard, CaLan, 
Jones lntercable, Malarkey-Taylor, Hick-
ory Mountain Associates, Boettcher 
Video Services, Innovative Marketing 
and the SCTE national headquarters. 

JANUARY 24 - 26 / FREMONT, CA 
MARCH 28 - 30 / ATLANTA, GA 
3 days of informative, cost-effective, up-to-date 
instruction for cable tv technicians. 

Since the intent was to develop a ref-
erence tape, and some of the low-level 
impairments can be difficult to see, the 
SCTE chose to distribute the tape on 
higher formats only. Copies in the 3/4-
inch format have been produced directly 
from the edited master. In this way, the 
SCTE has minimized the effect of com-
pound tape distortions contaminating the 
impairments being demonstrated. 

Due to the rapid acceptance of this 
program as a training tool for CSRs, the 
SCTE decided to offer the tape in the 
VHS format as well. We do not recom-
mend, however, that VHS copies be 
used by engineering and technical per-
sonnel. Every system engineering de-
partment should have an original 3/4-
inch submaster copy for reference. 

This 40-minute videotape is available 
in the 3/4-inch format for $59. VHS 
copies are $45. Please specify your pre-
ferred format when ordering. They are 
available in stock and will be delivered 
approximately three weeks after receipt 
of order with full payment. 

Shipping: Videotapes are shipped UPS. 
No P.O. boxes, please. SCTE pays sur-
face shipping charges within the conti-
nental U.S. only. Orders to Canada or 
Mexico: Please add $5 (U.S.) for each 
videotape. Orders to Europe, Africa, 
Asia or South America: SCTE will in-
voice the recipient for additional air or 
surface shipping charges (please speci-
fy). "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 (610) 
363-5898. 

Listings of other publications and video-
tapes available from the SCTE are in-
cluded in the March 1994 issue of the 

Reader Service Number 112 Society newsletter, "Interval." 
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Accurate, Affordable, Reliable ... Rugged, Shockproof, Waterproof 

You name it. 
It's got INTRODUCING... 

/y114al/tow 

el lNSTALLEd 

1 • 

Accurate, Reliable... 
The WindowLite Installer delivers frequency range, level measurement range, and accu-
racy levels that match more expensive, full service signal level meters. 

Optimal Performance... 
The WindowLite Installer is the only installer's meter that can automatically select and 
set six video carriers from the full tuning range available. 

Rugged, Shockproof, Waterproof... 
We know what rugged, shockproof, and waterproof mean because we worked with 
cable installers in the field to design the WindowLite Installer. It stands up to the 
most gruelling and demanding conditions faced by cable installers anywhere. 

Worldwide adaptability... 
Unprecendented CATV technology means the WindowLite Installer outper-
forms any other installer's meter available anywhere ... with full programma-
bility and international channel selection. 

Affordable... 
Best of all, the price is right. Take advantage of our special one-time-only 
introductory pricing structure. 

Coma 51" Owneeorporation 

ONICS, 

Win a Free 
Installa Meta 

at the 
West oil 

Cable Show 
Booth 441341 'gall Al 

1350 Port Republic Road - P.O. Box 1106 
Harrisonburg, VA 22801 USA 

Toll free: (800) 336-9681 
Phone: (703) 434-5965 
Fax: (703) 434-9847 
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December 
1: SCTE New Jersey Chapter 
seminar, training options, Wayne, 

NJ. Contact Linda Lotti, (908) 

446-3612. 

3: SCTE Cactus Chapter meet-

ing, BCT/E and Installer exams 
to be administered, Tucson, AZ. 

Contact Harold Mackey, (602) 

352-5860, ext. 135. 
5: SCTE New Jersey Chapter 

meeting, Installer exams to be 
administered, RTK office, New 

Providence, NJ. Contact Linda 
Lotti, (908) 446-3612. 

6-8: SCTE Wheat State Chap-

ter meeting, BCT/E exams to be 
administered, Wichita, KS. Con-

tact Jim Fronk, (316) 792-2574. 

6-8: The Light Brigade fiber-
optics course, installation, de-

sign and maintenance, Kent, 
WA. Contact (206) 251-1240. 

7: SCTE Ark-La-Tex Chapter 

seminar, FCC proof-of-perfor-

mance testing update, Shreve-

port, LA. Contact Randy Berry, 
(318) 238-1361. 
7: SCTE Badger State Chapter 
seminar, color/RF/audio testing 
and standards, Holiday Inn, 
Fond du Lac, WI. Contact Brian 

Revak, (608) 372-2999. 
7: SCTE Central Florida Chap-

ter seminar, professionalism, 

Lakeland, FL. Contact Pam 
Kernodle, (813) 371-3444. 

7: SCTE Delaware Valley 

Chapter seminar, advanced 
systems and competitive ac-

cess, Williamson Restaurant, 

Willow Grove, PA. Contact Dave 
Jackson, (610) 256-8878. 

7: SCTE Greater Chicago 
Chapter meeting, Installer exams 

to be administered, MetroVision 

office, Bellwood, IL. Contact Bill 
Whicher, (708) 362-6110. 

7: SCTE Heart of America 

Chapter seminar, Washington 

update and FCC regulations, 

Kansas City, MO. Contact Dave 

Clark, (913) 599-5900. 
8: Society of Cable Television 

Engineers Satellite Tele-Semi-

nar Program, Customer Service: 

Doing the Job Right the First 
Time, Part 2, to be shown on 

Galaxy 1R, Transponder 14, 

2:30-3:30 p.m. EST. Contact 
SCTE national headquarters, 
(610) 363-6888. 

8: SCTE Central Indiana Chap-
ter seminar, customer service, 

Holiday Inn North at Pyramids, 

Indianapolis. Contact Gordie 
McMillen (317) 353-2225. 

8: SCTE Gateway Chapter 
meeting. Contact Duane John-

son, (314) 272-2020. 
8-9: Probe Research seminar, 
making money in Tier 2 & 3 tele-

com markets, The Pointe Hilton, 
Phoenix. Contact (201) 285-

1500. 
10: SCTE Central Indiana 
Chapter meeting, BCT/E and 

Installer exams to be adminis-
tered, Indianapolis. Contact 

Gordie McMillen, (317) 353-
2225. 

12-14: Society of Cable Televi-

sion Engineers Technology for 
Technicians ll seminar, Albu-

querque, NM. Contact SCTE na-
tional headquarters, (610) 363-

6888. 
12-15: Siecor fiber-optic train-
ing course, Hickory, NC. Con-
tact (800) 743-2671, ext. 5539 
or 5560. 
12: TeleStrategies conference, 

understanding cellular and PCS 
technology for nonengineers, 

Sheraton Crystal City Hotel, Ar-

lington, VA. Contact (703) 734-

7050. 

13: SCTE Southeast Texas 

Chapter seminar, Installer and 

BCT/E exams to be adminis-
tered, Warner Cable office, 

Houston. Contact Rosa Rosas, 

(409) 582-4855. 

13-14: TeleStrategies confer-

ence, PCS auctions, Sheraton 
Crystal City Hotel, Arlington, VA. 
Contact (703) 734-7050. 

14: SCTE Dakota Territories 

Chapter seminar, Watertown, 

SD. Contact Michael Schmit, 

(605) 229-1775. 

14: SCTE Heart of America 

Chapter meeting, BCT/E exams 

to be administered, Kansas City, 
MO. Contact David Clark, (913) 

599-5900. 

15: SCTE Dakota Territories 

Chapter seminar, Fargo, ND. 

Planning ahead 
Feb. 26-Mar. 3: OFC '95, 

San Diego, CA. Contact (202) 

223-0920. 

Feb. 28-Mar. 3: Satellite '95, 
Washington, DC. Contact (301) 

424-3338. 
May 7-10: The National 
Show, Dallas. Contact (202) 

775-3669. 
June 14-17: Society of Cable 

Television Engineers Cable-

Tec Expo, Las Vegas, NV. 
Contact (610) 393-6888. 

Aug. 13-15: Great Lakes 
Cable Expo, Indianapolis. 

Contact (317) 845-8100. 

Contact Michael Schmit, (605) 
229-1775. 

15: Society of Cable Televi-

sion Engineers OSHA/safety 

seminar, Hyatt Regency, Albu-

querque, NM. Contact SCTE na-
tional headquarters, (610) 363-

6888. 
18: SCTE Great Plains Chap-
ter meeting, BCT/E and Installer 

exams to be administered, 

Courtyard Cafe, Bellevue, NE. 
Contact Randy Parker, (402) 
292-4049. 

19: SCTE New Jersey Chapter 
meeting, Installer exams to be 

administered, RTK office, New 
Providence, NJ. Contact Linda 

Lotti, (908) 446-3612. 

23: SCTE Wheat State Chapter 

meeting, BCT/E exams to be ad-

ministered, Great Bend, KS. 

Contact Jim Fronk, (316) 792-
2574. 
28: SCTE Miss/Lou Chapter 

seminar, Ramada Inn, Slidell, 

LA. Contact Dave Matthews, 
(504) 923-0256, ext. 309. 

January 
4-6: Society of Cable Televi-

sion Engineers Emerging Tech-

nologies conference, Stouffer 

Orlando Resort, Orlando, FL. 
Contact SCTE national head-

quarters, (610) 363-6888. 
10: SCTE Cascade Range 

Chapter seminar. Contact Cyn-
thia Stokes, (503) 230-2099. 

10: SCTE Central Indiana 

Chapter meeting, BCT/E and 
Installer exams to be adminis-

tered, Connersville, IN. Contact 

Gordie McMillen, (317) 353-

2225. 

11-13: The Light Brigade fiber-
optics training course, working 

with single-mode fiber, Kent, 
WA. Contact (206) 251-1240. 

14: SCTE Cascade Range 
Chapter meeting, BCT/E exams 

to be administered, Portland, 
OR. Contact Cynthia Stokes, 
(503) 230-2099. 

18: SCTE Dakota Territories 
Chapter seminar, annual elec-

tions to be held, Aberdeen, SD. 

Contact Michael Schmit, (605) 
229-1775. 

18: SCTE Piedmont Chapter 

seminar, safety training and fleet 

management, BCT/E and In-
staller exams to be adminis-

tered, Greensboro, NC. Contact 
Mark Eagle (919) 477-3599. 

18: SCTE South Florida Chap-
ter seminar, data networking 

and architecture, Holiday Inn, Ft. 
Lauderdale, FL. Contact Jim 
Jones, (407) 478-5866. 

19: SCTE Central Indiana 

Chapter seminar, baseband 
video and the new FCC tests, 
Holiday Inn North at Pyramids, 

Indianapolis. Contact Gordie 

McMillen (317) 353-2225. 

19: SCTE Michiana Chapter 

meeting, BCT/E exams to be ad-

ministered, LaPorte, IN. Contact 

Russ Stickney, (219) 259-8015. 

19: SCTE Mount Rainier 

Chapter seminar, St. Andrew's 

Church, Seattle. Contact Art 
Hedstrom, (206) 745-8400, ext. 
4112. 

23-26: ComNet '95 conference 
and exhibition, Convention Cen-

ter, Washington, DC. Contact 

(508) 879-6700. 

27: SCTE Wheat State Chapter 

meeting, BCT/E exams to be ad-

ministered, Great Bend, KS. 

Contact Jim Fronk, (316) 792-
2574. 

26: SCTE New Jersey Chapter 
seminar, digital video in CATV, 

Wayne, NJ. Contact Linda Lotti, 
(908) 446-3612. 
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Contech's Poly/Chem-Shrink Tubing and PolyFlex Fusing Tape provide maximum 
moisture and corrosion protection while eliminating the safety and craft problems 

associated with the propane torch. 



ASK A FIBER EXPERT joia  

Pros of dispersion-shifted fiber 
This month our fiber expert answers ques-
tions on the benefits of dispersion-shifted 
fiber and how it differs from standard sin-
gle-mode fiber. He'll also cover the splicing 
performance of dispersion-shifted fiber. 

By Don C. Vessel 
Senior Applications Engineer, Coming Inc. 

E- How does dispersion-shifted fiber fit 
into the cable TV market? 

With the advent of new laser transmis-
sion technologies and erbium-doped fiber 
amplifiers (EDFAs), which use the 1,550 
nanometer (nm) window, dispersion-shifted 
fiber is gaining acceptance in the cable TV 
industry. For applications such as the inter-
connection of headends, delivery of pro-
gramming to remote node sites, high-
speed communications networks, plus re-
gional and metropolitan rings, dispersion-
shifted fiber can improve reliability, increase 
system capacity and lower system costs. 

ir What are the differences between 
standard single-mode fiber and disper-
sion-shifted fiber? 

Dispersion-shifted fiber is designed to 
minimize dispersion in the 1,550 nm win-
dow as well as take advantage of the in-
herently low attenuation rate that silica-
based fibers exhibit at higher wavelengths. 

The ability to shift the zero-dispersion 
wavelength to the 1,550 nm window is 

achieved by designing the fiber with a seg-
mented core profile. The accompanying 
figure represents Corning's single-mode 
dispersion-shifted fiber core profile. 

In addition to its core design, disper-
sion-shifted fiber differs in two distinctive 
ways from standard single-mode fiber. The 
obvious first difference is in the shift of the 
zero dispersion wavelength from 1,310 nm 
to 1,550 nm. Because dispersion-shifted 
fiber can minimize dispersion in the 1,550 
nm window, cable systems will be capable 
of higher bit rates and longer distances. 
The second difference is a decrease in the 
mode-field diameter (MFD) — the light car-
rying region of the fiber. The smaller mode 
field diameter improves the fiber resistance 
to induced attenuation from potential mac-
robending or microbending influences dur-
ing cabling, installation and handling. 

ir What is the splicing performance of 
dispersion-shifted fiber? 

As cable TV operators assess the ben-
efits of dispersion-shifted fiber, particularly 
in new-builds, there are questions concern-
ing that fiber type's compatibility with the 
existing fiber plant, in particular its handling 
and splicing performance characteristics. 

To determine how efficiently dispersion-
shifted fiber could be spliced using stan-
dard splicing equipment, Corning conduct-
ed a study. The first part of the splice study 
consisted of more than 250 separate dis-
persion-shifted to dispersion-shifted fiber 
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splices using a commercially available pro-
file alignment splicer. 

Splice-loss measurements then were 
made using bidirectional averaging of two 
unidirectional optical time domain reflec-
tometer (OTDR) readings. The resulting 
mean splice loss for the entire splice popu-
lation was 0.04 dB at 1,550 nm. The mean 
splice loss measurement still was below 
the industry's typical maximum splice loss 
requirement of 0.05 dB per splice. 

Dispersion-shifted fiber meets the han-
dling and splice performance requirements 
of the industry. For more information on the 
dispersion-shifted fiber, contact your fiber 
manufacturer or optical cabler. CT 

In the year 2000, what type of 
terminal enclosure will be protecting 
your connections? For longevity, 
flexibility and economy, look to 
CableTek for your current and future 
needs. 

1150 Taylor Street • Elyria, Ohio 44035 
(216) 365-3889 

Toll-free 800-562-9378 
Fax (216) 322-0321 
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Splice Trays 
Starting at 
$19.95 

2 74 74 f7F m 

• Side Entry Channel 
• Multidirectional Splice Holder 

• Buffer Tube Attachment Clamps 
• 14 Buffer Tube Attachment Points 

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

Mtell TM 

© Copyright 1994. All Rights Reserved 

Low Count 
Low Cost 

- 

ilemedeY..e17.01;5t- TM 
Fiber Optic Splice Case 

Designed With Productivity In Mind 

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

IG3=211 TM 

@ Copyright 1994. All Rights Reserved 

Member 

SCTE 
1  

Fiber Splicing 
Made Easy 

Fiber Splice Prep Kit 
• Everything needed to 
splice in one simple, 
easy to use kit. 

• Featuring 3M FibrlokTM 
mechanical splicing 
system. 

• The perfect splice every 
time! 

e Copyright 1994. All Rights Reserved 

Member 

SUE 
1  

TM 

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

INTRODUCING 

The World's First All Plastic Fiber Optic Strand 
Storage Bracket! 

SflOShOeTM by MULTILINK 

SAFELY AND 
ECONOMICALLY STORES 
FIBER OPTIC CABLE SLACK ON THE STRAND. 
• 20 year pro-rated warranty. 
• Patented Cable Troughm design. 
• Starting at just $18.95/each. 
• Safeguards against costly micro-bends. 
• Plastic construction makes it nonconductive. 

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

COPYRIGHT NOVEMBER 1993. ALL RIGHTS RESERVED. 
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PRESIDENT'S MESSAGE SETE   

Our engineering subcommittees need you! 
By Bill Riker 
President. Society of Cable Television Engineers 

he SCTE has been involved in the 
development of standards for CATV 

technical hardware since 1990. To date, 
the Society has finalized standards ad-
dressing several interfaces, including 
the female F-connector and mainline con-
nector-to-housing specifications. These 
standards were greatly needed in our in-
dustry, and have proven to be important 
to its continuing development. 

However, if these efforts are to truly 
succeed, we need the involvement of 
cable operators nationwide. I do not 
need to tell you how important an impact 
the interoperability of broadband equip-
ment has upon your system in terms of 
its quality and ease of operation. Your 
involvement in the development of 
these vitally important standards will 
help shape the way in which the prod-
ucts of the future will work together. 
SCTE presently sponsors five engi-

neering subcommittees that hold meet-
ings on an average of four times per 
year. While participation in these groups 
does not require attendance at each 
subcommittee meeting, these should be 
convenient for many industry engineers 
to attend, since they are scheduled in 
conjunction with industry trade shows 
such as SCTE's Cable-Tec Expo and 
the Western Show. 

Interface 
Practices Subcommittee 

The first engineering subcommittee 
to be formed was the Interface Practices 
Subcommittee, which develops recom-
mended procedures for the proper use 
of hardware, tools and test equipment 
by the cable TV industry. Its first accom-
plishment, an SCTE standard specifica-
tion for the common female F-port, has 
been accepted by the U.S. cable indus-
try and is currently being considered by 
CENELEC as a standard for broadband 
communications connectors throughout 
Europe. Recently merged with the In-
Home Cabling Subcommittee, this sub-
committee also promotes the develop-
ment of residential wiring standards that 
specify acceptable hardware to be used 
within subscribers' homes by electrical 
contractors and home builders. 

EBS Subcommittee 
Following the extensive viewership 

of CNN (and cable TV in general) dur-
ing the Gulf War and hurricanes here 
at home, the U.S. government decid-
ed that cable TV should play a major 
role in the country's Emergency Broad-
cast System. The FCC then called for 
the cable industry to become involved 
in upcoming rulemakings regarding a 
new system for emergency broad-
casts. As a result, the EBS Subcom-
mittee was created and has already 
filed comments with the commission 
on behalf of the Society. The focus of 
its effort has been to provide the FCC 
with a clear understanding of cable's 
capabilities and limitations, as well as 
the cost implications for cable from 
participating in the new system. This 
subcommittee is working to provide 
the FCC with all relevant information 
necessary for its consideration in cre-
ating a feasible, cost-effective system 
that will not be a burden to cable op-
erators. 

Maintenance Practices 
and Procedures Subcommittee 

Over the past several years, we 
have become aware of a need for stan-
dardized guidelines for good engineer-
ing practices. The Maintenance Prac-
tices and Procedures Subcommittee 
was developed two years ago to pro-
vide recommended practices for the 
proper maintenance and operation of 
CATV systems. There are six working 
groups focusing on: headend issues, 
utility company interface, outages, 
damages, preventive measures (includ-
ing signal leakage issues) and cus-
tomer service. 

Design and 
Construction Subcommittee 

The Design and Construction Sub-
committee develops standards for 
basic construction, fiber construction 
and design (including computer-aided 
drafting and engineering, makeready 
and mapping) of CATV systems, up-
grades and rebuilds. Three of its work-
ing groups have made considerable 
progress recently. The Basic Construc-
tion group is focused on traditional 
cable TV outside plant construction. 

The Fiber Construction group is devel-
oping a manual covering all areas of 
fiber construction (overlash, new-build 
and underground) as they are instru-
mental to basic construction. The third 
group, working on design, is compiling 
traditional cable TV design specifica-
tions. Other areas receiving attention 
are design symbology and CAD layer-
ing standardization. 

Material Management/ 
Inventory Subcommittee 

Our newest subcommittee, the Mate-
rial Management/Inventory Subcommit-
tee, is focused on operational efficiency 
through the implementation of automat-
ed material management and inventory 
control systems. Just as all major retail-
ers have utilized bar code scanning ter-
minals connected to computerized real-
time inventory management systems, 
industrial organizations are also imple-
menting these systems. The noncon-
sumer members of the Electronics In-
dustries Association (EIA) and the 
telecommunications industry, through 
an industry forum, have each prepared 
a specification that stipulates product 
and package marking bar codes for their 
industries. SCTE has undertaken this 
task for the cable TV industry. Once ma-
terial is marked with a machine-read-
able part number, computer systems 
compatible with electronic data inter-
change (EDI) standards will allow the 
placement of purchase orders, ex-
change of shipping documents and the 
rendering of invoices through computer 
systems. 

The development of technical stan-
dards and practices is opening the door 
to convergence with other telecommuni-
cations industries. It is vital to have lead-
ership from all facets of the cable TV in-
dustry as we build the foundation for our 
future. Since the work of these subcom-
mittees will change our industry — and 
therefore your future — you have a per-
sonal interest to become involved with 
them and help them shape the future of 
our business. If you are interested in 
being part of these exciting develop-
ments and would like more information 
regarding upcoming meetings, please 
contact Mary Nelson at SCTE national 
headquarters at (610) 363-6888. CT 

118 DECEMBER 1994 COMMUNICATIONS TECHNOLOGY 



04.11., • • . 
it a f• 6•120.* •‘,•• 

r,. •. 

.•• Is / 
t a. ▪ to 

11`tt e • 
1 1. 

• * • • e 

• 41. ' 

4 * • 

va t.> 
HE-1000 

Headend Signal Analyzer 

Highly Accurate 
Measurement Capabilities 

This 1 GHz headend spectrurn 
and modulation analyzer is rack 
mountable and can perform frequency, 

level, video depth of modulation and 

audio deviation measurements. 
Featuring high speed measure-

ment capab gnostics 
ilities, the HE-1000 

performs remote dia, alarm FCC Proof-of-
monitoring and 
Performance testing. uFrraequency 

measurements are accte to 112 
part per million vvith a resolution of 

10 Hz. Distortion tests are completed 

non-interfering. 

hc@okrffl 
mom c)2 

Pm)cl  ick 

PC-1000 
End-of-Line Spectrum Analyzer 

Distortion Measurements 
Features tslon-Interfering 

A true end-of-line spectrum analyz for 
er  

trouble shooting and system diagnostics. The 
PC-1000 performs every RF test required by the 
FCC including n oin-interfering distortion mea-
surements. And n the CheetaY TM traditio n of 
automated systems, measur ts at every emen 

test point are performed simultaneously. 
The PC-1000 also perforrns video depth of 

modulation and audio deviation measurements. 

W ency of 1 Gl-lz and With a frequ range two-way 
capabilities, there is no end-o that 

f-line monitor  

es1 comp 

Visit us in Booth #2505 
at the Western Show 

:ffEERIES 

LC-1000 
End-of-Line Monitor 

Priced for Status Monitoring 
Applications 

Transponders will tell you whether 

a device on the network is functioning 
— but they won't tell you what the 
customer is seeing. The LC-1000 
provides full monitoring of RF levels, 

temperature and power. 
Place this 1 GHz monitor just 

beyond fiber nodes, at termination 
points or at strategic locations on 
the cable network. Priced at nearly 
half of its closest competitor, the 
LC-1000 is inexpensive enough for 

broad implementation. 

Call (813) 756-6000 for information 

SUPERIOR ELECTRONICS GROUP, INC. - 6432 Parkland Drive • Sarasota, Florida 34243 



The System That's Certain...For a Future That Isn't. 

ANTEC's Integrated Drop System... 

Digital is a reality. Chances are, you're passing 

these signals through your network today, in 

the form of digital services. If you're like most 

broadband providers, you've already discovered 

the digital limitations of your drop — and so have 

some of your subscribers. 

ANTEC's Integrated Drop Systems (IDS) is your 

solution for today... that also prepares your network 

for the interactive digital services of tomorrow. 

IDS drops are thoroughly tested in a QPSK digital 

format for carrier-to-noise ratios, microreflections 

and EMI shielding. IDS can put an end to service 

interruptions by ensuring quality analog and digital 

transmissions, up to i Gliz. 

Ensure your pipeline to the home can deliver today's 

and tomorrow's services — call your local ANTEC 

consultant to learn more about the benefits of IDS. 

Our Cable Cable Integrated Services Network (CISN) provides a "blueprint" 
for building a broadband network that accommodates interactive services 
in a I GHz spectrum. IDSpmvides the solution to the final. critical !Ink 

of the bmadband network, the subscriber drop. 

ANTEC 
Network Know-how 

Atlanta, GA 800-242-u81 • Bensenville, IL 800-544-5368 • Dallas, TX 800-231-5006 • Denver, CO Soo-841-153i • Iron Mountain, MI 80o-624-8358 
Santa Ana, CA 800-854-o443 • Seattle, WA 80o-438-9290 • Wharton, NJ Boo-631-96o; 

L994 ANTEC. Integrated Drop System is a registered trademark of ANTEC. 
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