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TOSHIBA 

Virtually eliminate 
customer calls during 
service interruptions. 

We apologize for 
this temporary 
inconvenience. 

• 

Our technicians 
are building 
for the future! 

13 
YOUR 

CO. 

Now you can virtually eliminate 
angry customer calls during service 
interruptions. 

The Nexus Customer Service 
Headend allows you to keep your 
customers informed when their 
service is interrupted. 

This headend and graphics 
generator injects 33 channels at 
any point in your distribution 

The Nexus Customer Service Headend 
• weighs less than 50 pounds 
• rechargeable internal battery 
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system to advise affected customers 
downstream. 

The portable unit can be pole or 
strand mounted, and operated by a 
single field technician with less than 
20 minutes training. 

Best of all, your customized 
message reaches your customers 
before they reach for the phone. 

Call us today for more information. 

NEXUS 
Nexus - Definitely Ahead of our Time rrrnTli  

PERFORMANCE 
YOU CAN SEE. 



TRILOGY WAKES THE RIGHT MOVES 

MC2 
FASTER DELIVERY. FANTASTIC SERVICE. 

In addition to the many product 
benefits you get with MC2, you also get the 
plus of faster delivery and incredible ser-
vice. No costly waits. No bothersome 
delays. You want MC2, you got it! Quick as 
a wink! 
And, of course, you get the special 

advantages of MC2. Air-the perfect dielec-

TE 

See  

tric. MC2 provides such important benefits 
over foam as: unequalled 93% velocity of 
propagation, superior attenuation, 
hermetically-sealed inner structure, 
stronger bonding, sheathed endurance, 
better suck-out relief, and purity of signal. 
Get to know, what makes MC2 go! 
PERFECTION IS IN THE AIR! 
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Call or write for your free sample and brochure: TRILOGY COMMUNICATIONS INC. 2910 Highway 80 East, Pearl, Mississippi 39208 
800-874-5649 • 601-932-4461 • 201-462-8700 
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WITH OUR COMPATIBLE 
ADDRESSABLE CABLE SYSTEMS, 

EVERYONE WINS. 

MegM sUeS 

Update your current addressable system at your 
own pace. With the latest in addressable tech-
nology that's always one step ahead of the times. 
Our systems are compatible with virtually 

any other addressable equipment—Jerrold 
IMPULSE 7000 systems with Oak, Hamlin and 
most Scientific Atlanta, TOCOM systems with 
Zenith Z-TAC installations. 
So we save you from large 
up-front costs and the 
disruption of service by 
letting you phase in new 
equipment gradually. 

But no matter what, 
making the move to one 
of our addressable sys-
tems now lets you keep 
pace with the future of 
addressable cable TV. 

Our extensive Impulse Pay-Per-View experience 
is unmatched. And no one can keep up with 
our advancements in on-premises technology, 
fiber optics, in-home integration, HDTV and 
digital audio. 
When it comes to consumer-oriented fea-

tures, our systems continually give subscribers 
the advancements they 
ask for most, like remote 
with volume control, LED 
display with time, 
electronic parental control, 

5507 stereo, favorite-channel 
memory and channel 
scanning. 

Find out more about our 
addressable systems. And 
see why going with us is the 
best path to the future. 

I III 11M 

GENERAL 
INSTRUMENT 

TOCOM 

 ICOMMUNICATIONS ERROLD 
For more information contact: Jerrold Communications. General Instrument Corporation. 2200 Bybeny Road, Hatboro. PA, 19040, 215-674-4800 
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Stop The Thieves And You'll Stop 
Signal Leakage In MDU's. 

Theft means signal leaks. It's as sim-
ple as that. And wherever you've got 
MDU's, you've got a high probability 
of theft. 

But if you install The Beast - high 
security apartment box with our 
exclusive SuperLock, you turn thieves 
and vandals into revenue generating 
subscribers. You also cut down on 
your CLI compliance problems. And 
you save on future maintenance and 
truck rolls. 

No wonder 
you'll find The 
Beast working 
for almost 
every major 
MSO and in 
almost every 
major city. 

To find out 
how to put 
The Beast to 
work for your 
system, call 
Cable Security today. We're the indus-
try's number one source for high 
security installations. 

Dress up The Beast" 
with our new lines' 
of molding and 
accessories. 

able Security 
801 Fox Trail 
P.O. Box 2796 

Opelika, AL 36801 
800-288-1506 

EDITOR'S LETTER 1111111111111111111111 

Professionalism 
Over the years the U.S. cable industry 

has had a sometimes less than desirable 
reputation, both from a customer service 
perspective and even from a professional 
standpoint. In many ways, ours has been 
somewhat of a renegade business, and 
at one time was even considered sort of 
an ugly stepchild of broadcasting. But 
during the 40-odd years of its existence, it 
has been learning, growing and maturing, 
and is indeed becoming a truly profes-
sional industry. 

Witness the contributions of organiza-
tions such as CableLabs, NCTA, CATA, 
CTAM and SCTE. At the core of the efforts 
of each of these is professionalism. In-
dustry standards and guidelines in tech-
nology, service and programming have 
been the fruits of their labors. Many MSOs 
have created their own training and ser-
vice programs that have set them apart 
in the communities they serve. 

If we look at the perception of service 
and professionalism in the telephone 
companies, one attribute shines through: 
consistency. And the sheer longevity of 
the telcos is another advantage. As time 
passes, CATV will likely enjoy a similar 
reputation industrywide. But we are far 
from where we need to be. 

Our most valuable resources 
In spite of the progress we have made, 

one of our weaknesses is the way we 
sometimes treat our most valuable re-
sources: our people. I had a stark 
reminder of this when a fellow engineer 
and friend called me at home a couple 
weeks ago to inform me that he was the 
"victim of acquisition." He worked for a 
5,000-subscriber SMATV operation in the 
Atlanta area and gave them five years of 
his 15 years in the business. That com-
pany was recently acquired by Wometco. 
One Monday morning he came to work 

only to be told that his position had been 
eliminated along with that of the sales 
manager. No advance warning, no thank 
you other than two weeks severance pay. 

Unfortunately in this day and age of 
mergers and acquisitions, events like that 
are all too common. Often the merger 
results in duplicated positions that are dif-
ficult to justify economically, and other-
wise good people find themselves "dis-
placed" from their career. I don't question 
that this happens; it's a necessary evil in 

the business world. The issue of incon-
sistency in our professionalism is apparent 
here, though. Sometimes the severance 
includes outplacement assistance, con-
sideration for years of service and other 
arrangements to make the departure as 
pleasant as possible. But sometimes the 
departure is what I would describe as less 
than professional, and the affected indi-
vidual is essentially nothing more than a 
line that has been deleted from some busi-
ness plan. 

Recently I've seen examples of ques-
tionable professionalism elsewhere, too. 
Our industry is served by several excellent 
publications, each with important mes-
sages in their respective areas of market-
ing, operations and technology. It's come 
to my attention that one of our competing 
publications has apparently been telling 
some advertisers that "only installers" 
read Communications Technology, and it's 
"obvious by the editorial content." I have 
to chuckle at statements like that but un-
knowing advertising agencies may actu-
ally believe it! 

Sadly, as we try to progress forward in 
our industry's level of professionalism, 
events like the ones I've described here 
and in past editorials are stumbling blocks 
to that progress. Until the CATV industry 
becomes more consistent in its daily oper-
ations—customer service, safety prac-
tices, training, standards and reliability— 
we will continue to be the "whipping boy" 
of our detractors. 
When I went through SCTE's BCT/E 

certification program, both the technician 
and engineer levels of that program re-
quired me to take examinations on "Pro-
fessionalism and management." Cate-
gory VII used to be called "Profession-
alism and ethics." I wonder if the original 
name shouldn't have been retained to be 
a reminder of the importance that the sub-
ject plays in the maturity of the CATV 
industry. 
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REASONS WHY CATEL IS THE CLEAR CHOICE 
FOR IMPROVING YOUR SYSTEM. 

—9 
MORE CHANNELS 

• Al nr 

LOW COST 

A QUALITY SIGNAL 

You're expanding. Or upgrading. Tackling issues like initial 
cost, future costs. Channel capacity and signal quality. 

Over today's distances—and tomorrow's. 
Before you make a move, you'd best talk to Catel, 

the fiber optics specialists. And look at the numbers— 
numbers that prove our TransHub Ill AM fiber technology 

is your best solution, by any criteria. 

Begin with more channels—at lower initial cost. 

A TransHub Ill system can give you 80 channels—now—at 
costs much less than those associated with "hero" laser systems 
that have yet to consistently match that capacity even in 
laboratory environments. 

Add multiple nodes more cost-effectively. 

With TransHub Ill you can add multiple nodes—at minimal 
incremental cost. Cost-effectively split signals to serve indoor or 
outdoor hubs. Without compromising carrier-to-noise or composite 
triple beat. 

Maintain the highest signal quality—to the 
farthest reaches of your system. 

Signal quality shouldn't disappear after a mere 9 or 10 miles. 
At 15 miles our system's C/N is 52dB; CTB is 65. M 22 miles 

Reader Service Number 6. 

C/N drops one decibel; CTB remains 65. Think about it—and 
compare. 

Add channels—without trading off signal quality. 

Multiple channels shouldn't be paid for in signal quality. In 
a TransHub III system, channel count doesn't impact quality. At 
40, 60 or 80 channels over a ten-mile link, you'll have a C/N 
of 55dB, CSO of —66dBc and GB of —65dBc. 

Another important number?-800-827-2722. 
Call it or use the FAX number below. Ask for Catel's free Fiber 

Optics Design Kit and Applications 
Notes 3, 4 and 5. Then you'll 
have all the numbers. So you can 
make the clear choice. 

CATEL 
4050 Technology Place, Fremont, CA 94537-5122. 
Telephone: (415) 659-8988. 
800-827-2722. Fox: (415) 651-8437. 

THE CLEAR CHOICE IN FIBER 
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Presenting. The New 

CABLE PREP STRIPPER 
• Non-adjustable blades — stripping 
dimensions set to industry standards 
for RG-59 and RG-6. 
• Replaceable blade cartridges snap in 
— no extra tools, no adjustments, no 
screws or spring-loaded traps. 

«le cable pre 
BEN RUGHES COMMUNICATION PRODUCTS 

• Indestructible space-age plastic tool 
— safety yellow color is highly visible. 
• Clean-out feature removes debris 
with each use. 
• Made in the U.S.A. Patent pending. 
• Part Number 6590 

207 Middlesex Avenue, P. 0. Box 373 
Chester, CT 06412-0373 
(203) 526-4337 • Fax: (203) 526-2291 

Tunable Headend Modulators, 
With Microdyne Quality, 

Have Never Been So Affordable 

........... 
........... 

C H Mittrixty 

ca ret 

High performance, 36 channel 
capacity (2 through W). Dual 
reference oscillators provide 
drift-free operation. Tracking 
saw filters virtually eliminate 
signal degradation. 

For additional details, just give 
us a call at (904) 687-4633. 

4110.-

• • • 
«ire i.acar a-  

Simplified operation with front 
panel controls and indicators. 
Select the channel and adjust 
the carrier and modulation 
levels. Over modulation indi-
cators are provided for both 
audio and video. 

III Microdyne 
Excellence In Communications Technology 

491 Oak Road • Ocala, Florida 3D;7'..? • Phone (904) 687.4633 • Fax (904) 687-17si 
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When it comes time to increase 
channel capacity, available head-
end space may be the first 
problem. 

Enter the agile 40C/K or 32C/K 
IRD. 

Additional free space can be 
created by using Standard Com-
munications new Agile IRD 
VideoCipher® mainframe and 
one Agile 40C/K or 32C/K satel-
lite receiver. Our packaging saves 
you 7 inches of rack space com-
pared to older receiver de-
scrambler designs. In a typical 24 
satellite channel headend the 
total rack space savings is 14 feet. 
That's 2.3 empty 6 foot racks 
compared to older receiver de-
scrambler designs. Now that's 
space available for additional 
channel capacity. 
With more equipment going 

into the headend, system reliabil-
ity and maintenance will be the 

next problem. 
Enter the agile 40C/K or 32C/K 

IRD. 
Standard has designed a com-

mercial alternative to other inte-
grated receiver descrambler 
offerings. Our concept is to util-
ize an unmodified, industry 
proven Agile 40C/K or 32C/K 
satellite receiver design and a 
separate Agile IRD mainframe. 

By separating the VideoCipher® 
from the receiver we could con-
centrate on making the best 
modular descrambler possible. 
Complete RF shielding, individ-
ual power supplies, full function 
indicators and maximum heat 
reduction are best served with 
independent housings. Instead of 
designing a compromising 
home-type IRD satellite receiver, 
Standard built individual compo-
nents that would integrate and 
survive in 24 hour a day CATV head-
end environments. Setup, main-

SUPERIOR 
BILLBOARD CO 

tenance and trouble shooting are 
simplified when equipment can 
be isolated and individually 
tested. 
With all this additional space 

and reliability the Agile 40C/K 
and 32C/K IRD will stay up and 
running night after night, so you 
won't have to. 

Standard 
Communications 
SATCOM Division 

Telephone: (800) 243-1357 
In California: (800) 824-7766 
(213) 532-5300 FAX: (213) 769-0620 
Represented in Canada by: 
DGH Communications Systems Ltd. 
Scarborough, Ontario (416) 499-4746 

The descrambler module mainframe can only 
be used by specifically approved SCC 
receivers. 
VideoCipher is a registered trademark of 
General Video Instruments. 

Reader Service Number 9. 



GREAT 
PROTECTION 
INA CRUNCH! 

If your cable is going underground, it needs the 
real protection of Cablecon®. Integral's Cablecon series 
is guaranteed to protect your cable or fiber from the 
"crunch" of underground environments while provid-
ing you with far greater longevity in the field. 

Backed by over 10 years of CATV experience, 
Integral's Cablecon "Cable-in-Conduit" products have 
made them the leading supplier of underground CATV 
conduit. While you can buy cheaper duct, 
none comes close to meeting 
Cablecon's technical specifications Cablecon 

and manufacturing consistencies. Fiber-in-Duct 

There's no confusion when (FIE)") 11/4 " duct 

you buy Cablecon. Duct classifica- with fiber 

tions are not necessary because 
Cablecon comes one way. Our 
premium duct systems have 
comparable crush ratings to Class 
200 PVC pipe. Their installed costs 
are less than Class 160 duct and 
outperform the so-called "good 
deal" CATV-160 and DB conduit 
lines...hands down! 

If you're building an under-
ground CATV system, why not buy 
the best? Buy Cablecon...cable-in-
conduit, fiber, string, drop-in-duct, 
or even empty duct. Dollar-for-
dollar, you can expect a whole 
lot more over 20 years with 
Cablecon. 

To avoid the "20 year 
crunch" and protect your under-
ground assets, specify only 
Cablecon—the "user friendly" con-
duit systems. 

5 

INTEGRAL 

Cablecon 
Drop-in-Duct i• 
(DID(E) 13m)" 

duct with RG-6 
service wire 

Cablecon 
Cable-in-
Conduit 
(ac) 
1" duct 
with .500 
coax 

MARKETED EXCLUSIVELY BY 
Channel! Commercial Corporation • 800/423-1863 • 800/345-3624 in CA 
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Cablecon 
String-in-Duct 

(SID") 3/4" empty 
duct with pull-string 

• I megral has a passthiot.gh warranty program with Times 
Cable and Comm/Scope. Contact Integral for full Cablecon 
Series "No Crunch" sairants program. 



COOL IT 
WITH CHANNEL!. 
HDC 'm COVERS! 

What do San Diego, CA, Fair-
fax County, VA, Jacksonville, FL and 
Sacramento, CA have in common? 
They've all switched to Channell's 
5 Series Heat Dissipation Covers 

(HDC)! In fact, in 
just 12 months, 
38% of our active 
equipment en-
closure customers 
have switched to 
HDC. Why? Be-
cause these unique 
pedestal covers are 
designed to take 

THERMAL 
INSULATION 

5 SERIES HDPE 
ENCLOSURE 

the heat off under-
ground active electronics. 

Channell's HDC covers were 
developed to dramatically reduce 
temperature extremes on ampli-
fiers, especially on their IC boards 
and power supplies. Industry engi-
neers concur that, by keeping your 
active gear cooler, it will undoubt-
edly last longer. 

So, why not beat the heat with 
HDC covers and increase system 
reliability while prolonging the life 
of your active equipment plant? 
For complete information and a 
"cool" giveaway, call Channell 
Commercial tollfree today. 

roaV ._ cy.e, 
COMMERCIAL 
CORPORATION 

800/423-1863 
800/345-3624 in CA 
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Woody discusses 
SCTE goals for year 
NASHVILLE, Tenn.—An exclusive inter-
view was conducted by CT at Cable-Tec 
Expo '90 with newly elected Society of 
Cable Television Engineers President 
Wendell Woody (director of fiber optics for 
Optical Networks International, an Anix-
ter Cable TV subsidiary). In the interview, 
Woody discussed his goals for the upcom-
ing year. These include: 
1) to carry out and follow through on the 

Society's current programs, 
2) to increase SCTE membership growth 

for both national and local groups, 
3) to support improvements in the BCT/E 

program along with greater participa-
tion by more members, 

4) to increase national's interaction with 
chapters and meeting groups as to 
their needs and desired support, 

5) to accelerate implementation of the 
new Installer Certification Program 
and 

6) to initiate new projects for the Interface 
Practices Committee. 
Woody explained that the BCT/E pro-

gram needed to be "beefed up and re-
vised." He also expressed the need to be 
more visible to more of the local groups, 
spending more time in the field talking to 
chapter and meeting group members. He 
acknowledged that his expertise in fiber 
would only assist in the industry's push 
for using this technology. Woody main-

tained that "the strength of the Society is 
in its membership participating in the pro-
grams of the Society." He claimed that the 
industry is on the verge of calling the 
1990s the "years of education and train-
ing." 

Midwest moves, 
reorganizes structure 
ENGLEWOOD, Cola—As of Aug. 1, Mid-
west CATV's national headquarters 
moved all of its central and computerized 
operations to this Denver suburb. The new 
address is Fairway Two at Inverness Busi-
ness Park, 94 Inverness Terrace East, 
Suite 310, Englewood, Colo. 80112. The 
new phone number was not available at 
press time. The move comes after the 
company has spent almost four decades 
in Charleston, W.Va. According to the 
company's president. Chris Sophinos, the 
firm is moving because it is outgrowing its 
current facilities and in order to remain a 
growing force in the industry, it must posi-
tion itself at the industry's focal point, 
Denver. 
Midwest also announced the opening 

of its LAN market national sales office in 
Encino, Calif. That address is 16200 Ven-
tura Blvd., Suite 419, Encino, Calif. 91436. 
The phone is (818) 382-3660. 

In other news, the company is readying 
a master warehouse to supply the com-
pany's other distribution centers. The 
300,000 square foot complex is located on 

THE BEST LINE OF TAGS IN THE INDUSTRY. 

Tamper-proof, time-proven, choice of ten colors, pre-
stamped for all numerals and letters, serialized, 
customized, in strips of ten for field convenience. For 
additional information on the most cost-efficient cable 
markers available anywhere or any of our other prod-
ucts call 800-548-7243. 

Amk - _ BIM - -4/ act-ca-,raut.cr erusgags,L3 
Products creatively designed for the cable industry 
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n"ie leept 
John Egan (right), president and 
CEO of Anixter Cable TV, received 
the 1990 Vanguard Award for As-
sociates at the National Cable 
Television Association Show in 
Atlanta. Awards Committee Chair-
man Timothy Neher (left), presi-
dent of Continental Cablevision, 
presented Egan with the award for 
his leadership in advancing the 
application of fiber-optic tech-
nology for cable TV. 

the outskirts of Paris, Ill. According to the 
company, the facility will be stocked and 
ready to ship product by the early fall of 
1990. Also, Midwest's "warehouses on 
wheels" will be extended into two new 
major points of service. The SYNC trucks 
will be rolling in both the East Coast and 
Dallas areas. The SYNC system is a mate-
rials management arrangement for the 
systematic control of inventory needed to 
support cable systems. 

GI's DigiCipher 
HDTV precertified 
NEW YORK—General Instrument Corp.'s 
VideoCipher division announced its new 
proprietary digital video compression 
technology, DigiCipher, was precertified 
for testing for a national high definition TV 
(HDTV) standard for terrestrial broadcast-
ing. The precertification came in a 
unanimous vote from Working Party 1 of 
the Systems Subcommittee of the Federal 
Communications Commission's Advisory 
Committee on Advanced Television Ser-
vices, following the committee's review of 
the DigiCipher technology in Washington, 
D.C. 
The technology is now the only all-

digital system among the seven systems 
under review in the FCC HDTV standards 
setting program It uses proprietary tech-
niques, for which patents have been ap-
plied, to digitize and compress N signals. 
For broadcast HDTV, DigiCipher is a 
simulcast system transmitting the HDTV 
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signal completely within a 6 MHz chan-
nel, consistent with current terrestrial and 
cable TV channel technology. (For more 
details on the DigiCipher technology, see 
"Correspondent's Report," page 112.) 

NCTA committee 
meets on tech issues 
NASHVILLE, Tenn.—The National Cable 
Television Association Engineering Com-
mittee, which holds a meeting every other 
month, met here the day prior to the 
SCTE's Annual Engineering Conference 
at the Cable-Tec Expo '90. The full corn-

mittee was chaired by Walt Ciciora; Tom 
Jokerst was made the acting chairman 
when Ciciora, who is Region 12 Director 
for the SCTE, left to attend a Society 
meeting. 
Wendell Bailey provided a Washington 

update on several regulatory issues: rates 
for basic services, cable cross-ownership 
and whether or not telcos should operate 
unfettered. On June 7, the Senate cable 
bill was marked up and the issue of cable 
exclusivity (which previously was agreed 
to by the NCTA) did not fare too well. 
The subcommittees then informed the 

board on its recent activities. Ciciora 
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reported that work is continuing on EIA 
MultiPort issues. "We've had excellent 
discussions on direct pick-up and tuner 
design," he said, and added that "there 
is an interesting challenge coming down 
the road. Signal leakage is the primary 
issue. I'm disappointed in the process 
concerning converters." 
Norm Weinhouse gave input on satellite 

practices, Bert Heinsheid and Richard 
Shimp reported on test procedures on 
return loss and John Wong addressed the 
signal leakage issue. In a nutshell, Wong 
said, "Fix your leaks and send in the ap-
propriate paperwork. We just want to see 
leaks fixed, not their locations." 
Ned Mountain, head of the Sound Qual-

ity subcommittee, couldn't attend but sent 
memos that called for volunteers, stated 
signal-to-noise ratio and audio perfor-
mance are not what they should be and 
recommended using a specialist from 
Dolby Labs. In-Home Wiring Subcommit-
tee members Larry Nelson and Dana 
Eggert said interest in the subject has 
escalated over the past six months; it is 
working on consumer education. Joe Van 
Loan, heading the ad-hoc MultiPort issue, 
stated the National Telecaptioning 
decoders are a factor and if they rally their 
support for multichannel decoders it 
would help. Bob Dickinson of the ARRL 
Subcommittee said there was little activity 
at present to report. 

RMT, Jerrold sign 
$1 million contract 
NASHVILLE, Tenn.—RMT Engineering, 
a service company for the past 18 years, 
announced it signed a $1 million contract 
with Jerrold Communications to become 
one of the largest distributors on the West 
Coast. 
RMT intends to augment its technical 

expertise along with sales to provide cus-
tomers the added service their systems 
need and give the West Coast's largest 
repair facility added exposure in the cable 
TV market. 

• Magnavox CATV entered into a dis-
tributor agreement with Jerry Conn 
Associates. Jerry Conn will distribute 
Magnavox broadband electronics equip-
ment throughout the United States and 
the Caribbean. 

Corrections/clarifications 
In the article "Fiber-optic splicing 

simplified" (May 1990, CT), the caption for 
Photo 8 stated that the automatic process 
produces fusion splices with "average 
splice losses less than 0.5 dB." The figure 
should have been 0.05 dB. 
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Advanced TV status report 
By Craig K. Tanner 
Vice President, Advanced TV Projects, Cable Television Laboratories 

Cable Television Laboratories is an industry research and 
development consortium supported by U.S. and Canadian cable 
operators. Our U.S. member companies represent about 85 per-
cent of American cable subscribers. Located in Boulder, Colo., 
CableLabs conducts research projects in new network archi-
tectures for optimized operation of cable systems, the con-
sumer's interface to cable, video compression, new business 
opportunities from technology, general technology assessment 
and, of course, high definition TV (HDTV). 
There are two main areas of advanced TV (ATV) activity cur-

rently under way. First is the activity targeted at developing a 
worldwide HDTV standard (or family of related standards) for 
the production of HDTV. Then there are the efforts to develop 
transmission systems to get those advanced pictures to the 
home. Obviously, cable operators are most interested in this 
area. 
When it comes to transmission via cable and over-the-air 

broadcast, seven organizations are currently proposing systems, 
all of which are still in a design stage. They are as follows: 

Simulcast systems: NHK's Narrow MUSE; Advanced Tele-
vision Research Consortium's (ATRC) H DS/NA. 6. (The ATRC 
is a consortium of North American Philips, The David Sarnoff 
Research Center, Thomson Consumer Electronics and NBC.); 
Massachusetts Institute of Technology's Channel Compatible 
system; Zenith's Spectrum Compatible system; and General 
Instrument's DigiCipher. 
Enhanced definition TV systems: ATRC's Advanced Com-

patible Television (ACTV). 
Improved NTSC systems: Faroudja Research Enterprises' 

SuperNTSC. 
The cable industry has an opportunity to influence these 

system designs through contact with the proponents and par-
ticipation in the proceedings of the Federal Communications 
Commission's Advisory Committee on Advanced TV Service. 
There are ATV approaches that may have particular value for 
cable transmission; we need to encourage their development 
and adoption in the standard that will be recommended by the 
committee. 

Presently, the best estimates are that ATV will happen slowly, 
with start-up during this decade but relatively low consumer 
receiver penetration. Beyond the year 2000, most expect major 
penetration of ATV, with a total replacement of NTSC perhaps 
25 or 30 years from now. 

For now, cable must make efforts to promote the interests of 
our industry and our subscribers. We are the delivery mech-
anism for well over half the households in the United States. 
We need to influence the design of the future ATV system so 
that it will work well over cable. The ATV system needs to take 
into account cable's particular set of transmission impairments, 
which are quite different from those of broadcast. 

Finally, we must prepare our cable systems with respect to 
the quality of our channels as well as our channel capacity, in 
order to be ready for the era of ATV. If we're successful, we'll 
be able to carry high quality ATV services with a minimum of 
disruption and difficulty—and at minimum cost. On the more 
positive side, a redesign of the basic TV signal carried on our 
systems may well improve the way cable operates and will likely 
allow some new revenue opportunities. 

Understanding the terminology of ATV 
"ATV," of course, is a general term applied to almost any form 

of consumer TV that is a step beyond NTSC (or European stan-
dards PAL or SECAM, for that matter). There are a range of ATV 
technologies, with IDTV, EDTV and HDTV the primary terms 
used. These definitions are in line with those formally agreed 
upon by the Advanced TV Systems Committee and are there-
fore becoming standardized. 

/DTV(improved definition TV) refers to improvements to NTSC 
that remain within the general parameters of NTSC emission 
standards and, as such, would require little or no FCC action 
to implement. Improvements may be made at the source and/or 
receiver. IDTV may include improvements in encoding, filtering, 
ghost cancellation and other parameters as long as what is trans-
mitted and received qualifies technically as standard NTSC in 
a 4:3 aspect ratio. 

At the moment, IDTV has not been implemented by changes 
in processing on the transmit end. Practically then, IDTV today 
means a receiver that is specially equipped to process a normal 
TV signal. These receivers generally reduce NTSC color arti-
facts via three-dimensional comb filtering for separation of 
luminance and chrominance; they generally provide some video 
noise reduction and, most obviously, they all double the number 
of scan lines appearing on the display tube. 

Line doubling generally involves displaying 525 lines, progres-
sively scanned; that is, 525 lines every 1/60th of a second, as 
opposed to NTSC's 262.5 lines per 1/60th of a second. This 
eliminates the visibility of the line structure of the NTSC signal 
and improves apparent vertical resolution, although there is 
actually no additional picture information being presented. 
Some estimates are that in 1990 only about 5,000 IDTV 

receivers will be sold in the United States. They tend to have 
list prices in the $1,800 to $3,000 range for direct-view CRT 
models and actually come with their own peculiar set of picture 
artifacts along with improvements. They are available from 
Philips, Sony, NEC, Panasonic, Hitachi and a few other major 
manufacturers. 
EDTV(extended definition TV) refers to a number of different 

improvements that modify NTSC emissions but keep the signal 
compatible with the NTSC receiver. In other words, additional 
picture information, inserted into the 6 MHz channel, will not 
disturb an existing NTSC receiver but can be decoded by an 
EDTV receiver and used to display an improved picture. These 
changes may include a wide screen image and some modest 
extension of resolution to a level somewhat less than twice the 
horizontal and vertical resolution of standard NTSC. Proponents 
of EDTV systems are generally designing digital sound trans-
mission as part of their systems. 

Finally, HDTV refers to systems with approximately twice the 
horizontal and vertical emitted resolution of standard NTSC plus 
improved color rendition. HDTV has a wide aspect ratio and 
attempts to approximate the picture quality of 35mm motion pic-
ture film. It is designed to be watched on a large screen (where 
the NTSC has historically failed to please). Digital sound is being 
planned by all proponents of HDTV. 
By FCC ruling, an HDTV system must not make existing NTSC 

receivers obsolete. It can avoid doing so in one of two ways: It 
can be truly receiver-compatible, although this appears to be 

(Continued on page 58) 
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Cables 
excellent 
position 
in HDTV 
When we review the mechanisms that 
cause picture impairments, we realize 
that there is a limit to what can be accom-
plished in the receiver The only alternative 
is to improve the cable plant. There are a 
number of cost-effective methods that can 
be phased into practice in an evolutionary 
manner When we examine the technical 
demands for HDTV (high definition TV)car-
rier, we realize that they are essentially the 
same as for quality NTSC delivery. Since 
quality HDTV delivery is mandatory for 
competitive reasons in the short run, it 
becomes clear that cable will be ready for 
HDTV long before consumers are ready. 

By Walter S. Ciclora, Ph.D. 
Vice President of Technology 
American Television & Communications Corp. 

There are three reasons why HDTV is 
important to the cable industry. First, our 
"friends" in the telephone industry con-
tinue to say that they are the only ones 
who will be able to deliver true HDTV to 
the consumer. They say this must be done 
digitally and over fiber to the home. 

This is simply not true. Cable must 
make it clear that HDTV works well on the 
kind of coaxial cable systems currently in 
operation. Fiber backbone strategies and 
similar approaches make the job easier 
and the picture even better. But they are 
technical options; they are not required for 

"The technical 
standard for HDTV 
must do nothing to 
impair NTSC receivers." 

Figure 1: Home saturation growth of 
consumer electronic products 
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cable delivery of HDTV. 
The second reason for cable involve-

ment is that HDTV will be with us for at 
least 50 years. That alone makes it impor-
tant. We must be involved in shaping 
something that will have such a great im-
pact on our future. 
The third reason is that we need to 

know how to plan rebuilds and upgrades. 
Waste can occur in two ways. First, we can 
spend too much too soon. Second, if what 
we build becomes obsolete too soon, it too 
will have been wasted. 

Rational expectations 
There was a lot of hype over HDTV and 

over how quickly it was to sweep across 
the country. Fortunately, most of that has 
died down. 

Testing of HDTV proponents was orig-
inally scheduled to begin in December 
1989. Then it was postponed until June 4, 
1990. It is currently hoped that this testing 
will begin sometime in the fall of 1990. 
Nine testing slots were created from the 
original batch of proponents who qual-
ified. Other proponents have come forth 
wishing to have slots. It is only human 
nature to expect that some of those who 
were tested early in the schedule will have 
made further inventions and progress and 
wish to be retested. 

After all of the testing is complete, the 
Federal Communications Commission's 
Advisory Committee may need up to a 
year to digest the data and prepare its con-
clusions. Then, the FCC will need an addi-
tional year to 18 months to decide. 

This all boils down to the conclusion 
that a terrestrial standard may be avail-
able in early 1994. The first HDTV receivers 
may go on sale in late 1994 or in 1995. 

Possible short circuits to this lengthy 

process would occur if the proponents 
themselves decide to merge into one sys-
tem. The David Sarnoff Research Center 
and Philips Laboratories have agreed to 
do just that. While this action was neces-
sary, it is by no means sufficient. Nearly 
all of the proponents need to merge for 
this short circuit to be successful. 

That is unlikely for several reasons. 
Many of the proponents are fundamentally 
different from each other and cannot 
merge (for technical reasons). There are 
some very large egos involved that pro-
vide political impediments to merger. The 
"little guys" would cry foul if the big guys 
joined forces. Finally, there are too many 
involved in the FCC Advisory Committee 
to let too much happen without extensive 
testing. 
HBO and the Massachusetts Institute of 

Technology both did consumer research 
that shows a viewer cannot tell the dif-
erence between NTSC and studio quality 
HDTV when seated more than five times 
the picture height from the screen. The 
HDTV signal used was not compressed 
by any of the proponents' systems. It was 
artifact free. There would be even less 
difference between NTSC and most pro-
ponent systems. 
Home viewing distance is primarily 

determined by room size and furniture 
placement. To satisfy these two con-
straints, the HDTV receiver must be a 
large screen device 3 to 4 feet high. HDTV 
is a large screen phenomenon. Large 
screens of any type, NTSC or HDTV, are 
expensive. In addition, there are only a 
limited number of homes that can accom-
modate a large screen. 

History has some useful lessons that 
can help us project how the HDTV market 
will be penetrated (Figure 1). It took color 
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TV seven years after introduction to reach 
1 percent penetration. It took color TV 11 
years to achieve 10 percent penetration. 
The first black and white TV sets cost as 
much as a compact car of the time. The 
first color TV receivers likewise cost about 
the same as a compact car. It is reason-
able to expect that the first HDTV receivers 
will cost about as much as a Hyundai! 
I believe it is reasonable to predict that 

HDTV will be at 1 percent penetration in 
seven to 10 years after introduction. Ten 
percent penetration will take 13 to 15 years 
after introduction. Thus if introduction 
takes place in 1994, expect 1 percent 
penetration in 2004 and 10 percent after 
2007. Any more aggressive projections 
than this demand an explanation. The 
challenge is this: Why would HDTV be 
more of an improvement over color than 
color was over black and white? Will this 
degree of improvement justify the price of 
a large screen TV? 

Just as with color, programming will in-
itially be scarce. The broadcast industry 
is mature and not likely to grow because 
of HDTV. Its motivation to quickly add pro-
gramming in an era of less than a few per-
cent receiver penetration will be very low. 
Certainly, advertisers will not pay more for 

Figure 3: Cable system with fiber-optic 
backbone trunk 
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programming in HDTV if the population of 
receivers is small. 
Another reason for slow penetration of 

broadcast programming is the very prac-
tical problem of new tower construction. 
It is nearly universally agreed that a new 
6 MHz channel will be required for HDTV. 
This means another transmitter and 
antenna. But current antenna towers are 
fully loaded. Few can accommodate 
another antenna. Since many of these 
towers are shared, they would have to 
accommodate several more antennas. 
The problem of tower construction in-

volves not only cost but getting construc-
tion permits. These are difficult to obtain 
since land is scarce, environmental impact 
statements need to be filed and environ-
mental activists' objections overcome. 
Add to this the growing fear of the poten-
tial for electromagnetic radiation to cause 
cancer, and it is easy to appreciate that 
spectrum availability is not the only con-
straint on broadcasters. 

But this issue must not be slighted. Not 
only do broadcasters have a spectrum 
scarcity, more importantly they have a 
scarcity of quality spectrum. HDTV spec-
trum must be free of ghosts, co-channel 
interference and noise. Otherwise, the 

Figure 4: Distribution plant 
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HDTV picture will be unacceptable. For 
these reasons, even if broadcasters could 
justify the cost, the rush to HDTV trans-
mission simply won't materialize. 

Goals and objectives 
Cable should have four principal objec-

tives for HDTV: 1) preserve cable's ability 
to compete, 2) deliver broadcasters' HDTV 
signals, 3) serve the NTSC population and 
4) accommodate cable's unique needs. In 
all of this, cable must find cost-effective 
solutions. 

Clearly, the environment for cable is 
becoming more competitive. Prerecorded 
media, DBS (direct broadcast satellite), 
MM DS and even digital delivery of video 
via fiber to the home by the telcos are 
strong potentials. The most immediate 
and possibly highest quality delivery may 
come via baseband prerecorded media 
with bandwidths of 15 to 20 MHz. We must 
not be embarrassed when our subscribers 
turn off their VCRs and turn to a cable 
channel. 
Cable must be able to deliver the HDTV 

signal broadcasters choose. Broadcast 
signals are likely to remain very important 

(Continued on page 82) 

Figure 5: "Super" distribution plant 

A— Trunk amps 

Line extender amps 

r - r - - i• r — ÷-•-• 
+1 4 _,> J1 

Bridger Taps 
amp 

Trunk system 

 JI I 

Drop 

Feeder system Subscriber drop 

COMMUNICATIONS TECHNOLOGY AUGUST 1990 21 



HDTV MUSE signals 
on cable and optical fibers 
By Yozo Utsuml, Hiroo Arata and Mild() Maeda 
Science and Technical Research Labs of Japan Broadcasting Corp. (NHK) 

The 1,125 scan line/60 Hz field rate HDTV (high definition TV) 
system has demonstrated its capability of producing high quality 
pictures and sound. In fact, TV programs have already been pro-
duced in many countries utilizing 1,125/60 cameras and equip-
ment. NHK has been broadcasting HDTV experimental pro-
grams for an hour per day via broadcasting satellite BS-2 since 
June 1989 and planned to start full-fledged HDTV satellite broad-
casting via BS-3 in 1990 by using the MUSE (multiple sub-
Nyquist sampling encoding) system. 

In addition, the MUSE system has been successfully tested 
over communications satellites under the auspices of Intelsat 
and other organizations for cable TV and optical fiber transmis-
sion. In Japan, a space-cable-net project demonstrated M USE-
FM and MUSE-VSB/AM (vestigial sideband amplitude modu-
lated) transmission on cable facilities via communications satel-
lite in October 1989. These experiments have proved the sys-
tem's feasibility and versatility for a variety of distribution modes. 
Thus, HDTV has extensive applications to video media. 

Presently, there are growing expectations in the United States 
as to the potential of HDTV services via cable networks and cable 
TV systems. In May 1988, NHK performed an initial demonstra-
tion of HDTV over a cable system in Los Angeles during the NCTA 
convention. Additional testing was performed in January 1989 
over two Washington, D.C., area cable systems: a 120-channel 

Figure 1: MUSE-VSB/AM transmission 
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system owned by Media General, and a smaller system owned 
by Jones lntercable. These tests demonstrated that an HDTV 
picture can be provided today through a typical coaxial cable 
system without significant impairment due to cable propagation 
characteristics. 

In order to further evaluate the feasibility of HDTV servides 
on cable, the MUSE-VSB/AM transmission (including the satellite 
link in the cable distribution network) was tested in April 1989.1 
The first half of this paper describes the outline and experimental 
results of this transmission test. In addition, remarkable progress 
has been achieved in FM/FDM (frequency modulation/frequen-
cy division multiplexing) transmission of video signals for op-
tical fiber CATV systems2.3. 
We recently developed an HDTV optical fiber CATV system 

employing a demand access technique. It can be used by low 
cost systems, because it does not need expensive wideband 
optical receivers at the subscribers. Any four MUSE-FM signals 
can be selected among 34 MUSE-FM signals transmitted on 
trunk lines at the hubs without demodulating. A compact and 
inexpensive hub system can be realized by using a heterodyne 
technique. We adopted commercial low cost laser discs (LDs) 
developed for compact disc players. Moreover, we utilized con-
ventional BS receivers for Japanese satellite broadcasting at 
the receiving ends. The second half of this paper describes the 
outline and experimental results of this demand access optical 
fiber CATV system for HDTV. 

Cable transmission experiment via satellite 
A MUSE transmission system compresses the bandwidth of 

HDTV signals (which have five times as much information as 
current TV signals) to just double, without deteriorating picture 
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quality. This means an HDTV picture can be transmitted through 
a narrow bandwidth and, therefore, MUSE can be effectively 
applied to CATV systems. 
The transmission spectrum for MUSE-VSB/AM is shown in 

Figure 1, and a VSB filter is used on the transmitting side and 

Figure 6: Frequency allocation of MUSE-FM 
on trunk line 
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a Nyquist filter on the receiving side. It has a 12 MHz bandwidth 
and can be transmitted in a channel adjacent to current TV 
channels, as shown in Figure 2. 
The required C/N (carrier-to-noise) and CTB (composite triple 

beat) ratios are the main factors in limiting the number of 
cascaded amplifiers for coaxial cable systems. The relationship 
between the number of amps and the required C/N (4 MHz band-
width) and CTB ratios for VSB/AM transmission of MUSE and 
NTSC signals are shown in Figures 3 and 4. 
Also shown in the figures are the regions where the C/N ratio 

gives a picture quality of Grades 4 and 5 using a five-point com-
ment scale. For the calculation, the performance of trunk ampli-
fiers is assumed as follows: C/N ratio = 60 dB, CTB ratio = —90 
dB. It can be seen from the figures that a picture quality of Grade 
4 requires a C/N ratio of about 46 dB for MUSE and about 44 
dB for NTSC; thus, HDTV transmission requires a higher C/N 
ratio. 
The setup of this transmission experiment is illustrated in 
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Table 1: Transmission parameters 
of satellite link 

Items Data Comments 

Downlink EIRP 
Receiving antenna gain 
Uplink C/N ratio 
Total C/N ratio 
Transmission bandwidth 
Frequency deviation 
FM improvement 
Emphasis improvement 
Received unweighted 
S/N ratio 

50.0 dBW 
49.5 dB Antenna diameter 3.1 m 
30.0 dB 
23.7 dB 
36 MHz 
17 MHz Without energy dispersion 
17.7 dB 
9.5 dB 

50.9 dB 

Figure 5. In this experiment, a MUSE signal is transmitted 
through two transmission systems in cascade, comprising a 
communications satellite and cable facilities. At the satellite 
transmitting end of the HBO Communications Center on Long 
Island, N.Y., an HDTV studio signal is encoded into the MUSE 
signal, which is transmitted by frequency modulation to the com-
munications satellite Satcom K1. 

At the cable headends, the MUSE-FM signal received from 
the satellite is transformed into the MUSE-VSB/AM signal. This 
signal is multiplexed with many channels of conventional broad-
cast signals transmitted via the other satellites and ground micro-
waves. These multiplexed signals are transmitted to the cable 
receiving ends through multistage amplifiers and coaxial cables. 
The cable systems involved in this transmission experiment were 
Media General (which owns the system in Fairfax, Va.) and Jones 
Intercable (which owns the system in Anne Arundel, Md.) 

At the cable receiving ends, the received MUSE signal is 
decoded and displayed on an HDTV monitor. The MUSE signal 
also is received by a conventional TV set, with a simple and low-
cost MUSE-NTSC converter. 
The typical transmission parameters of Satcom K1 are shown 

in Table 1. The outline and the typical transmission parameters 
of cable facilities are shown in Table 2. 
The experimental results of this MUSE cable transmission 

via satellite are shown in Table 3. The received C/N ratios of the 
satellite link at both cable headends are greater than 23 dB, and 
the received C/N ratios at both cable receiving ends are greater 

(Continued on page 86) 

Table 2: Outline and transmission 
parameters of cable facilities 

Number of NTSC 
channels 
NTSC transmission method 
Number of subscribers 
Modulation method 
Transmission bandwidth 
Video carrier frequency 
Channels for HDTV 
Adjacent channels 
Number of amplifiers 
Cable length 

Media General Jones Intercable 
system system 

118 (dual cables) 
HRC 

167,000 
VSB/AM 
12 MHz 

330.30 MHz 
42, 43 
41, 44 
26 

13 km 

40 
Standard 
32,000 
VSB/AM 
12 MHz 

331.25 MHz 
42, 43 

41 
28 

20 km 
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TVRO requirements for 
ATV signal reception Part 1 
In recent years there has been increasing interest in the 
development of a TV system that will provide a picture of higher 
definition and quality than is currently available in conventional 
NTSC transmissions. A number of high definition TV (HDTV) 
systems have been proposed and are under development. The 
specific parameters proposed vary from system to system. 
Among the suggested new characteristics are: increase in the 
number of lines per frame from the present 525 up to 1,125, 
increase in aspect ratio from the current 4:3 up to 16:9 and use 
of a progressive scan format instead of the existing 2:1 interlace. 

This article provides a brief description and overview of the 
diverse HDTV systems as well as extended definition TV (EDTV) 
systems that provide higher definition than NTSC (but not as high-
as HDTV) while having the advantage of being backward 
compatible with NTSC. The salient characteristics of the various 
systems are compared. The primary emphasis in this paper is 
the computation of TV receive only earth station (TVRO) antenna 
sizes appropriate for several of these advanced TV (ATV) systems. 

By Marvin Freeling 
Manager Advanced Studies, GE American Communications Inc. 

And Krish Jonnalagadda 
Group Head—Transmission Systems Research, David Sarnott Research Center 

In the determination of the antenna diameters required for the 
reception of the various ATV transmissions, the following link 
equations are employed: 

CNR = EIRP — L — K + (Gil) — 10logB (1) 

where: 
CNR = 
EIRP = 

G 

carrier-to-noise ratio 
satellite EIRP 
link or path loss 
Boltzmann's Constant = —228.6 dBW 

(Hz)(°K) 
= gain of the receive antenna 
= receive system noise temperature 
= RF bandwidth 

For a circular dish of diameter d, the gain G is given by: 

G = 18.18 + 20 log (fd), dBi 

where: 
= downlink frequency in GHz 

(2) 

An efficiency of 60 percent has been assumed in Equation 2. 
The signal-to-noise ratio (SNR) of the received channel is 

given by: 

SNR = 6 (CNR) (D/fm)2 (B/fm) Pw (3) 

where: 
D = peak deviation 

= maximum baseband frequency 
= noise advantage due to pre-emphasis and de-

emphasis and weighting 

fm 

Pw 

D = the peak deviation [Carson's Rule for D is: D = 
(B/2) — fm] 

For satellite transmissions in C-band, the following parametric 
values are appropriate for use in the link equation previously 
defined: 

= RF bandwidth = 36 MHz 
= link or path loss = 197 dB 
= receive system noise temperature = 100°K 
= 4 GHz 

In conventional NTSC transmissions the FM deviation, D, is 
typically 10.75 MHz. This value of D has been adopted as the 
de facto standard for C-band cable TV transmissions. A typical 
standard of quality for TV reception at cable headend earth sta-
tions is a minimum value of weighted SNR of 50 dB. The cor-
responding value of carrier-to-noise ratio (CNR) is 11.9 dB. Sub-
stitution in Equation 1 and calculation of the effects of inter-
ference yields the following antenna diameters for satellite EIRPs 
of 35, 36, 37, 38, 39 and 40 dBW. The interferences that have 
been included in the analysis are those due to adjacent satellites, 
cross-polarized transponders on the same satellite and ter-
restrial microwave systems sharing the C-band with the satellite 
transmissions. 
The antenna diameters required for reception of NTSC tele-

vision for the six EIRP values can be shown to be: 

EIRP (in dBW) 
35 
36 
37 
38 
39 
40 

Diameter in meters 
3.8 
3.6 
3.4 
3.0 
2.8 
2.6 

ATV systems and receive antenna requirements 
The ACTV advanced television system is being developed by 

the David Sarnoff Research Center for RCA/Thomson and NBC. 
It will be seen in this section that the dish sizes required for recep-
tion of the broadcast standard form of ACTV will be the same 
as found for NTSC. 
The broadcast standard form of the ACTV system is being 

developed for terrestrial transmissions. The signal transmitted 
in this system includes the standard NTSC signal with a max-
imum baseband bandwidth of 4.2 MHz and with two subcarriers: 
one being the NTSC color and the second (referred to as the 
"Fukinuki" subcarrier) containing most of the sidepanel signals. 
Two additional signals also are transmitted. One is QPSK 
modulated digital audio with a bandwidth of 0.2 to 0.3 MHz. The 
second signal, which is called "Component 3," contains the high 
frequency luminance signals beyond 4.2 MHz. It has a radio fre-
quency bandwidth of 1.5 MHz. Component 3 is a double side-
band amplitude modulated (DSB-AM) signal with a baseband 
bandwidth of 0.75 MHz and is transmitted as a quadrature 
amplitude modulated signal in terrestrial transmissions. 

For ACTV transmissions via satellite, the means of incor-
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Figure 1: Isodiametric contours for the reception of ATV in C-band; format transmitted is HDS-
NA with 25 percent overdeviation 

porating the digital audio and Component 3 signals has not yet 
been decided. It will be assumed in this analysis that the digital 
audio signal will be transmitted either in the horizontal blank-
ing interval or as an additional subcarrier in the 6 to 7 MHz region 
(similar to NTSC FM audio). As indicated previously, the peak 
deviation of video transmissions in C-band is typically 10.75 MHz. 
By Carson's Rule (with a peak deviation of 10.75 MHz), the max-
imum baseband frequency could be as great as 7.25 MHz and 
the signal would still be accommodated within the 36 MHz-wide 
confines of a C-band satellite transponder. Since the subcarrier 
would be digital, its deviation requirement would be small. There 
also would be no noticeable increase in FM threshold. 
The method of transmitting Component 3 (which consists of 

high frequency luminance signals and, hence, is of low power) 
on a satellite link is to be decided. If it is transmitted as a single 
sideband amplitude modulated (SSB-AM) signal just above 4.2 
MHz, with a bandwidth of 0.75 MHz, the baseband frequency 
would increase to 5 MHz (or perhaps, with a small guardband, 
to 5.25 MHz). This would not result in overdeviation since, as 
previously stated, the highest permissible baseband frequen-
cy is 7.25 MHz. Also, since Component 3 is a low power signal, 
increasing the baseband frequency to 5 MHz is not likely to in-
crease FM threshold or cause excessive luminance overshoots. 

This discussion has been concerned with the broadcast stan-
dard form of ACTV. There also exists a production standard form 
of ACTV. In this format the baseband consists of the NTSC signal 
(color subcarrier at 3.58 MHz) but the luminance baseband ex-
tends to 6.9 MHz: The aspect ratio is 16:9. Since the highest 
baseband frequency is 6.9 MHz, it is not compatible with stan-
dard NTSC parameters in cable TV channels. Hence, reception 
of this form of ACTV by standard cable systems is not considered 
here. 
HDS-NA: The Philips "High Definition Standard-North 

America" (HDS-NA) is a multiplexed analog component (MAC) 
system with a maximum baseband frequency of 9.5 MHz. A Car-

son's Rule bandwidth determination of peak FM deviation, D, 
yields a value of 8.5 MHz for a maximum bandwidth of 36 MHz. 
However, it is common to employ overdeviation in MAC systems 
due to absence of any subcarrier. Let D = (1 + a) 8.5 MHz, with 
"a" being a constant in the rarge of 0.25 to 0.50, which defines 
the amount of overdeviation beyond the Carson's Rule value. 
The noise advantage due to pre-emphasis and de-emphasis and 
weighting (Pw) may be determined as follows. For MAC 
systems, weighted signal-to-noise ratio is related to carrier-to-
noise ratio as shown in Equation 

SNR/CNR = 12 (D/fm)2 (B/fm) Pw (4) 

Reference 1 shows that SNR/CNR = 30.46 dB for D = 6 MHz 
and B = 27 MHz. This yields 

Pw = 19.16 dB 

If it is assumed that the quality standard for HDS-NA is a 
weighted SNR of 50 dB (just as it was for NTSC), then: 

Weighted SNR > 50 dB, which is equivalent to EIRP + 20 log d 
> 48.97 — 20Iog (1 + a) (dB) (5) 

In Reference 1, the assumption of a 6 MHz peak deviation 
in an FM channel of 27 MHz bandwidth is equivalent to an over-
deviation of 50 percent, since the Carson Rule deviation would 
be 4 MHz [(27/2) — 9.5]. For 50 percent overdeviation, the con-
straint of Equation 5 reduces to 

EIRP + 20Iog d > 45.45 dE 

The 50 percent overdeviation described in Reference 1 was 

(Continued on page 90) 
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Commercial insertion 
interface in the headend 
By Steve Fox 
Eastern Regional Manager, Mega Hertz 

As local commercial insertion becomes an increasingly 
important revenue source for the cable industry, a larger per-
centage of systems are taking advantage of this opportunity. 
However, there are a number of factors to consider before you 
begin. From a marketing perspective, you must find advertisers 
whose commercials will run on your system. On the technical 
side, you need to shoot the ads, then prepare and edit the video-
tapes in a studio. At the headend, you must integrate the inser-
tion hardware with your existing equipment and run the ads when 
you receive cues from the networks. 

Networks control local insertion by sending cues to signal the 
beginning and end of each commercial break. These cues in 
turn trigger the equipment used in the headend to deliver local 
ads to the subscriber. This equipment includes a commercial 
inserter, VCR and cue demodulator. In addition, if you are using 
a BTSC stereo encoder on a channel onto which you are insert-

ing ads or if you are simulcasting the audio over an FM chan-
nel, you also must integrate these components into your system. 

Understanding equipment and terminology 
First, let's cover some definitions that apply. The commercial 

inserter is a device that receives network cues and provides 
switching between the network audio/video feed and a VCR 
loaded with a tape of the ads. A cue demodulator outputs the 
cue signals to the inserter and is required if the network is trans-
mitting inaudible cues. If audible cues are used by the network, 
the cue demodulator is not required. Some period of time is 
needed for the VCR to come up to speed before the video can 
be switched in. This time period is called "preroll." For example, 
if the network is providing a two-minute commercial break and 
preroll time is defined as seven seconds, the start cue will 
actually be sent seven seconds before the break is to begin. The 
inserter will switch from network programming to the ad at the 

(Continued on page 92) 
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Photos by Bob Sullivan 

Cablelrec 
Music 

Clockwise from left: Dr. Richard Green of CaoleLabs 
delivered a keynote address at the awards luncheon; SCTE's 
Bill Riker welcomed attendees and shared Nashville high-
lights during opening remarks; 1989 Member of the Year Paul 
Beeman of TVN Entertainment Corp. presented a psaque to 
Jerrold's Richard Covell, winner of this year's award; imme-
diate past President Jack Trower gave the President's Award 
to Jerrold, accepted by Hal Krisbergh; Comm/Scope's Larry 
Nelson discussed the work of NCTA's In-Home Wiring Sub-
committee during the first panel of the Engineering 
Conference. 
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Expo '90: 
to the ears 

Clockwise from top left: Paul Maxwell of Transmedia Partners 
moderated the panel "Cable in the 1990s: Boom or Bust?" 
and presented a media overview of the '80s; exhibitors 
cleared the aisles and captivated expo attendees with hands-
on demos; the Anixter/Sumitomo fiber-optic splicing work-
shop proved a big hit with expo-goers on its first tryout; 
outgoing directors Wendell Bailey, Dave Willis and Bob Price 
each received a plaque in recognition for their service to the 
Society; Jack Trower relinquished the ceremonial gavel to 
the new national president, Wendell Woody. 

Reckon you know the story, but here 
goes: From June 21-24, country & western 
music lovers (plus a lot of the industry's 
technical community) hitched their horses 
(or rental cars) somewhere in downtown 
Music City (aka Nashville, Tenn.). Guess 
you could say that Cable:fec Expo '90 
struck the right chord with everyone 
boarding that knowledge-bound train of 
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technical training. Well, the Society of 
Cable Television Engineers recorded 
some smash hits of its own: 

• This year's show ranked #1 in at-
tendance over previous expos; 1,600 
registrants and 1,400 exhibitor personnel 
entered the doors of the Nashville Con-
vention Center (connected to the Stouffer 
Nashville Hotel). 
• Latecomers had a hard time finding 

a seat during Thursday's Annual Engi-
neering Conference in the crowded Mez-
zanine Ballroom. 

- _ 
- 

.00. 

• • 

• Hungry for hands-on training, hun-
dreds packed six sessions of 10 technical 

workshops Friday and Saturday morn-
ings. SRO became common. 
• During Expo Evening on Friday, 

more than 1,500 expogoers stampeded 
the Grand Ole Opry to catch a glimpse of 
C&W legends. 

• On Saturday, over 100 CATV 
"amateurs" exchanged call letters at the 
second annual Ham Radio Operators' 
Reception. 

• Finally, while 100 capped off their 

Clockwise from left: The SCTE Band returned with a gig at 
the Opryland Hotel during Expo Evening; Anixter, AT&T, 
Raychem and the Tennesee Chapter lassoed hundreds at 
Thursday's Welcome Reception; Wavetek rolled out the 
carpet for Engineering Conference attendees Wednesday 
evening; expo-goers jammed the Jerrold booth to obtain a 
green bandana and tickets to Expo Evening; CableLabs' Tom 
Elliot (center) accepted the "CT" 1990 Service in Technology 
award from CT Publications' Ron Hranac and Paul Levine. 
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expo experience with atour of The Nash-
ville Network's facilities Sunday morning, 
150 others sat down for BCT/E and In-
staller Certification exams. 

Starting Expo '90 a day earlier, the 
NCTA Engineering Committee convened 
for its bimonthly meeting (see 'News"). 

In addition, the national SCTE board of 
directors met to elect new officers. The 
1990-91 slate runs as follows: President 
Wendell Woody, Anixter Cable TV/Optical 
Networks International; Eastern Vice 
President Victor Gates, MetroVision; 

Western Vice President Richard Covell, 
Jerrold; Secretary Jim Farmer, Scientific-
Atlanta; and Treasurer Les Read, Sam-
mons Communications. 

Later on, Wavetek greeted conference 
attendees in the Stouffer East Ballroom 
at the arrival night reception; it was the 
place to be for tantalizing music from a live 
band and appetizing eats from the buffet. 

Highlighting Nashville's best 
While waiting for the Annual Engineer-

ing Conference to begin, attendees toe-

Clockwise from top left: Charles Preston (N4SXM) presents 
Charles Rice (KD4SS) with an HR-2600 at the Ham Radio 
Operators' Reception as Ron Hranac (NOIVN) looked on; 
Grand Ole Opry favorite Grandpa Jones joked with the audi-
ence and autographed green bandanas at Expo Evening; a 
live band belted out familiar tunes at S-A's Closing Night 
Reception Saturday night; 1,500 expo attendees packed 
Opry seats to hear country music legends play the classics. 

tapped to recorded country music and 
watched a display of laser graphics on the 
main viewing screen—complete with a 
computer-cenerated, gyrating SCTE logo. 
Then Society Executive Vice President 
and Expo '90 Co-Chairman Bill Riker 
launched into his opening remarks. 
Speaking :o a near capacity crowd, he 
described hotels and tourist attractions of 
Nashville—Church Street Center, Ryman 
Auditorium, Printers Alley, Music Row and 
Opryland USA. 
Expo Co-Chairman Jim Chiddix, ATC's 
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senior vice president of engineering and 
technology, called the Engineering Con-
ference to order, kicking off the day's ses-
sions: "Donald Frost, master motivator," 
"Cable's weak link—Tap to TV," "Getting 
it right the first time: Field supervision 
techniques" and "Cable in the 1990s: 
Boom or bust?" (For an account of each 
of these sessions, see accompanying 
sidebar.) 

Immediately after the second session, 
attendees moved to the Stouffer Grand 
Ballroom for lunch and the awards cere-
mony. But between these two events, Dr. 
Richard Green—president and CEO of 
CableLabs —presented his keynote ad-
dress. Green praised the Society's role 
"in increasing the professionalism and 
level of training of cable technical person-
nel." He aiso clamored for cooperation 
among the CATV engineering organiza-
tions—the SCTE, NCTA Engineering 
Committee and CableLabs. 

Describing the importance of each 
group, Green said, "I like to think of these 
organizations as the legs of a three-
legged stool—each one an essential ele-
ment properly positioned in a structure 
that supports and assists the industry's 
engineering community...to accomplish 
a mission that is complementary to the 
others." 
Green invited both the SCTE and the 

NCTA committee to appoint representa-
tives to meet with Cable Labs to "outline 
a plan for future cooperative ventures and 
to address the issue of how we might bet-
ter serve the needs of engineers in the 
operating companies." 

Bill Riker then introduced the Society's 
directors and new officers. Three outgoing 

directors—Wendell Bailey, NCTA (Region 
10), Bob Price, BradPTS (Region 12) and 
Dave Willis, TC I (at-large)—received 
plaques in appreciation of their service. 

Riker presented awards to coordinators 
of seminars at state/regional shows: Dan 
Pike and Les Read (Texas Show), Gary 
Selwitz (Atlantic Show), Ralph Haimowitz 
and Randy Pattison (Great Lakes Expo), 
and Dave Large and Pete Petrovich 
(Western Show). The 1990 Fiber-Optics 
Conference Program Committee posed 
for plaques and plaudits: Jim Chiddix, 
Tom Elliot, Ron Hranac, Mike Kaus, Large, 
Petrovich (chairman) and Riker. Also, the 
Expo '90 Program Committee accepted 
awards: Chiddix, Tom Jokerst, Larry 
Lehman, Paul Levine, Riker, Don Shackel-
ford and B.J. Toner. 

Haimowitz asked for members from 
each of seven meeting groups recently 
elevated to chapter status to stand front 
and center with their region director. The 
honored groups were Big Sky, Dairyland, 
Dakota Territories, Great Plains, Palmetto, 
Sierra and Wheat State chapters. 
Texscan Corp.'s Bert Henscheid pre-

sented a check for $2,500 to the SCTE 
Scholarship Committee. The check was 
accepted by Committee Chair Toni Barnett 
of CT Publications. Barnett urged in-
creased participation by local groups to 
support and name candidates for the Tui-
tion Assistance Program. 
A Special Recognition Award went to 

MetroVision of Livonia, Mich., for a 
"technical marketing" training videotape 
produced for the SCTE's Satellite Tele-
Seminar Program last year. Vic Gates 
accepted the award. 
Jack Trower, last year's president, gave 

Once again, the expo exhibit floor 
proved to be always busy, ever educa-
tional and never boring. 

his farewell address. He said, "Many 
people promised me that if I needed them, 
to just ask. And no one turned me down.... 
We all need to be involved in the Society. 
We ask the same people to do even more, 
but we need new blood, new ideas." 
Trower bestowed the President's Award 

to Jerrold for its work in the technical com-
munity and for providing speakers for 
SCTE group seminars. Also noted was 
Jerrold's support of the New Building 
Fund, with donations of $30,000. Jerrold 
President Hal Krisbergh said, "I've 
watched the SCTE and the industry come 
a long way. The industry is still in a growth 
phase, but without the SCTE, the growth 
would be retarded." 

And then, the president's gavel passed 
from Trower into the hands of the new 
president: Region 5 Director Wendell 
Woody, currently director of fiber optics for 
Optical Networks International (a unit of 
Anixter Cable TV). Woody said, "I ap-
plaud the job that Jack Trower's done, to 
take that road to progress and make a rut 
in it. And I intend to stay in that rut on track 
to further success. The Society's success 
comes from its membership. If we look in 
terms of a new year ahead of us, educa-
tion is the greatest achievement for this 
industry. Training is so important for us." 

Finally, the Member of the Year Award 
went to an inveterate instructor: Jerrold 
Applications Engineer Richard Covell. 
Before Paul Beeman of TVN Entertain-
ment Corp. (last year's winner) presented 
the award, a video cited Covell's work in 
the BCT/E and Installer Certification Pro-
grams, especially in preparing the in-
staller manual. Covell thanked Jerrold for 
letting him give so many seminars at 
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Engineering Conference: 
Keep customer satisfied 
By Rikki T. Lee 
Special Correspondent 

Glancing at the lineup of this year's 
Annual Engineering Conference, one 
might ask, "Where have all the big 
topics gone—high definition TV, re-
regulation, fiber, telco entry?" True, 
panelists analyzed some of these tech-
nologies and threats in the fourth ses-
sion. But in the other three, speakers 
put the emphasis of the discussion on 
the human factor—subscriber, in-
staller, supervisor and so on. The con-
ference aimed its sights in a different 
direction: engineering as an important 
tool for the growth of the business (not 
just technology) of cable. 
Expo '90 Co-Chairman Jim Chiddix 

set the tone for the day with some well-
worn complaints of customers, asking, 
"Why are we hearing the same story 
after 20 years?" Despite a lot of work 
to do in customer service, the industry 
is strong. On the down side, cable has 
attracted a variety of competitors. "And 
if we don't pay attention we're going to 
lose out," Chiddix said. "We've got to 
pay attention to service. We've got to 
give good, quality signals and reliable 
service. We've got to provide good cus-
tomer contact. We've got to make our 
product less confusing for customers. 
We've got to compete on costs; and 
that means wise capital investments 
and to make our business less labor-
intensive." 

The right frame of mind 
Bob Price of BradPTS welcomed 

motivational speaker Donald Frost of 
M-4 Productions. Price said, "The idea 
is to get you in the right frame of mind, 
not only to learn all that you can learn 
but also to enjoy yourself while you're 
here." 

Frost introduced us to his hometown 
of Possum Trot, Tenn., whose less-
than-favorite son Toody McClane got 
fired for calling in dead. After a half-
dozen more anecdotes—the one about 
the golfer and the enchanted frog plus 
the one about the professor and the 
chauffeur—Frost got serious as he dis-
cussed self-image, self-confidence 
and self-improvement. Inadequate 
self-image leads to acceptance of low 
income, stated Frost (a Cadillac man). 

Expo '90 Co-Chairman Jim Chiddix 's 
insights made the Annual Engineer-
ing Conference an even more valu-
able experience. 

"The self-image we can alter. The mind 
is the only thing we have total control 
over." To gain self-confidence, it is 
important to have knowledge. Self-
improvement means changing one's 
self-image to create a more positive, 
successful person. "You have the 
power to think whatever you want any 
time you want to... Visualize yourself as 
the person you'd like to become; think 
in the present tense." 

Cable's weak link—Tap to TV 
Dr. Walt Ciciora (vice president of 

technology, ATC) moderated the sec-
ond morning session. He compared 
how the power and phone companies 
deal with customer in-home wiring; 
only cable does its own. "Nobody calls 
the power company to install another 
outlet, replace a fuse or do a repair. 
Power subscribers call contractors or 
do it themselves," Ciciora said. With 
power and phone, there are installation 
rules, licensing of contractors, inspec-
tions and permits, approved hardware, 
and many different ways of educating 
do-it-yourselfers. 
Cable is different. "When people do 

their own wiring," he said, "there's an 
increase in leakage problems. This will 
increase background noise levels, re-
ducing the tolerance for other leaks in 
the system." Ciciora suggested that 
allowing customer wiring can be "an 
important strategic advantage over 
competitive delivery means, particularly 
DBS and telco delivery of digital sig-
nals." But we must set some equipment 
standards, train qualified contractors 
and provide customer education. 

Richard Amell (staff engineer, Metro-

SCTE groups. 
Later, after the final Engineering Con-

ference session, many attendees stayed 
for an open forum Annual Membership 
Meeting. Directors took their seats on-
stage to answer questions and accept 
complaints. 

Technical sessions 
On Friday morning, Cable:rec Expo 

shifted into gear—more accurately, into 
overdrive. Expo-only registrants hurriedly 
got in line to pick up and stick on their red-
trimmed name badge (or yellow, for a one-
day pass). They also received a copy of 
the proceedings manual. This book of 
technical papers from Engineering Con-
ference sessions and expo workshops 
was the first of its kind for the expo. While 
registering, one could not resist purchas-
ing an SCIE lapel pin or a souvenir T-shirt. 
And everybody perked up thanks to 
NCTI's coffee before that first workshop. 
Ten workshops were presented three 

times each on Friday and Saturday. At-
tendees could sit in six different sessions, 
see the same one six times or take in two 
or more in one period—a training smor-
gasbord. 
"Advances in corrosion protection" 

featured Dr. Chak Gupta (consultant, 
Comm/Scope) and Barry Smith (connec-
tor specialist, Times Fiber Communica-
tions). Gupta gave a historical overview 
of corrosion and the role of inhibitors, 
humidity and absorbed anions on corro-
sion. Smith steered toward specifics on 
F connector susceptibility to corrosion. He 
quoted one industry leader that the drop 
was "the Rodney Dangerfield of the cable 
system. It doesn't get any respect." 
Ted Hutson (vice president and chief 

engineer, Post-Newsweek Cable) began 
"Advances in signal security techniques" 
with a review of past methods, including 
traps and sync suppression. He discussed 
techniques used today, including MAC 
systems, interdiction and addressable 
switching. Jim Farmer (technical mana-
ger, S-A) stressed that security and sub-
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Expo '90 Committee members Bill Riker, 
Jim Chiddix, Tom Jokerst, Larry 
Lehman, B.J. Toner, Don Shackelford 
and Paul Levine earned their awards 
many times over. 

scriber friendliness go hand in hand. He 
compared set-top converter advances, 
addressable traps and interdiction. 

Ninjas are usually bad guys. If you 
haven't turned in your Form 320, you'll find 
out how nasty "CLI ninjas" can be. John 
Wong (assistant chief, FCC Cable Tele-
vision Branch), along with Brian James 
(director of advanced TV testing, Cable-
Labs), discussed how to fill out the form. 
Wong asked how many attendees had not 
filed; no one volunteered. He asked, "If 
so many of you have reduced leakage, 
why are you here?" James echoed, "The 
FCC won't be tolerant of people who want 
extensions." 
"Case studies in fiber optics" detailed 

the implementation of specific fiber proj-
ects. Larry Lehman (vice president of 
technology and planning, Cencom Cable 

Associates) presented Cencom's St. 
Louis County project. He outlined the 
factors considered, such as the need for 
quality interconnect. Ron Wolfe (manager, 
ATC National Training Center) discussed 
how his MSO's Lake City Cablevision con-
sidered future requirements and alterna-
tives before finally proceeding with fiber. 

"Fiber-optic splicing" gave students in-
formation on and comparisons between 
rotary mechanical and fusion splicing. Jim 
Aberson (supervisor of lightguide joining, 
AT&T Bell Labs) illustrated the high per-
formance and low loss of rotary mech-
anical splicing with case studies plus field 
and lab tests for environmental stability. 
John Midkiff (product development man-
ager, Siecor) cited advantages of fusion 
splicing and requirements of a good 
splice, including precision alignment. 

Fiber test equipment and its use during 
installation and maintenance were 
covered in "Fiber-optic testing." Mark 
Connor (product specialist, Siecor) 
described types of equipment needed to 
keep the fiber plant up to speed. Then 
Louis Williamson (technical staff member, 
ATC) analyzed factors that affect fiber 
measurements. He said, "My biggest 
problem was with connection effects," 
which include loss uncertainty, reflections 
and backscatter. 
Three instructors proved "OSHA's 

gonna get you if you don't watch out." 
Roger Keith (director of training and 
safety, Adelphia Cable) outlined OSHA's 
authority and inspection process; he also 
discussed the six steps to compliance. 
Alan Babcock (technical training man-
ager, Warner Cable) explained the 



Vision) cited problems caused by sub-
scriber wiring. He noted that "the in-
stallation of in-home wiring for cable TV 
involves more than the cable drop and 
its associated splitting hardware." 
More and more it includes addressable 
descramblers. Implementing HDTV, 
fiber and digital will bring additional 
interfaces. 
Amen listed differences between the 

power/phone companies and cable. 
Power and phones are necessities. 
Power companies have no ownership 
of terminal devices beyond the circuit 
breaker panel and can leak 60 Hz 
energy. Phone wiring consists of two 
wires for every phone and frequencies 
do not exceed 10 kHz. For both power 
and phone, troubleshooting is easy. 
But cable is a luxury and has a com-
plex spectrum; leakage is hazardous 
to shared users and troubleshooting 
requires sophisticated gear. Amell pro-
posed a basic customer handbook de-
tailing leakage rules, hookup pro-
cedures, a troubleshooting guide, etc. 
Dana Eggert (president, Perfor-

mance Plus) maintained that there's 
not purely a business or technical solu-
tion to the problem. Then she analyzed 
the costs of service calls vs. revenues 
from added outlets. She used a U.S. 
cable penetration of 45 million and a 
3 percent service call rate per month-
80 percent of all calls are drop related, 
60 percent of those drop-related calls 
stem from problems in the home and 
15 percent of those problems in the 
home are related to customer equip-
ment. Eggert calculated that the in-
dustry annually spends $34 million for 
service calls. With 40 percent of subs 
going for added outlets at a $3-$4 
monthly fee per sub per outlet, annual 
revenues come to $6.5 billion. 

Eggert also weighed the economic 
options and regulatory issues, then 
suggested an interim solution: cus-
tomer education for certain procedures 
(such as FM and VCR hookups). "Many 
subscribers would be willing to do a 
connection correctly if they had the in-
formation." 
Tom Elliot, CableLabs' vice presi-

dent of science and technology, traced 
the history of CATV technology and 
bandwidth increase. Despite our im-
proved equipment, many products 
supplied by the electronics industry 
aren't up to par. Elliot quoted vastly dif-
ferent costs for service calls, about 
$175 million to $200 million annually, 
or $3 per sub per year. To counter leak-

age and other problems caused by 
subscriber in-home wiring, he recom-
mended a policy of free additional out-
lets. "When you don't charge, it's 
easier to get into the home." he said. 

Elliot also advised better cable (in-
cluding one specially designed for the 
home) and better F fittings, suggesting 
three types (outside, inside and con-
sumer-accessible). "A cable's not a 
cable's not a cable," Elliot said. He 
cited the need for standards, as well as 
contract training and documentation 
plus architectural documentation. 
The final speaker was Larry Nelson 

(executive vice president, Comm/ 
Scope), chairman of the NCTA Engi-
neering Committee's In-Home Wiring 
Subcommittee. In a brief presentation, 
Nelson outlined the work of his new 
subcommittee as well as some of the re-
strictions placed upon it. "We must 
walk a narrow path," he said. The 
NCTA represents a diverse industry 
and cannot set industrywide or com-
pany policies or standards. 
Nelson called for cooperation with 

standards and regulatory agencies as 
well as the SCTE and CableLabs in 
order to pull together for a common 
standard. He also suggested the need 
for architectural standards and label-
ing retail hardware as CATV-accept-
able. Finally, Nelson discussed the im-
portance of training: "Education is the 
fundamental issue that the subcom-
mittee can deal with," he said. 

Getting it right the first time 
As moderator of the first afternoon 

session, Wendell Bailey (vice president 
of science and technology, NCTA) set 
the stage: "Getting it right the first time 
isn't a bad credo... The fact is that com-
petition is after our business on all 
sides, simply because we've found a 
good business." Yet even as rates have 
gone up, so have penetration and the 
number of viewing hours. Bailey asked, 
"Can we continue to grow this busi-
ness to the point where we are attack-
proof from our competitors?" 
Dana Eggert returned with a sur-

prise spelling bee to illustrate bad prac-
tices in training and supervising field 
personnel. "We send a lot of people 
out in the field totally unprepared.... 
Often we try to incent but get it all mixed 
up; it turns out to be a negative incen-
tive," she said. Eggert explained four 
interrelated elements of proper super-
vision: 
1) Standards: Supervisors should 

„et 

Hazards Communications Standard. 
Then, Ralph Haimowitz (director of 
chapter development and training, SCTE) 
revealed that OSHA will increase its fines 
and frequency of visits. 

In "Painless technical writing," ex-
cabbie Bill Cologie (director of communi-
cations, Pennsylvania Cable TV Associa-
tion) gave both writing and driving tips. He 
provided some helpful advice: "Write like 
you talk," "Know your shortcomings" and 
"Visualize the person you're writing to." 
Also, Rikki Lee (editorial consultant) 
emphasized a few how to's: making an 
outline, getting rid of writer's block, writing 
clear and concise, using illustrations and 
submitting articles to trade journals. 

In "Signal leakage equipment calibra-
tion," Don Runzo (technical sales train-
ing engineer, ComSonics) said he'd met 
people who asked him, "What do we do 
about this CLU?" Runzo stressed the im-
portance of calibration and discussed in-
consistencies. Then Steve Windle (prod-
uct marketing engineer, Wavetek RF 
Products) spoke on how instruments are 
calibrated in the factory, how accuracy 
can be verified in the field and how to set 
up a calibrated leak. 

Finally, Ron Hranac (senior vice presi-
dent of editorial, CT Publications) and 
Steve Johnson (senior CATV project engi-
neer, ATC) teamed up for a demonstration 
of "Video and audio measurements." 
Topics under discussion included how to 
set video levels with an oscilloscope, how 
to set video depth of modulation and how 
to adjust audio carrier deviation. After the 
lecture, Hranac and Johnson gave their 
students an opportunity to practice meas-
urements using actual test equipment. 

On the exhibit floor 
Once again, the expo exhibit hall ex-

panded from the previous year, with occu-
pied floor space increasing nearly 25 per-
cent. More than 170 companies displayed 
time-tested wares a well as the latest in 
high technology: from amplifiers and 
distribution hardware to leakage and 
design software, from headend boxes to 
security boxes to converter boxes. A near-
by annex allowed over a dozen more ex-
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SCTE national directors gathered for 
audience questions and complaints 
during the first-ever open forum Annual 
Membership Meeting. 

hibitors with room for table-top displays. 
And to bring in a healthy dose of local 
cable signals into the exhibit area, Chan-
nel Master and Viacom Cablevision in-
stalled a microwave link in the Convention 
Center. 

This year, more than a few vendors 
raised our sights toward the magic of 
1 GHz. And it seemed almost every com-
pany had embraced fiber optics in one 

form or another: cable, OTDRs, spectrum 
analyzers, splicers, enclosures, and so on 
ad infibritum. Another special attraction at 
this expo was a fiber splicing workshop 
sponsored by Anixter and Sumitomo. 
Also, long-forgotten CATV equipment of 
yesteryear found a home at the National 
Cable Television Center and Museum 
booth. 

Just down the hall from the exhibit floor, 
attendees entered the exciting world of 
interactive training. Performance Plus, 
ATC, Gilbert Engineering, Jones Inter-
cable's Business Learning Group and 
many others shared lessons and glimpses 
of video production. Interactive modules 
featured training in installation practices, 
subscriber relations, safety and various 
other topics. A few doors away, visitors 
checked out test equipment with the help 
of a live amplifier cascade. 

A few vendors also held tutorials on new 
products in the Exhibitor Training Center. 
Several demonstrations were held: 
1) Times Fiber's Tim Dugan discussed 
the basics of TFC's 1 GHz cable. 
2) Scott Henry of Midwest CATV unveiled 
the Fiberlign Micro Splicer. 
3) Tektronix's Bill LeDoux presented his 
company's new system sweep. 
4) Polychem's Charles Wines and Terry 
Condon provided the ChemShrink F con-
nector boot. 
5) Multilink's Steve Kaplan showed a new 
line of CLI maintenance tools. 
6) Bill Margiotta of AML Specialties illus-
trated a microwave amplifier retrofit kit. 
7) Dick Kim of Times Fiber displayed the 
T-10 and triple-sealed connectors and Life-
Time cable. 
8) Hewlett-Packard's John Cecil ex-
hibited a portable spectrum analyzer. 

CONTROL 
ON COMMAND 



make a list of how procedures should 
be performed, make it company policy 
and communicate it to employees. 
2) Training: Whatever has been set as 
a standard should become part of the 
training program. Train employees to 
the point of understanding. 
3) Evaluation and feedback: Perfor-
mance can be measured by regular 
testing. Communicate evaluation re-
sults to the employee immediately. 
4) Incentive: People respond differ-
ently to different types of motivation— 
money, more training, etc. Be creative 
in your incentive choice. 
Alan Babcock (technical training 

manager, Warner Cable) analyzed two 
attributes of good service: ability and 
responsibility. Ability means having 
skills, possessing knowledge, express-
ing the proper attitude and having the 
right tools. He defined responsibility via 
his "One call does it all" program, 
"Having one customer contact person 
responsible for handling the customer 
situation keeps the resolution simpler 
for the customer," he said. At Warner, 
installers can make billing or service 
adjustments and promote higher tiers 
or pay services. 
Babcock then gave a thorough run-

down of the Warner Installer Certifica-
tion Program. Supervisors are trained 
and tested in the program, based on 
performance criteria; after qualifying, 
supervisors use the program to 
annually certify system installers. If 
necessary, employees can receive on-
the-job, self-study or classroom 
instruction. 
The last panelist, Kathy Keating 

(president, ATC's Appleton/Green Bay 
Division), outlined techniques to im-
prove the effectiveness of field 
workers. During the screening phase, 
supervisors should study the work 
philosophies of applicants. "It's critical 
that you describe the job to be done 
and the skills you're looking for," she 
said. Also make sure to check out 
driver's licenses and school references. 

Supervisors should communicate 
ideas in writing, not by word of mouth. 
In motivating, use recognition (alone or 
in front of peers) and motivation (any-
thing employees will respond to posi-
tively). She also emphasized the need 
for goals, not standards: setting, com-
municating and tracking minimum ser-
vice goals as well as personal, com-
pany and community goals. Finally, 
Keating said, "If you tell your em-

ployees what you want them to do, it'll 
be better than assuming they know it." 

Bailey closed the session by remind-
ing the crowd, "If we have the right atti-
tude in the field, folks, some day when 
our competitors knock on a customer's 
door, they'll be greeted by someone 
who's happy with the service we're pro-
viding. In which case, all the lobbying 
in Washington, all the training—every-
thing we've done—will have paid off." 

Cable in the 1990s: 
Boom or bust? 

In the final session, moderator Paul 
Maxwell (president, Transmedia Part-
ners) began with a media view of the 
past decade, citing people and events 
that changed the way people consume 
and use video information. "A bunch 
of things happened...Ronald Reagan, 
Ted Turner, Michael Milken and a de-
regulatory environment at the same 
time video technology became demo-
cratized—that is, anybody could get 
some; it's called a VCR." 

Maxwell mused that there is no finite 
limit to how much media a population 
can consume. With the future of Sky 
Cable (dubbed "Death Star") pro-
viding 108 channels using video com-
pression, Maxwell suggested that 
cable will find ways to meet the com-
petition. "DBS used to stand for 'don't 
be silly.' Now, it means 'don't be sur-
prised,'" he said. Finally, he named 
four media megatrends of the '80s: 
technology (VCRs, pay-per-view), seg-
mentation, crossover impact and trans-
media companies. 
Then Gary Kim (senior editor, Multi-

channel News) envisioned the future. 
"Over a period of time," he said, 
"telcos may get authority to do things 
they do not presently do today. Cable 
operators may gain new freedom to do 
things we don't do today." Kim asked 
the industry to consider data and voice 
services via fiber-optic architectures. 
As a signpost, he cited the recent 
growth in alternative access providers. 
Such companies bypass the local 

phone plant to supply a redundant data 
path and long distance voice services 
to businesses. The topology of these 
providers is a ring structure; not sur-
prisingly, new fiber plant construction 
by ATC and Rogers Cablesystems 
already resembles a ring. Finally, Kim 
advised, "Invest today for entertain-
ment video but simultaneously lay in 

a future migration path for other things. 

9) Triple Crown Electronics' Karl Poirier 
demonstrated the La Series distribution 
amps. 

That's entertainment 
Without a doubt, the expo had its share 

of fun things to do. As a reward for hard 
work, there was always something special 
on the evening agenda to splice nerve 
endings back together. For example, after 
the Engineering Conference on Thursday, 
Anixter Cable TV, AT&T, Raychem and the 
SCTE Tennessee Chapter sponsored a 
memorable social event, with the best 
music and the finest cuisine you could find 
for miles around. 
On Friday night, over 1,500 donned 

green bandanas provided by Jerrold and 
CT for Expo Evening (also sponsored by 
Jerrold). The countrified soireé started 
with cocktails and victuals ("vittles" to you 
greenhorns) at the Opryland Hotel. After 
a two-year hiatus, the SCTE Band 
(Howard Whitman, bass and vocals; Bill 
Riker, drums; and Cosmo Bertino, guitar) 
rocked the crowd. Jerrold's Skip Litz wel-
comed the audience and CT Publications' 
Paul Levine and Ron Hranac presented 
Tom Elliot with CT's 1990 Service in 
Technology Award. 

Later, after a short shuttle ride, hun-
dreds of pairs of boots disembarked in 
front of the "one place you must see in 
Nashville even if you don't like country 
music": the Grand Ole Opry. Once there, 
legends the likes of Roy Acuff, Grandpa 
Jones, Porter Waggoner (alas, without 
Dolly), Hank Snow and others took to the 
stage. The starstruck crowd hooted and 
hollered as bandanas were passed on 
stage for autographing. The biggest cheer 
came when "The Society of Cable Televi-
sion Engineers Cable:fec Expo '90" was 
announced over the Opry radio waves. A 
playlist was not available, yet rumor has 
it that the repertoire included Stand by 
Your SCTE, The Yellow Spool of Coax and 
Fiber-Eyed Jim. 
Sponsored by S-A's Amateur Radio 

Club, the Ham Radio Operator's Recep-
tion on the following afternoon drew 100— 
double the attendance from last year. 
Tektronix made frequency and deviation 
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measurements of portable two-way radios 
used by many hams at the party. A door 
prize drawing was held near the end of the 
reception. SCTE's Anna Riker drew the 
names of winners, and one person in 
three left the reception with a prize 
(donated by S-A, ATC, Cadco, Jerrold, and 
other vendors and MS0s). Tek's Jerry 
Harris (K7JPF) won the grand prize, a Ken-
wood TS 680 S. 

To round out Saturday evening, the S-A 
party was the place to be for great food, 
fabulous live music and lots of good com-
pany—all in elegant surroundings. Leave 
it to S-A to provide the perfect way for at-
tendees to unwind and make new friends 
after an event-filled expo. 
On Sunday morning, 100 attendees 

embarked on a tour of TNN's production 
facilities (and do a little country music star-
gazing on the side). The tour included 
visits to edit bays, earth station, master 
control and videotape rooms. Among 
those on the tour were SCTE President 
Wendell Woody, Region 4 Director Les 
Read and former Region 11 Director Gary 
Selwitz. TNN engineers fielded questions 
as groups saw studios where Nashville 
Now and Hee Haw are produced. The 
highlight came during a backstage visit to 
The Grand Ole Opry House, where some 
had a chance meeting with "King of 
Country Music" Roy Acuff. 
Thus wraps up yet another successful 

Cable-Tec Expo. Next year's expo will be 
held next June in Reno, Nev. Hope to see 
you there. But for now, enjoy the follow-
ing pages of photos from Expo '90. 

This wrap-up was written by Special Cor-
respondent Rikki Lee with assistance from 
Toni Barnett, Shelley Bolin, Ron Hranac 
and Laura Hamilton. Much obliged. 

You don't know what the future will 
hold, and you have to be ready." 
Jim Chiddix took the podium and 

gazed through his crystal ball. "It's 
very important," he said, "that the deci-
sions we make each month and each 
year are all aimed toward something 
that's much longer term." Analyzing 
the per-sub investment of each ele-
ment in the cable plant, Chiddix 
warned the industry to be careful 
where and how it spends money. 

Yes, fiber will play a role in the future 
but should appear mainly in the trunk, 
in order to eliminate trunk amplifier 
cascades. "Forget about coax in the 
trunk," Chiddix said. Illustrating ATC's 
fiber trunk and feeder design, he ex-
tolled the advantages of coax for the 
last mile. Years from now, withal GHz 
hybrid fiber/coax, hybrid broadband/ 
digital plant, operators can have a 
150-channel plant: 70 channels plus a 
special channel—any one of 80 PPV 
or special interest channels to be 
chosen by the subscriber, or maybe 80 
different channels for each fiber node. 

In a Tom Gillett speech presented by 
Tom Elliot, CableLabs extended an 
olive branch to the telcos. To begin, 
Elliot said, "One network—specifically 
the all-digital broadband ISDN, fiber-
to-the-home network suggested by the 
telcos—cannot best serve America." 
CATV's AM fiber/coax hybrid can pro-
vide video better than the telcos' plan. 

Elliot showed how the cable industry 
is enhancing its plant by using fiber. 
Also, fiber can be installed in a ring 
architecture for additional reliability. 

Further enhancements include down-
loading video, increasing channel 
capacity and providing a user-friendly 
program guide. He described his plan 
for a new ISDN (integrated services via 
dual or more networks) that would co-
ordinate cable, telco and DBS into one 
information age infrastructure. Elliot 
concluded, "Let's have telco, satellite 
and cable working together to optimally 
serve America now." 

Craig Tanner (vice president of 
advanced TV projects, CableLabs) 
brought home the reality of HDTV. 
"HDTV no longer means 'highly dubi-
ous TV,—  he said. "There are some 
powerful commercial interests that 
have bet hundreds of millions of dollars 
on it. And it's going to happen." With 
seven proponents of advanced TV 
(ATV) all looking out for #1, it's impor-
tant for cable to influence these ATV 
system designs so they meet CATV's 
best interests. He then described the 
three types of ATV technology—im-
proved, enhanced and high definition. 
Tanner explained the FCC's require-

ments, describing how cable might find 
spectrum to simulcast HDTV signals. 
"We may need to double our capacity 
for broadcast channels or perhaps all 
channels." He revealed that Cable-
Labs will conduct tests on each propo-
nent's system for carrier-to-noise re-
quirements, intermod, microreflec-
tions, etc. 

Transmedia's Maxwell had the last 
word. "Cable in the 1990s, is it boom 
or bust? It's all up to us," he said. 
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Bill Riker presented a Special Recog-
nition Award to MetroVision's Vic Gares 
for a technical marketing videotape 
produced by the MSO. 

Ralph Haimowitz bestowea an award to representatives of the elevated Dairyland 
Chapter: Bill Kohrt (Region 6 director), John Battik, Gary Wesa, Neal McClain and 
Al Actkinson. 

SCTE's Ralph Haimowitz gave a plaque 
to the recently elevated Sierra Chapter, 
represented by Region 1 Director Pete 
Petrovich and member Steve Allen. 

After an introduction by Bill Riker 
(center), Texscan's Bert Henscheid 
donated a $2,500 check for the SCTE's 
Tuition Assistance Program, accepted 
by CT Publications Toni Barnett, 
Scholarship Committee chair. 

Awards Luncheon 

Fiber Optics 1990 Conference Committee members Pete Petrovich, Ron Hranac, 
Tom Elliot and Jim Chiddix received plaques for their work. (Not pictured: Mike 
Kaus, Dave Large and Bill Riker.) 

Ralph Haimowitz awarded a plaque to representatives of the elevated Wheat State 
Chapter: Wendell Woody (Region 5 director), Larry Braun and Dick Abraham, 
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Ralph Haimowitz gape a plaque to the newly elevated Pal-
metto Chapter, represented by Jim Farmer, Region 9 director. 

Bill Riker presented a mounted plaque 
to outgoing nationai President Jack 
Trowe r. 

Members of the elevated Big Sicy Chapter accepted an award from Ralph 
Haimowitz. Ted Chesley (Region 3 director), Marla DeShaw, Ken Young and Mike 
Mason. 

Dan Pike, Les Read, Ralph Haimowitz, Pete Petrovich and 
Gary Selwitz received plaques for coordinating SCT E tech-
nical seminars at state or regional shows. (Not pictured: 
Randy Pattison and Dave Large). 

Representatives of the elevated Great Plains Chapter re-
ceived an award from Ralph Haimowitz: Wendell Woody 
(Region 5 director), Jennifer Hays, Randy Parker and Herb 
Dougall ill. 

Representatives of the elevated Dakota Territories Chapter 
received a plaque from Ralph Ha;mowitz: Bill Kohrt (Region 
6 director), Tony Gauer, A.J. VandeKamp, Rick Reed, Oscar 
Beck and Dennis Hilfer. 
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Expo attendees packed the "Advances in signal security Dr. Chak Gupta of Comm/Scope analyzed the role of in-
techniques" workshop led by Post-Newsweek's Ted Hart- hibitors, humidity and absorbed anions in the "Advances 
son and S-A's Jim Farmer. in corrosion protection" workshop. 

Expo workshops 

John Wong of the FCC answered questions from concerned attendees during 
the "CLI ni/as" workshop. 

S-A's Jim Farmer described the latest 
bells and whistles of set-top converters 
as "Advances in signal security tech-
niques." 

Rikki Lee (editorial consult-
ant) and Bill Cologie (Penn-
sylvania Cable TV Associa-
tion) gave "Painless tech-
nical writing" tips. 
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Ron Wolfe of the ATC National Training Center analyzed options for the Lake City Larry Lehman of Cencom Ca ble 
Cablevision system in "Case studies in fiber optics." Associates presented one of the "Case 

studies in fiber optics." 

Wavetek's Steve Windle and ComSonics' Don Runzo fielded Barry Smith of Times Fiber discussed the problems of F con-
questions during the "Signal leakage equipment calibra- nector corrosion and the solutions of "Advances in corro-
tion" workshop. sion protection." 

Adelphia's Roger Keith answered questions on compliance 
with safety rules following the "OSHA's gonna get you if you 
don't watch out" workshop. 

"CLI ninjas" John Wong (FCC)and Brian James (CableLabs) 
reminded workshop attendees of the July 1 deadline; mutant 
turtle Leonardo (center) provided moral support. 
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ATC's Steve Johnson responded to questions on testing with The OSHA compliance workshop drew consistent crowds 
a spectrum analyzer after the "Video and audio measure- who came to learn from SCTE's Ralph Haimowitz, Adelphia's 
ments" workshop. Roger Keith and Warner's Alan Babcock. 

Mark Connor (Siecor) outlined equip-
ment used in "Fiber-optic testing." John Midkiff of Siecor and Jim Aberson of AT&T Bell Labs made all the right con-

nections during "Fiber-optic splicing." 

The "Video and audio measurements" workshop, with CT Publica-
tions' Ron Hranac and ATC's Steve Johnson, gave students a chance 
to work with actual test equipment. 
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WHY CLONE AROUND. 
CHECK WHAT YOU GET FROM 
HUGHES FOR THE SAME PRICE. 

HUGHES The Clone 
Widest range of equipment and prices 

Free proposals and applications engineering 

Comprehensive hands-on training seminars 

Maintenance manuals and schematics 

Field upgradable equipment 

Spare parts availability 

Full systems warranty 

24-hour service hotline 

V 

V 

Customer serviceable equipment 

Field service and sales personnel throughout US 

Widest range of applications and performance 

World leader in CATV systems for 24 years 

Complete 3-hub system for $95,000 

V 

For about $95,000 you can buy a complete 3-hub 

microwave system from Hughes Aircraft Company... 

or you can buy a substitute without all the extras 

listed above. 

With Hughes, you get to choose exactly the 

right system for your particular needs and 

budgets. And, when you select Hughes, 

the world leader in AML systems for over 

20 years, you know you'll always have a 

source you can depend on. 

So, if you'd like to get more than just a 

low price, call Hughes Aircraft Company, 

Microwave Communications Products: 

(800) 227-7359, ext. 6233. In California, 

call (213) 517-6233. In Canada, call 

COMLINK Systems Inc., Oshawa, 

Ontario, (416) 436-8888. 
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Exhibit floor, etc. 

Connie Buffalo of Jones Intercable's Business Learning Group demonstrated the 
newest interactive video training modules. 

Expo 90 smashed previous attendance 
and exhibitor numbers. 

An active amplifier cascade room allowed vendors the opportunity to demonstrate 
their latest test equipment. 

Tim Dugan of Times Fiber demon-
strated the low loss characteristics of 
the company's 1 GHz cable. 

Hundreds waited eagerly for exhibit doors to open, unveiling 
the latest as well as time-tested products from over 170 
vendors. 

The National Cabte Television Center and Museum show-
cased the early history of CATV technology with an assort-
ment of gear from previous years. 
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ANNOUNCING: 
THE STANDBY POWER SYSTEM 

FOR THE 1990's 
With the XP Series from Alpha Technologies, 

standby power has entered a new decade. All the industry-leading 
advantages of single-ferro design are retained. But the 

XP Series is the most modular, flexible and upgradeable standby 
system ever introduced, making it the standby system 

for the 1990's ... and beyond. 

• 
PM ,'EMM/V.CE 

TEST IN PROGRESS • 

CHECK BATTERIES 

CHECK INVERTER 

3767 Alpha Way 
Bellingham, WA 98226 
TELEPHONE: 
206-647-2360 
FAX: 206-671-4936 

CHARGER STATUS 
FLOAT 

EOUALICE 

RECHARGE 

SYSTEM STATUS 

• 

OUTPUT 
CURRENT 
!AMPS/ 

20 

18 

16 

14 

12 

ALPHA TECHNOLOGIES 

XP SERIES 

5700 Sidley St. 
Burnaby, B.C. V5J 5E5 
TELEPHONE: 
604-430-1476 
FAX: 604-430-8908 
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Let the Wavetek 1882A sweep you in 

ONE of the most 
difficult aspects of 
making capital pur-
chases for the cable 
industry is finding 
equipment that has 
an immediate as well 
as long-term pay-
back. The Wavetek 
1882A Sweep 
Analyzer offers the 
remarkable versatil-
ity and capacity to let 
you provide better 
subscriber service 
now and in the 
future — even if the 
conventional system 
technology changes. 

1000 MHz to grow on. A clear path home. 
Today's complex systems 
contain many long amplifier 
cascades which can create 
signature build-up that dis-
torts reception. In the eyes of 
your subscribers, that's not 
what they're paying for. 

Storing and comparing 
successive amplifer response 
in the 1882A memory wiil 
allow you to detect the small 
changes that add up to major 
problems. Today, signature 
build-up can be a thing of 
the past. 

No interference 
Why tolerate extraneous sig-
nals that simply load your 
system or interfere with rev-
enue generating signals? 
That's precisely why you 
sweep, to make sure that 
your system properly passes 
each active channel. 
The Wavetek 1882A uti-

lizes the multitude of signals 
already on your system to 
test the frequency response. 
So you're not adding extra 
carriers that can interfere 
with picture quality, set top 
converter operation, or 
VCR usage. 

The growth of cable very likely means increased frequency 
response requirements —600, 800 even 1000 MHz. Why buy 
a sweep system that can't accommodate these increased 
frequency ranges? 

See the light. 
Fiber optic cable is already 
being used to shorten ampli-
fier cascade lengths. 
The 1882A lets you sweep 

the amplifier cascades from 
the fiber node by simply stor-
ing your reference at the fiber 
node and sweeping the rest 
of the system as you nor-
mally would, without an 
elaborate field transmitter. 
You could also test 

parameters most affected by 
laser nonlinearity— cross-
mod, and second and third 
order distortion. 

Elegant but easy. 
The Wavetek 1882A does so 
much, but so easily. Most 
modes of operation are 
entered by pressing one, two 
or three keys. If you make a 
mistake, it lets you back up, 
asks you a question, or lists 
your options. 

It takes only a few minutes 
to store your HEADEND, 



to the future. Without interference. 
FIRST AMP, or FIBER NODE 
reference — a fraction of the 
time other instruments 
require. 
Then simply connect to 

your test point, press "3", 
"1", FUNCTION, and you are 
sweeping. 

Because the 1882A is so 
easy to learn and use, your 
sweep techs will be more 
efficient and effective. 

Fill in the blanks. 
Before the Headend is turned 
on or when your frequency 
spectrum is not fully utilized, 
you still want to sweep your 
system. A special "blanking 
filter" available for Wavetek 
sweep generators will allow 
you to sweep unused spec-
trum and used spectrum at 
the same time. 

Since you're generating a 
sweep signal only in the 
spectrum with no video or 
sound carriers, there is no 
chance of interference. You 
also sweep at sound carrier 
level so system loading is 
negligible. 

Find the faults. 
When you use a sweep gen-
erator with your 1882A, you 
can set up one of the channel 
plans for a small span and 
100 KHz resolution. This will 
allow you to see standing 
waves reflected from almost 
any point in the span. No 
other non-interfering sweep 
system provides you with this 
type of resolution for fault 
finding. 

— 11111111111111111111— 
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Bring back 
the hard facts. 
Sometimes you want to 
record a site problem for 
later analysis. With the 1882A 
you can store the sweep or 
analyzer results in memory, 
or print a hard copy with the 
P-1 printer option. 

When you reach the 
end of the line. 
Before your move on to 
the next trunk or line, make 
those end of the line mea-
surements that ensure a 
quality picture for your 
subscribers. 
The 1882A can measure 

C/N, second and third order 
distortion, X-mod and HUM 
— as easily as using the 
sweep. Just a few simple 
keystrokes, and you've fin-
ished a job well done. 

Get the picture? 
The 1882A will improve your 
profit picture by easily and 
effectively helping you deliver 
the best picture quality to 
your subscribers. No other 
instrument will work so hard 
to keep your system perform-
ing within its design parame-
ters, now and well into the 
future. 
And for all it does, the 

1882A is the lowest priced 
complete system sweep 
available. 
The Wavetek I882A may 

be the single most important 
capital equipment invest-
ment you make. 
For a demo, call Wavetek at 

1-800-622-5515 
or your local Wavetek 
representative. 
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Nightlife and more 

SCTE Membership Booth hucksters Rex Porter, Bill Kohrt and Pete Petrovich 
enticed attendees to take home an official expo T-shirt or other Society 
merchandise. 

Channel Master and Viacom Nashville 
installed a microwave link to provide 
local signals to the exhibit area. 

Visitors and NCTA Engineering Committee members heard 
updates of recent technical issues from Wendell Bailey and 
Walt Ciciora. 

Region 9 Director Jim Farmer discussed SCTE concerns 
during a meeting of the Society's board of directors. 

Country/western lovers and greenhorns alike boarded buses en route 
to Opryland for Friday's Expo Evening. 
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Hungry folks feasted on cocktails and down-home victuals at the Opryland Hotel 
during Expo Evening. 

About 150 candidates took BCT/E and Installer Certification 
Program exams Sunday morning. 

The SCTE Band's Howard Whitman and Cosmo Benin° prac-
ticed harmonies before their gig at the Opryland Hotel. 

Jerrold Communications' Skip Litz 
welcomed attendees to Expo Evening. 

The S-A party capped off Expo '90 with 
succulent food and superb live enter- BCT/E and Installer Certification examinees stood in line to pick up their tests. 

tainment. 
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ATV status 
(Continued from page 16) 

an impossible constraint while fully delivering twice NTSC 
horizontal and vertical resolution. Alternately, it can simulcast 
on a completely separate RF channel a newly designed, non-
compatible HDTV signal. 

It is this simulcast solution that has been selected for stan-
dardization by the FCC, because it promises to deliver the 
highest quality of service to American homes. Simulcast trans-
mission systems are being worked on by five proponents. Of the 
remaining two proposals, one is an EDTV and the other an IDTV 
system. The commission has indicated it will not consider setting 
a standard for EDTV (if at all) until it has selected a simulcast 
HDTV standard. IDTV, as defined, needs no FCC action, only 
marketplace introduction, since there is no apparent change in 
the emitted NTSC signal. 

The simulcast approach 
Given the FCC's preference for the simulcast approach, let's 

review it in some detail. Under this approach, HDTV program 
services would have to be transmitted simultaneously with their 
sister NTSC services, so that existing NTSC receivers are not 
made useless. The commission has ruled that the spectrum for 
these new channels will be found within the existing VHF and 
UHF bands. The obvious implication for broadcasters is that 
each TV station would need to be allocated an additional channel 
for a simulcast HDTV service. Some preliminary spectrum 
assignment scenarios indicate a serious possibility to achieve 
this for most broadcasters. Cable operators may someday need 

to literally double their capacity for at least their broadcast 
channels—and perhaps all their channels. 

In the long term, as simulcasting takes over, NTSC channels 
can be discontinued and the spectrum recovered for other uses. 
But there will certainly be a period of many years where cable 
systems will need the channel capacity to carry all the desired 
NTSC services as well as the new ATV simulcast services. Since 
the FCC's interests and power lie primarily in regulating broad-
casters and in allocating the over-the-air spectrum, the broad-
casters' concerns are dominating the development of ATV 
systems. 
Fundamental to the success of any simulcast HDTV will be 

its ability to sucessfully propagate its signal without interfering 
with existing NTSC stations on the same channel in a nearby 
market; that is, "co-channel interference." Or, if in the UHF band, 
the HDTV signal should not cause UHF tuner distortions and 
impairments that have classically prevented assignment of a 
wide range of UHF channels above and below any existing UHF 
stations (the so-called "UHF taboos"). 
The approach being taken in some of the simulcast systems 

to solve these problems involves spreading the channels' trans-
mission energy uniformly across the 6 MHz channel, thereby 
limiting peaks of power at particular frequencies or at particular 
points in time. Imagine an NTSC channel in which the sync 
pulses have been suppressed or encoded in some way, and you 
have the basic idea. With no sync pulses to visibly interfere with 
another over-the-air station—or to load a cable system's cas-
cades of amplifiers and build peaks of cross-modulation and 
intermodulation distortion—spectrum can probably be found for 
broadcasters. Another benefit is ATV signals may load a cable 
system less than an NTSC signal does currently. 

Communication 
Visibility 

Information 
Knowledge 

Reprints work for you. 
For more information on 

this effective marketing tool, 
call Marla Sullivan at: 

(303) 355-2101 

JONES 
INTERNATIONAL' 

- LTD. 

INNOVATION. IMAGINATION. IMPACT. 
Jones International. Ltd delivers them all 

in three industry-leading products. 

MIND EXTENSION .- UNIVERSITY 
A full spectrum of college credit and 

continuing education courses through affiliated colleges 
and universities across the United States. 

Mind Extension University presents a cable industry first— 
the Master of Business Administration (MBA) degree 

through Colorado State University. 

GALACTIC RADIO, INC. 
High quality. cable-delivered FM stereo radio that features the best 

in radio programming. New Age. jazz. country. 
classical, adult contemporary. sports. talk, news—Galactic Radio 

offers a choice for every taste, 24 hours a das. 

BUSINESS LEARNING GROUP 
Presenting interactive video training programs developed 

specifically for the cable industry. From in-depth 
engineering training to development of a sales culture, these 

programs provide the training of the future—today. 

JONES INTERNATIONAL, LTD. 
Expanding the horizons of cable performance. e 

• 
• 
• 
• 
• 
• 

For more information, call us at 

1-800-525-7002. 
Reader Service Number 27. 
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Some people think there's a lot of BULL in this industry 
about Standby Power Supplies! 

Control Technology offers a THREE YEAR WARRANTY 
plus a promotional MONEY BACK GUARANTEE on units 
purchased in 1990. 

PWM REGULATION in standby mode and CYCLE 
CHARGING are both features patented by Control 
Technology. Both are standard on the 2 battery 
Citation II and the new 3 battery, 16 amp Citation Ill. 

What this means: 
-15% more standby time than ferroresonant 
designs, typical 
- Longer battery life, no chance to overcharge 
batteries 
- Automatic self test; no need to climb the pole 
- High Speed Overcurrent Shutdown, short-circuit proof 
- All Aluminum with Alodine Plating and Epoxy Paint 
- Modular construction 

This Ain't No Bull 
Three Year Warranty, Money Back Guarantee 

So take your choice, the Citation II or the Citation Ill. 
The finest units ever offered to the Cable Industry 
AND THAT AIN'T NO BULL! 

Call toll free for details....1-800-527-1263 

or Control Technology, Inc. 1881 State Street 
Garland, Texas 75042 

The PREVIOUSLY Quiet Company 

Reader Service Number 28. 



Simulcast ATV, therefore—if designed wisely—has the poten-
tial to relieve a possibly frightening requirement for additional 
channel capacity. It can do this by lowering its impact on system 
distortion specs and allowing carriage of ATV signals with little 
penalty and perhaps even an improvement over NTSC. 

Cable's challenges to ATV 
Beyond these transmission parameters, the architecture of 

the cable business will impose additional requirements on ATV 
systems. Consider the following challenges: We will need a 
seamless interface to consumer equipment to avoid the diffi-
culties we now put our customers through. There is time to plan 
this properly, if the cable industry makes its voice heard. 
The subscription pay TV business and the pay-per-view pros-

pects of ATV are staggering but only if we make sure the adopted 
system can be scrambled securely and descrambled in an 
addressable fashion. The scrambling, of course, must be under 
the control of the individual cable operator who markets to a 
customer base, and not merely under the control of the national 
programming provider. These may seem obvious requirements, 
but some ATV proponents may not be fully aware of our in-
dustry's needs. 
Ghost cancelling is highly likely to be a standard feature of 

any ATV system, since broadcast's multipath problems and 
cable's microreflections are potentially ruinous to high resolu-
tion pictures. Whatever the ghost cancelling scheme, it needs 
to work as well over cable as it does on broadcast. 

Cable, of course, has unique requirements for data transmis-
sion to subscribers' homes, and the ATV systems need to take 
our present and future needs into account. 

Finally—ideally—the broadcast ATV system should be struc-
tured to allow cable operators to augment the normal 6 MHz 
channel with some additional spectrum to provide a higher per-
formance level (primarily), better picture resolution and better 
motion rendition. We may need this capability to compete with 
home video, DBS and possibly telco transmission of very high 
quality HDTV. 
Beyond these basic capabilities, any ATV system will need 

to meet cable's economics for production, its satellite inter-
connection practices, its headend design considerations and 
ideally be able to survive its customary distribution practices 
(including FM supertrunking, AML systems, fiber links, long 
cascades of trunk amplifiers and the usual complement of feeder 
actives and passives). Finally, there needs to be subscriber 
equipment that is reliable and cost-effective. 

Meeting cable's requirements 
How can we as an industry make sure the ATV system adopted 

meets these requirements? The answer is twofold. First, on 
behalf of the industry, CableLabs will be conducting a series 
of tests on each of the proposed ATV transmission systems. 
Under a $2.5 million contract with the broadcasters' Advanced 
Television Test Center (ATTC) in Alexandria, Va., we will conduct 
cable transmission simulations with a test bed of our own design, 
operated by CableLabs personnel and according to test pro-
cedures developed by CableLabs and approved by the FCC ATV 
Advisory Committee. 

CableLabs' tests will cover the following impairments: carrier-
to-noise requirements, intermodulation distortion, effect of micro-
reflections, incidental carrier phase modulation, discrete fre-
quency interference, hum and low frequency noise, and the 
effect of high level sweep. Understanding how these tests will 
be conducted first requires an overview of the entire set of North 
American tests. 

Overall, the ATV testing will take place in a total of three 
venues: 1) at the U.S. broadcasters' laboratory—ATTC—where 
basic (unimpaired) picture quality will be tested along with simu-
lated over-the-air impairments and interferences; 2) at the 
CableLabs facility, where each ATV system will be tested under 
various conditions of cable transmission impairment; and 3) at 
the facilities of the Advanced Broadcast Systems (ABS) Test 
Centre in Ottawa. This subjective test operation will be operated 
by the Communications Research Center (CRC) of the Canadian 
Department of Communications. A consortium of Canadian 
interests is sponsoring CRC's conduct of the subjective assess-
ments of quality and transmission performance. 
The ATTC will perform the basic picture quality tests in which 

both broadcasters and cable operators have a vital interest. 
These are evaluations of the picture quality that each ATV system 
is ultimately capable of—assuming no impairment of or inter-
ference to the RF transmission channel. Test signals and pic-
tures will be encoded by the ATV system's encoder, which in 
most cases involves some bandwidth reduction processing, then 
modulated to RF and finally demodulated by the proponent-
supplied demodulator and decoded for display on a high defini-
tion video monitor. 

Quality attributes to be evaluated include luminance and color 
resolution (both static and dynamic, and along three directional 
axes), color gamut and rendition, motion rendition, and dynamic 
range. Also to be evaluated will be performance with filmed pro-
gram material and with electronic graphics material, each of 
which presents its own technical characteristics and potential 
problems. 
The proponent systems' basic picture quality will vary depend-

ing upon the wisdom of the designers' choices of basic scan-
ning format and bandwidth reduction/restoration techniques. 

Transmission impairment and interference tests 
Certainly as important as a system's basic picture quality is 

its performance in the face of transmission impairments and 
interferences. As previously indicated, benign interference per-
formance will be of pivotal importance to the selection of an ATV 
system that is practical in today's crowded over-the-air spectrum. 
Broadcasters will test transmission performance in the face of 
various impairments, including random noise, impulse noise, 
multipath effects and airplane flutter. 

Broadcast interferences to be tested include co-channel and 
adjacent channel, UHF taboo channel, and discrete frequency. 
Interference testing will be conducted in three directions—ATV 
channel interference into existing NTSC signals, NTSC inter-
ference into ATV signals and ATV into ATV interference. 
CableLabs will conduct tests of at least eight typical trans-

mission impairments common to CATV distribution systems. The 
following is an outline of these impairment tests: 

Carrier-to-noise requirements: Depending upon the signal 
processing performed in the ATV system's encoder and the sub-
sequent modulation techniques employed, there may be widely 
varying subjective results on picture quality as a result of noise 
introduced by trunk, feeder and line extender amplifiers in a 
cable plant. The CableLabs ATV test bed will couple a broad-
band noise source to the ATV RF signal. A panel of experts will 
determine the threshold at which this noise is perceptible in the 
ATV picture and will select various amounts of noise, from 
threshold to "very annoying" levels, for recording and later sub-
jective assessment by lay viewers. 

intermodulation distortion: Non-linearities in active CATV 

(Continued on page 80) 
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Let's face it. Most distributors claim to stock everything you could ever 
need in CATV equipment. 

We don't. 

What we do stock is the most complete line of headend equipment in 
the industry. Satellite receivers. Modulators. Processors. The entire 

range of truly essential headend equipment you need to stay in busi-
ness or get started. Including the most-trusted names in the industry. 

Blonder-Tongue. Sony. R. L. Drake. General Instruments. Cadco. Names that 
have earned your respect with years of reliable, top-quality performance. 

Better yet, we deliver. Fast. Whether you need another receiver or a 
complete headend. 

And you can depend on us for the best support and service in the industry. 

Period. 

After all, it's not what we call ourselves that makes us THE Headend Headquarters. 
It's what we deliver. 

Midwest Communications. The largest distributor of video equipment in America. 
And your Source for headend equipment ana om lete video systems. 

/KIM= 

Reader Service Number 29. 

Communications Corp. 
One Spelt Drive 

Edgewood, KY 41017 
800-543-1584 

(In Ky 606-331-8990) 
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August 1990 

SCTE's new officers are: Les Read, treasurer; Richard Covell, 
Western vice president; Wendell Woody, president; Vic Gates, 
Eastern vice president; and Jim Farmer, secretary. 

Board of Directors Elects 
Officers for 1990-1991 Term 

The SCTE Board of Directors 
elected the Society's officers for the 
corning year at its meeting held June 
20 in conjunction with Cable-Tec 
Expo '90 at the Stouffer Nashville 
Hotel in Nashville, Tenn. 

The Society's officers for the 
1990-1991 term are: 

President: Wendell Woody 
Eastern Vice President: 

Vic Gates 
Western Vice President: 

Richard Covell 

Secretary: Jim Farmer 
Treasurer: Les Read 
This year's Executive Committee 

consists of Woody, Gates, Covell, 
Farmer, Immediate Past President 
Jack Trower and Bill Kohrt. 

The current SCTE Board of 
Directors consists of: 

Region 1 Director Pete Petrovich, 
Petrovich and Associates, serving 
California and Nevada; Region 2 
Director Ron Hranac, CT Publica-
tions Corp., serving Arizona, 
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Colorado, New Mexico, Utah and 
Wyoming; Region 3 Director Ted 
Chesley, CDA Cablevision Inc., serv-
ing Alaska, Idaho, Montana, Oregon 
and Washington; Region 4 Director 
Leslie Read, Sammons Communica-
tions, serving Oklahoma and Texas; 
Region 5 Director Wendell Woody, 
Anixter Cable TV, serving Illinois, 
Iowa, Kansas, Missouri and Nebraska; 
Region 6 Director Bill Kohrt, Kohrt 
Communications, serving Minnesota, 
North Dakota, South Dakota and 
Wisconsin; Region 7 Director Vic 
Gates, Metrovision, serving Indiana, 
Michigan and Ohio; Region 8 
Director Jack Trower, WEHCO Video 
Inc., serving Alabama, Arkansas, 
Louisiana, Mississippi and Tennes-
see; Region 9 Director Jim Farmer, 
Scientific-Atlanta, serving Florida, 
Georgia and South Carolina; Region 
10 Director Michael Smith, Adelphia 

Cable Communications, serving 
Kentucky, North Carolina, Virginia 
and West Virginia; Region 11 
Director Pete Luscombe, TKR Cable 
Co., serving Delaware, Maryland, 
New Jersey and Pennsylvania; and 
Region 12 Director Walt Ciciora, 
ATC, serving Connecticut, Maine, 
Massachusetts, New Hampshire, New 
York, Rhode Island and Vermont. 

At-large directors include Richard 
Covell, Jerrold Communications; 
Tom Elliot, CableLabs; and Robert 
Luff, Jones Intercable. 

"1990 is the year for great SCTE 
expansion again," Woody said, "along 
with greater achievements in training 
and education. Never before has our 
industry focused so much attention on 
education, and never before has the 
Society's role in technical training 
been more critical." 

The board of directors addresses members' concerns at 
'90 Annual Membership Meeting held June 21 at the 
Convention Center. 

Cable-Tee Expo 90 Draws 
Record Attendance, High Praise 

About 1,600 attendees and 1,400 
exhibitor personnel gathered at the 
Nashville Convention Center in 
Nashville, Tenn., from June 21 to 24 
for the Society of Cable Television 

the Expo 
Nashville 

Engineers' Cable-Tec Expo '90, the 
most well-attended and widely 
acclaimed SCTE expo to date. 

The expo began with the Annual 
Engineering Conference, which was 
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SCTE President Wendell Woody (right) participates in the 
"Fiber-Optic Splicing Workshop" conducted in the expo exhibit 
hall. 

held June 21 and consisted of a full 
day of technical and management 
papers and panel discussions that were 
presented to a capacity crowd by many 
of the industry's engineering leaders. 
Many important topics currently 
facing our industry were discussed, 
including cable links from the tap to 
the TV set, field supervision tech-
niques and cable in the 1990s. The 
conference opened with a presentation 
by motivational speaker Donald Frost 
of C-4 Productions. 

Participants in the panel discus-
sions included: Richard Amell, Metro-
vision; Alan Babcock, Warner Cable 
Communications; Wendell Bailey, 
NCTA; Jim Chiddix, ATC; Walt 
Ciciora, Ph.D., ATC; Dana Eggert, 
Performance Plus; Tom Elliot, Cable-
Labs; Tom Gillette, CableLabs; 
Kathy Keating, ATC; Gary Kim, 
Multichannel News; Paul Maxwell, 
Transmedia Partners; Larry Nelson, 
Comm/Scope; and Craig Tanner, 
CableLabs. 

The Annual SCTE Awards Lunch-
eon also was held June 21 and featur-
ed keynote speaker Dr. Richard Green, 
president and chief operating officer of 
CableLabs. 

Following the conclusion of the 
Engineering Conference, the Society 
held its Annual Membership Meeting 
utilizing a new format that allowed 
SCTE members to pose questions and 
concerns directly to the national 
organization's board of directors. 

Cable-Tec Expo '90 officially 
began on Friday, June 22 with the 
opening of 10 educational workshops 
that were presented to enthusiastic 
response from expo attendees. 

The workshops included: "Ad-
vances in Corrosion Protection" with 
Dr. Chak Gupta, Comm/Scope and 
Barry Smith, Times Fiber Communi-
cations; "Advances in Signal Security 
Techniques" with Jim Farmer, 
Scientific-Atlanta and Ted Hartson, 
Post-Newsweek Cable; "CLI Ninjas" 
with Brian James, CableLabs and 
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"CLI Ninfas" John Wong of the FCC and Brian James of 
CableLabs are aided by Donatello the Turtle as they wage war 
with signal leakage during their popular technical workshop. 

John Wong, FCC; "Case Studies in 
Fiber Optics" with Larry Lehman, 
Cencom Cable Associates and Ron 
Wolfe, ATC; "Fiber-Optic Splicing" 
with Jim Aberson, AT&T Bell Labs, 
Tim Gropp, AT&T and John Midkiff, 
Siecor; "Fiber-Optic Testing" with 
Mark Connor, Siecor and Louis 
Williamson, ATC; "OSHA's Gonna 
Get You If You Don't Watch Out" 
with Alan Babcock, Warner Cable 
Communications, Ralph Haimowitz, 
SCTE and Roger Keith, Adelphia 
Cable Communications; "Painless 
Technical Writing" with Bill Cologie, 
Pennsylvania Cable Television 
Association and Rikki Lee, CT 
Publications; "Signal Leakage Equip-
ment Calibration" with Don Runzo of 
ComSonics and Steve Windle of 
Wavetek RF Products and "Video and 
Audio Measurements" with Ron 
Hranac of CT Publications Corp. and 
Steve Johnson of ATC. 

Over 170 industry companies were 
on hand to exhibit at the Expo's sold-
out exhibit floor, which opened 
Friday, June 22 at the Convention 
Center. 

An exhibitor training center was 
set up near the exhibit hall allowing 
companies that exhibited at the show 
to offer formal presentations of their 
products and related technologies. 
Among the exhibitors that took part 

in such presentations were AML 
Specialities Inc., Hewlett-Packard 
Co., Midwest CATV, Multilink Inc., 
Optical Networks International, Poly-
chem Electronics, Tektronix Inc., 
Times Fiber Communications and 
Triple Crown Electronics Inc. 

Friday's Expo Evening, sponsored 
by Jerrold Communications, saw 
more than 1,500 attendees converging 
to enjoy a sumptuous buffet at the 
famed Opryland Hotel, followed by a 
country music show at the legendary 
Grand Ole Opry. 

Saturday, June 23 marked the con-
clusion of both the workshops and the 
exhibit floor, but Expo '90 was not 
yet over. Attendees enjoyed tours of 
the studio facilities of cable channel 
The Nashville Network on the follow-
ing day, Sunday, June 24. 

Additionally, 150 attendees partici-
pated in the BCT/E and Installer Cert-
ification Programs testing session 
also held June 24. Most participants 
took tests in at least two categories, 
with some taking on three or more 
during the 3 1/2-hour session. 

Overall, the expo was a resound-
ing success that generated very posi-
tive response and a great deal of 
enthusiasm among both attendees and 
exhibitors for future Cable-Tee Expo 
events. 
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Awards Presented at Expo '90 
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SCTE Executive Vice President Bill Riker presents Eastern Vice 
President and Region 7 Director Vic Gates of Metrovision with a 
Special Recognition Award honoring Metrovision's production of 
a technical marketing training videotape for the Society. 

Hal Krisbergh of Jerrold Communications receives the 1990 
President's Award from outgoing SCTE President Jack Trower. 
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Awards Presented at Expo 90 
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SCTE Western Vice President and At-Large Director Richard 
Covell receives the 1990 SCTE Member of the Year Award from 
1989 award recipient Paul Beeman. 

SCTE President Wendell Woody receives the presidential gavel, 
signifying the beginning of his term, from outgoing President 
Jack Trower. 
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Winners of Classic Cable 
Equipment Competition Announced 

The winners of the "Classic Cable 
Equipment Competition," held at 
Cable-Tec Expo '90 in Nashville, 
Tenn., have been announced. 

Co-sponsored by the National 
Cable Television Center and Museum 
(NCTCM) and SCTE, this contest 
invited expo attendees to bring with 
them what they considered to be a 
classic piece of cable TV equipment. 

Over 50 submissions were dis-
played at the NCTCM booth at the 
expo exhibit hall. They were judged 
for uniqueness and historical signifi-
cance by a panel of experts that in-
cluded NCTCM Director Marlowe 
Froke and SCTE Executive Vice 
President Bill Riker. 

The first prize went to Jeff 
Antonuk, chief technician with Mid-
west Video Electronics of Rhine-
lander, Wis. His winning entry, an 
early 1950s tube-type bridger ampli-
fier, earned him a camcorder (valued at 
more than $1,000) donated by Zenith 

Electronics. 
SCTE Region 10 Director Michael 

Smith, a regional engineer for 
Adelphia Cable Communications in 
Staunton, Va., won the second prize 
of $300 for a 1950s vectorscope that 
was manufactured by Wickes En-
gineering of Camden, NJ. 

An honorable mention was 
awarded to George Gilkison of Santa 
Cruz, Calif. He displayed a cable TV 
amplifier that was built inside a coffee 
can. 

The winning equipment is current-
ly being considered for acceptance into 
the NCTCM collection as display 
pieces in the SCTE room at the 
NCTCM building. 

Due to the success of the contest, 
SCTE and the NCTCM are planning 
to make the "Classic Cable 
Equipment Competition" an annual 
event, with the next one to be held at 
Cable-Tec Expo 1991. 

SCTE Calendar 

The "SCTE Calendar" is an Interval feature incorporating Satellite 
Tele-Seminar Program listings(*), news of upcoming national events and 
announcements of upcoming local SCTE chapter and meeting group 
seminars. 

Dates for 1990 
Aug. 1 New York City Meeting Group--Information to be supplied. 

Contact: Andy Skop, (201) 722-1935. 

Aug. 8 Rocky Mountain Chapter--Location to be announced. Topics: 
"Antennas" and "Electrical and Other Interference." Contact: Rilcki Lee, 
(303) 321-7551. 

Aug. 10 Chesapeake Chapter--Columbia Holiday Inn, Jessup, Md. 
Topic: "Installer Certification Program," intensive eight-hour seminar 
to include administration of Installer Program Examinations. Speaker: 
Ralph Haimowitz of SCTE. Contact: Keith Hennek, (301) 731-5560. 

PAGE 7 



Aug. 10 Rocky Mountain Chapter--Radisson Hotel South, Englewood, 
Colo. Contact: Rikki Lee, (303) 321-7551. BCT/E examinations to be 
administered. 

Aug. 13 Greater Chicago Chapter--Location to be supplied. BCT/E 
testing to be administered. Contact: John Grothendick, (312) 438-
4200. 

Aug. 13-14 Palmetto and Piedmont chapters--Kinston Plantation, 
Myrtle Beach, S.C. Topic: "New Technology for the '90s." BCT/E 
and Installer Certification testing to be administered. Contact: Rick 
Barnett, (803) 747-1403; and Rick Hollowell, (919) 968-4661. 

Aug. 14 Florida Chapter--Information to be supplied. Contact: Rick 
Scheller, (305) 753-0100. 

Aug. 14 Greater Chicago Chapter--Embassy Suites Hotel, Palatine, Ill. 
Topic: "BCT/E Category II Tutorial - Video and Audio Signals and 
Systems" with Ron Hranac of CT Publications Corp. Contact: John 
Grothendick, (312) 438-4200. 

Aug. 14-15 Ohio Valley Chapter--August 14: Cleveland. August 15: 
Cincinati. Topic to be supplied. Contact: Jon Ludi, (513) 435-2092. 

Aug. 15 Delaware Valley Chapter—Information to be supplied. Contact: 
Diana Riley, (717) 263-8258. 

Aug. 15 Great Plains Chapter--Location to be announced. BCT/E 
testing to be administered. Contact: Jennifer Hays, (402) 333-6484. 

Aug. 15 Penn/Ohio Meeting Group--Location to be announced. Topic: 
"NCTA Adopted Technical Standards." Contact: Bernie Czarnecki, 
(814) 838-1466. 

Aug. 16 Southeast Texas Meeting Group--Warner Cable, Houston. 
Topic to be supplied. Contact: Tom Rowan, (713) 580-7360. 

Aug. 23 Dixie Chapter--Information to be supplied. Contact: Rickey 
Luke, (205) 277-4455. 

Aug. 28 Chaparral Chapter--To be held in Santa Fe, N.M. Topic: 
"BCT/E Category VII Tutorial - Engineering Management and Profes-
sionalism." Contact: Brian Throop, (505) 761-6200. 

*Aug. 28 Satellite Tele-Seminar Program, "Cable Vs. The Telcos (Part 
One)" with Gary Kim of Multichannel News, Steve Wilkerson of the 
Florida Cable Television Association, Gary Moore of Southern Energy 
Consultants and Mark Balines of Southern Bell. Videotaped at Cable-
Tec Expo 89 in Orlando, Fla. 
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Aug. 29 New Jersey Chapter--Holiday Inn, Wayne, N.J. Topics: 
"BCT/E Category VII Review - Engineering Management and Profes-
sionalism" and "Financial Statements and the Technical Manager." 
Contact: Jim Miller, (201) 446-3612. 

Aug. 30-31 Great Plains Chapter--To be held in conjunction with the 
NCCA Show in Omaha, Neb. Topic: "Terminal Devices and Signal 
Security." BCT/E testing to be administered. Contact: Jennifer Hays, 
(402) 333-6484. 

Sept. 10-11 Dakota Territories Chapter--Golden Hills Resort, Lead, 
S.D. To be held in conjunction with the South Dakota Cable TV 
Association Show. Topics: "HDTV" and "Installer Certification 
Training." Contact: A.J. VandeKamp, (605) 339-3339. 

Sept. 11 Central Illinois Chapter--Sheraton Normal Hotel, Normal, Ill. 
Topic: "Vehicle Maintenance." Contact: Ralph Duff, (217) 42A-8478. 

Sept. 13 Chesapeake Chapter--Holiday Inn, Columbia, Md. Installer 
Certification exams to be administered. Contact: Keith Hennek, (301) 
731-5560. 

Sept. 13 North Country Chapter--Sheraton Midway, St. Paul, Minn. 
Topics: "BCT/E Category V - Data Networking and Architecture." 
Contact: Rich Henkemeyer, (612) 522-5200. 

Sept. 13 Big Country Meeting Group--Sweetwater, Texas. Information 
to be supplied. Contact: Albert Scarborough, (915) 698-3585. 

Sept. 16-17 Old Dominion Chapter--Holiday Inn, Richmond, Va. 
Topic to be announced. Contact: Margaret Davison-Harvey, (703) 248-
3400. 

Sept. 19 Appalachian Mid-Atlantic Chapter--Holiday Inn, Chambers-
burg, Pa. Topics: "Digital Fiber Optics" and "1 GHz Distribution" 
with Dave Jordan and Jim Parker of C-COR. Contact Richard Ginter, 
(814) 672-5393. 

Sept. 19 Greater Chicago Chapter--Location to be supplied. Topic: 
"BCT/E Category III - Transportation Systems." Contact: John 
Grothendick, (312) 438-4200. 

Sept. 19 Razorback Chapter--To be held in Little Rock, Ark. Topic to 
be supplied. Contact: Jim Dickerson, (501) 777-4684. 

Sept. 22 Rocky Mountain Chapter--Location to be announced. Topics: 
"Connectors and Cable" and "NEC Rules." Contact: Rilcki Lee, (303) 
321-7551. 
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Sept. 26 Great Lakes Chapter--Information to be supplied. Contact: 
Daniel Leith, (313) 549-8288. 

Sept. 26 Piedmont Chapter--Location to be supplied. Topic: "Safety, 
System Grounding and Bonding." Contact: Rick Hollowell, (919) 968-
4631. 

Sept. 27-29 Dixie Chapter--To be held in conjunction with 1990 
Alabama State Show. Contact: Rickey Luke, (205) 277-4455. 
Information to be supplied. 

*Sept. 25 Satellite Tele-Seminar Program, "Cable Vs. The Telcos 
(Part Two)." Plus "Local Origination Equipment and Its Use (Part 
One)" with Jay Dorman of MCPS Video Industries Inc. and Lenny 
Melamedas of UA Columbia Cablevision of New Jersey. Videotaped at 
Cable-Tec Expo '89 in Orlando. To air from 12-1 p.m. ET on 
Transponder 2 of Galaxy Ill. 

*Tele-Seminar Programs may be downlinked by any cable system and 
recorded for immediate and future employee training purposes. All Tele-
Seminar Programs will air from 12-1 p.m. ET on Transponder 2 of 
Galaxy 

Legislative Watch: 
Technical Standards 
By Stephen Ross, Esquire 
and Robert Primosch, Esquire 
Fletcher, Heald and Hildreth 

Stephen Ross was recently 
appointed Of Counsel to SCTE by 
the Society's board of directors. In 
this capacity, he will update the board 
on activities in Washington, D.C., 
relating to cable regulation. 

Legislative Watch is a new 
Interval feature offering reports 
from Ross on current legislative 
issues facing the cable industry. 

This year's avalanche of pending 
cable legislation on Capitol Hill has 
inspired considerable debate on "high 
profile" issues such as must-carry, 
program distribution, rate regulation 
and telco entry. Given the political 
weight of these issues, it is not sur-
prising that many Washington ob-
servers have paid relatively little at-
tention to the issue of technical stan-

dards. Nevertheless, the cable in-
dustry's technical community must re-
main vigilant, for in one form or 
another technical standards will be an 
integral part of the industry's 
regulatory future. 

The FCC initially adopted cable 
technical standards in 1972 pursuant 
to its landmark Cable Television 
Report and Order. Under those stan-
dards, the FCC required cable opera-
tors to meet minimum signal quality 
requirements for Class I (TV broad-
cast) channels, but did not impose 
such requirements for the video sig-
nals on Class II, III and IV channels. 
The FCC also permitted local fran-
chising authorities to impose more 
stringent technical standards for all 
classes of channels. In 1974, the FCC 
concluded that local technical stand-
ards had created an inconsistent and 
therefore unworkable regulatory 
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framework for the industry, and there-
after restricted franchising authorities 
from imposing technical standards 
more stringent than those imposed by 
the FCC. In effect, the FCC's action 
pre-empted all government regulation 
of Class II, III and IV channels. 

In 1985, the FCC concluded that 
the establishment of technical stan-
dards should be left to market forces. 
Accordingly, the FCC announced that 
it would no longer enforce any 
specific technical standards for cable 
system signal quality. In so doing, 
the FCC transformed its minimum 
performance standards for Class I 
channels into "voluntary guidelines." 
As before, local franchising author-
ities could not impose more restric-
tive requirements for Class I channels, 
and could not regulate Class II, III and 
IV channels at all. 

Pursuant to a court challenge from 
the City of New York, the U.S. 
Supreme Court upheld the FCC's 
1985 action as to Class I channels but 
ordered the FCC to reconsider its ac-
tion as to Class II, III and IV chan-
nels. At present, the FCC is conduct-
ing a rulemaking in which the FCC 
has proposed to extend its Class I 
"voluntary guidelines" to the video 
signals on the other classes of chan-
nels, and to pre-empt local authorities 
from imposing more stringent local 
standards. This rulemaking is current-
ly on the FCC's "back burner," and 
no action is expected for some time. 

Although the FCC has not acted 
on its technical standards rulemaking, 
two recent cable bills introduced in 
Capitol Hill provide for federally-
imposed technical standards. For ex-
ample, the draft of the bill recently 
passed by the Senate Commerce 
Committee requires that all "must-
carry" signals be viewable on all tele-
vision receivers connected to a cable 
system, but that a "must-carry" sta-
tion may be required to pay any costs 

associated with delivering a minimum 
signal strength to the headend (-45 
dBm for UHF signal and -49 dBm for 
VHF signals). The draft also requires 
the FCC to establish minimum tech-
nical standards and gives the FCC the 
power to enforce those standards. 
Most significantly, the draft also pro-
vides that once the FCC establishes 
its technical standards, local franchis-
ing authorities may not establish or 
enforce their own technical standards. 

Similarly, the bill recently circu-
lated in the House by Rep. Markey re-
quires the FCC to establish minimum 
technical standards. By contrast, how-
ever, the Markey bill specifically per-
mits local franchising authorities to 
condition the awarding of a franchise 
or franchise renewal upon the cable 
operator's acceptance of more restric-
tive local technical standards. Ob-
viously, this is not a happy scenario 
for the cable industry. 

In sum, although the Senate Com-
mittee bill has been receiving most of 
the press lately, the cable industry's 
technical community should not ig-
nore the implications of the Markey 
bill. Unless forewarned, those legis-
lators supporting the Markey bill may 
not recognize why the technical 
standards issue is so critical to the 
industry. Hence, all system operators 
must ensure that their representatives 
in the Senate and the House fully 
understand the consequences of local-
ly imposed technical standards. Other-
wise, the industry may find itself once 
again tangled in a web of local regu-
lation from which it has been trying 
to escape for nearly 20 years. 

If you have questions or comments 
concerning cable legislation, please 
send them to the following address: 

Legislative Watch/The Interval 
c/o SCTE 
669 Exton Commons 
Exton, Pa. 19341 
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Attendees Tour Nashville Network 

r4 

J 
Expo attendees view The Nashville Network's satellite dishes 
during a tour of the channel's studios held June 24. 

e 

M 
Country music legend Roy Acuff (center) meets with expo 
attendees, including Jim Stilwell and SCTE At-Large Director 
Tom Elliot, during the tour. 
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SCTE Director of Chapter Development and Training Ralph 
Haimowitz and Region 6 Director Bill Kahn congratulate 
officers of the Dairyland Chapter on having been elevated to 
chapter status. 

Chapter and Meeting Group Spotlight 
"Chapter and Meeting Group 

Spotlight" is an Interval section that 
focuses on recent SCTE chapter or 
meeting group events noteworthy for 
their topic, attendance numbers or 
innovative approaches to technical 
training. 

The Chesapeake Chapter had 
an attendance of 56 people at its 
second meeting of 1990, held April 
12 at the Holiday Inn in Columbia, 
Md. According to chapter President 
Keith Hennek, the seminar was en-
titled "CLI, CLI and More CLI," and 
featured the FCC's Robert Mroz, Jim 
Walker and John Wong. 

"Dom Stasi from Flight Trac 
briefed our members on flyovers," 
Hennek reported. In the afternoon, 
Fred Beau and Robert Gordon of 
Orion discussed ground-based 
measurements. The remainder of the 

sesion offered short demonstrations of 
various CLI equipment by Vitek, 
Trilithic, Wavetek and ComSonics. 

The Dairyland Chapter re-
cently held a series of meetings offer-
ing training on the Society's Installer 
Certification Program. Steve Pakink 
of ATC Cablevision of Wisconsin 
conducted training sessions on the 
program April 11 and May 23 at the 
Howard Johnson Motor Lodge in Eau 
Claire, Wis., while Saconna Blair of 
Jones Intercable presented program 
tutorials March 28 and May 9 at the 
Amora Villa Motor Lodge in Apple-
ton, Wis. 

The chapter also utilized this 
unique two-meeting format for a 
series of sessions intended to train 
service technicians. Gary Wesa of 
ATC spoke at the sessions held May 
30 and June 13 at the ATC/N.E.W. 
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Offices in Green Bay, Wis., and 
Joseph "S haz" Sherer of Viacom gave 
presentations May 31 and June 14 at 
Viacom's office in Greenfield, Wis. 

The chapter comments that it 
conducts seminars over two days to 
allow (attendees) more flexibility to 
participate in these technical training 
opportunities. 

Eighty-three people attended The 
Dixie Chapter's May 16 meeting, 
which was held at the Holiday Inn 
Homewood in Birmingham, Ala. Sec-
retary/Treasurer Rickey Luke reports 
that the event featured a series of pre-
sentations including: "Lightning Pro-
tection" with Jones Intercable's Roy 
Ehman, who covered outage causes 
and control and lightning protection 
for systems and headends; "CLI and 
Dipole" with Tommy Coolidge and 
Larry Searcy, who demonstrated the 
use of dipole antennas and covered 
CLI and leakage control; "Leakage 
Control" with ATC's David Franklin, 
who covered connectors and using the 
proper connectors and correct tools; 
and "Cable's Horizons" with SCTE 
Region 12 Director Walt Ciciora, also 
of ATC, who discussed CableLabs, 
consumer interfaces and competitive 
HDTV technologies. 

The Florida Chapter attracted 
96 attendees to its June 6 meeting, 
held at the Microdyne office in Ocala, 
Na. The event featured the presenta-
tions "Lightning Protection and 
CATV Plant" with Roy Ehman of 
Jones Intercable, "Introduction to 
Microdyne" with George Bell of 
Microdyne, "Headend Delivery Sys-
tems and Operational Maintenance" 
with Jim Grabenstein of Microdyne, 
"Satellite Antennas, Field Alignment 
and Adjustment" with Leroy McKay 
and Mike Ruck of Microdyne and 
"New Developing Technologies" with 
Don Woodworth of Microdyne. 

The meeting also featured the elec-
tion of new chapter officers: Keith 

Kreager, president; Pat Skerry, 
treasurer; and board members Denise 
Turner, Al Burnett and Lanny 
Dellinger. 

The Heart of America Chap-
ter held a seminar April 6 and 7 at 
the Best Western Bavarian Inn in Des 
Moines, Iowa, reports chapter Vice 
President of Membership Terry 
Olson. "Forty-three people attended 
the training sessions, which were 
devoted entirely to fiber optics. There 
were four excellent speakers who 
spoke on everything from the history 
of fiber to 'hands on' splicing 
experience. They were Rick Cole, 
Wendell Woody and Troy Warton of 
Anixter and Mike Witcraft of AT&T. 

"After one technician was done 
splicing, I heard him say it was a 
'piece of cake.' Well, maybe he exag-
gerated a bit, but it is something 
many of us will become familiar with 
over the next couple of years. 

"Speaking of splicing, we also 
learned that the most common con-
nector and splice the CATV industry 
uses is the F connector. This is not 
big news to us. But we all need a re-
minder to check and double-check the 
quality of our F connector installa-
tions." 

The Inland Empire Chapter's 
May 30 meeting, held at Cavanaugh's 
Inn at the Park in Spokane, Wash., 
was devoted entirely to "Fiber Op-
tics." Chapter Secretary Carl Sher-
wood reports that Mike Kaus of 
AT&T spoke on the production of 
fiber, the design and various types of 
fiber cable, splicing, loss, reflections 
and construction. Mike Kelly of 
Anixter Cable TV covered lasers, 
losses and budgeting for the design of 
a fiber sytem. Twenty people attended 
the meeting. 

The Michiana Chapter's May 
16 meeting, held at Gene Van's 
Studio in Mishawaka, Ind., featured 
presentations by Wendell Bailey of 
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NCTA on "Reregulation and Future 
Technologies" and Mark Carter of 
AM Communications on "Address-
able Tap Security and Status Monitor-
ing." 

The Miss-Lou Chapter met 
April 20 at the Holiday Inn in Baton 
Rouge, La. A number of new chapter 
policies were discussed during the 
event's business meeting. The chapter 
now plans to administer BCT/E test-
ing at every future meeting. The chap-
ter also will provide chapter member-
ship cards to each local member, as 
well as purge its membership list of 
all unpaid members. 

Lynn Watson of Anixter discussed 
"CLI and the FCC's Form 320," pro-
viding, in the words of Vice President 
of Records Charles Thibodeaux, "a 
good interactive seminar between the 
speaker and the members." Chapter 
Vice President of Training Paul 
Valiante spoke on the BCT/E pro-
gram. The 24 attendees then watched a 
videotape on BCT/E Category II, 
"Video and Audio Signals and Sys-
tems," and concluded the event with a 
BCT/E testing session. 

The New England Chapter 
met April 25 at the Sheraton in Box-
borough, Mass., reports chapter Sec-
retary Jeffrey Piotter. "The morning 
session was devoted to BCT/E 
Category VI, 'Terminal Devices.' Joe 
Amado of Jerrold Communications 
covered this topic skillfully. The 
afternoon session covered BCT/E 
Category IV, 'Distribution Systems.' 
Richard Wraff of Scientific-Atlanta 
covered all aspects of a distribution 
system. There were 30 people in 
attendance." 

The chapter's Upper Valley Group 
held its first meeting May 3 at the 
Sheraton North Country Inn in West 
Lebanon, N.H. Group Secretary 
Robert Solari reports that "Vin 
Kajunski of the FCC opened his pre-
sentation by explaining that he is the 

only man in the New England area 
who has the authority to shut down a 
cable system if FCC regulations are 
not upheld. He gave an overview of 
the history of CLI and noted that, 
according to national statistics, the 
New England region is rated very high 
in terms of complying with FCC reg-
ulations. His presentation was excel-
lent. Wendy Springer of ComSonics 
brought in CLI equipment and ex-
plained how to use it effectively. Her 
presentation also was excellent. Dan 
Monahan of TVC Supply brought in 
the Searcher line of CLI equipment 
and explained his procedures for using 
it. His presentation was, again, excel-
lent. Looking at the big picture, I be-
lieve our first group meeting was very 
successful. Everyone left the meeting 
with knowledge and information they 
did not have when they came in, 
which is our main goal." 

In reference to its June 27 
meeting, held at the Holiday Inn in 
Wayne, N.J., The New Jersey 
Chapter's Secretary Jim Miller com-
ments, "As lightning season is fast 
approaching, we thought it would be 
an opportune time to have a meeting 
dedicated to AC and standby power-
ing. This meeting should have been 
titled 'Everything You Ever Wanted 
To Know About System Powering.' 

"Bob Higgins of Vision Cable 
started the day off by presenting an 
IBM-compatible program used to cal-
culate power requirements. This pro-
gram was made available to all attend-
ees. Chuck Turner of Control Techno-
logy gave an excellent graphic pre-
sentation on battery requirements, AC 
power and standby power. Greg 
CasteIli of Daycom/Alpha reviewed 
maintenance of standby power sup-
plies and the other options available. 
Jerry Schultz of Power Guard 
reviewed a new strand-mounted unit, 
and Dennis Geltmacher of Lectro 
reviewed his company's approach to 
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standby power supplies. Sixty-nine 
people attended the meeting." 

The Oklahoma Chapter's May 
9 meeting, held at the Applewoods 
Restaurant in Oklahoma City, fea-
tured a presentation by Dick Beard of 
U.S. Cable on fiber-optic construc-
tion, splicing, testing and installa-
tion. The meeting also featured Gary 
Beikmann of Monte R. Lee and Co. 
demonstrating and speaking about his 
company's CAD equipment for sys-
tem layout and design. 

The Old Dominion Chapter 
met May 6 and 7 at the Holiday Inn 
in Richmond, Va. Chapter Secretary/ 
Treasurer Margaret Davison-Harvey 
reports that Sunday featured presenta-
tions by Buck Dopp of Storer and 
David Lee of Continental Cablevisioii 
on management's expectations of their 
technical staff in the '90s. "Off-Pre-
mises Addressability" was the topic of 
Monday's sessions, which featured 
speakers Scott Henry of Midwest 
Cable TV covering the Matrix system 
and John Cochran of Scientific-At-
lanta covering addressable interdiction. 

The chapter also reported on its 
June 3 BCT/E testing session held at 
the offices of Continental Cablevision 
in Richmond. Examinations were ad-
ministered to 13 people at the event, 
which was proctored by chapter Presi-
dent Lonnie Elswick. 

"Calibrating CLI Testing Equip-
ment" was the topic of The Razor-
back Chapter's May 16 meeting, 
held at Howard Johnson's in Little 
Rock, Ark. The guest speaker, Mel 
Jenschke of TCA, stressed that CLI 
equipment be kept accurate. Thirty-
nine people were in attendance. 

The recently elevated Sierra 
Chapter presented a seminar entitled 
"The Real World of Fiber Optics" 
June 14 at the Roseville Community 
Center in Roseville, Calif. Speakers 
included Mike Kaus of AT&T, who 
presented the basics of fiber-optic 

principles, including fiber fabrication, 
light transmission and cable specifica-
tions and manufacture. Mike Shafer of 
Anixter spoke on system design and 
architecture, AM and FM transmis-
sion, loss budgeting, laser transmitter 
types, real world applications and his 
personal experience from operating 
systems. Forty-five people were in 
attendance. 

Attention CATV 
Wizard Owners! 

Jim Kuhns, author of SCTE's 
CATV Wizard computer disk, has 
found a small "glitch" in the program 
for calculating CLI leakage. If you 
wish to have your disk corrected to 
contain the revised program, please 
send your CATV Wizard floppy disk 
to the following address: 

James H. Kuhns 
Continental Cablevision 
10160 W. Nine Mile Rd. 
Oak Park, MI 48237 
Please note: The only way to 

have your CATV Wizard disk correct-
ed is by sending it to Kuhns. Please 
do not return it to SCTE. Thank you 
for your cooperation! 

Society of Cable 
Television Engineers 

669 Exton Commons 
Exton, PA 19341 
(215) 363-6888 

Editors:—Howard Whitman 
Bill Riker 
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  II) Q. 
One of the problems of planning ahead is knowing what to plan for. The second problem, 
once you've gotten a degree of insight to the first, is knowing what you'll have to work with. 
Everybody already foresees the need for more bandwidth capacity Whether it be for more 
channels, HDTV or whatever... you'll likely need a 1GHz cable product in your future. 

The good news from Comm/Scope is that we have that cable product, Quantum Reach. QR 
is already the best handling cable made. It is lightweight yet offers 'heavyweight' performance. 
It is competitively priced, too. Quantum Reach offers advantages no other coaxial product 
can come close to. And, now, QR also delivers 1GHz bandwidth capacity The kind of capacity 
that you'll need to have in your future plans. 

Now, when you're planning ahead, you'll know what to plan with, QR. For more information 
about QR or any of our Extended Reach cable products, contact your nearest Comm/Scope 
representative or call Comm/Scope, Inc. (800) 982-1708 or (704) 324-2200. 

Comm/Scope, Inc. 
THE Cable in Cable TV 

Comm/Scope, Inc., PO. Box 1729, Hickory NC 28602. Phone: (800) 982-1708 or (704) 324-2200. 
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ATV status 
(Continued from page 60) 

equipment produce spurious components that are visible in TV 
pictures transmitted via cable. With today's high channel capaci-
ty systems, intermod distortion is often the limiting factor in pic-
ture quality. Second- and third-order intermod products will be 
generated and their threshold of visibility determined, as well 
as a range of intermod distortion levels, to be recorded and later 
evaluated subjectively in Ottawa by the ABS Test Centre. 

Microreflections: Signal reflections due to impedance mis-
matches between cables, splices, amplifiers, multitaps and other 
system components cause reflections that are likely to be visible 
in ATV pictures, and worse, may cause more objectionable 
effects in ATV than in conventional NTSC. Reflections induced 
on time- or bandwidth-compressed signals may be all the more 
visible with re-expansion of the signal at the ATV receiver. 
Threshold and wide-range subjective testing will be conducted. 

Incidental carrier phase modulation (ICPM): This cable 
system impairment arises from the cumulative phase instabilities 
of satellite receivers, headend modulators and heterodyne pro-
cessors, and set-top channel converters. Since many of the pro-
posed ATV systems propose new modulation schemes, as 
opposed to the vestigial sideband AM method used for NTSC, 
we must investigate the effects of cable ICPM on these new ATV 
systems. ICPM may cause completely different subjective effects 
on ATV pictures. Threshold and wide-range subjective testing 
will be performed here as well. 

Other impairments: In addition to the major categories of 

impairments previously described, CableLabs will test the 
effects of discrete frequency interference, high-level sweep 
systems used by cable operators and hum and low frequency 
noise. Finally, each ATV system will have its peak power 
measured and analyzed for its possible impact on channel 
loading and overall distortion performance. 

The testing schedule 
Testing of the first system is currently planned to begin in early 

November. Testing of each system is expected to take a total of 
eight to 10 weeks in the broadcast and cable laboratories. An 
additional period of perhaps six weeks will be needed for sub-
jective testing in a Canadian laboratory, which will run concurrent 
to the lab testing of the next ATV system. Lab testing of the seven 
systems should be completed by the end of April 1992. 

Field testing will follow in the second and third quarters of 1992 
according to procedures currently being developed by the FCC 
Advisory Committee. The committee's final report and standards 
recommendation to the FCC is due by the close of the third 
quarter of 1992. The commission plans to make its standards 
decision on a simulcast system during the second quarter of 
1993. 
You can see that although HDTV may grow slowly in the mar-

ketplace, the next 21/2 years will involve intensive planning and 
decision-making. The cable industry's considerable engineering 
talent needs to participate in the planning and deliberations of 
the FCC Advisory Committee if we are to have an ATV system 
that meets our needs. Operators must send representatives to 
these meetings and make their views known. Please contact 
CableLabs if you need assistance in receiving the meeting 
schedules for the working parties of the committee. 

he 
message 
is (lea 

The future of fiber optics and computer networking is at FiberTour/ComputerNet'90 

dele. 
COMPUTERNET'90 

October 24-26, 1990 
World Trade Center 

Boston 

Discover new technologies and applications of fiber optics and computer networks at 
the largest national marketing event of its kind! 

Plan to attend FiberTour/ComputerNet'90. For attendance/program information or 
details on exhibiting, call 617-834-4703. 

Conference topics include: 
Fiber optic applications...Fiber to the subscriber, CAW, broadband ISDN, SONET technology, 
video transmission, coherent communications, integrated optics 
Networking options...Advanced future networks, FDDI, ISDN, EANs, wide and metropolitan area 
networks, fiber networking 
Networking management strategies...0Si standards, LAN management, interoperability, private 
network options, network management perspectives 
Fiber installation...Approaches and standards, outside plant, splicing, connectors, test and measurement 

Sponsored by the American BectmnicsAssodation 
Reader Service Number 31. 
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Coring Stripping 
Socket Tools 

Tapered stripping 
blade tapers the 
aluminum sheath of 
outer conductor ends: no 
burrs or sharp edges can 
be seen. This allows for easy 
installation of hex clamp nut. 
Also 0-Ring will not be damaged, 
which leads to CLI leakage and 
connector failure. 

196 Morgan Avenue 
P.O. Box 955 
Elyria, Ohio 44035 
Office& Plant (216)324-4941 
Fax # (216) 324-4947 

Vortex Design 
Allows for 

Zero Clogging 
of Dielectric 

11=3 TM 

ENGINEERED TO MAKE THE DIFFERENCE 

Reader Service Number 53. 

liackmolding, Riser Guard & Accessories 

is architecturally more 
attractive for apartment 
& commercial post wiring. 

r evaluation, 
s & complete 

dog, call or write 
r Distributor 
resentatives or TM 

Engineered to Make the Difference 
PO Box 955, Elyria, Oh. 44035 
Phone (216)324-4941 

• Reduces Field Costs 

• Dress Up Your Drops 

• Improve the 
Perceptual Value of 
Your Service 

• Increase Customer 
Response Time 

• Protects and Shields 
the Weather Away 
from Your Drop 
Passives 

• Reduces 3rd Party 

Tampering Patent Pending 

Locking Terminator 
Can be locked with any manufacturers 
locking terminator 

For a Free Sample Kit for 
evaluation, prices & complete 
catalog, call or write our 
Distributor Representatives or 

eir 

Replaceable 
Hasp 

Patent Pending 
196 Morgan Ave. 
P.O. Box 955, Elyria, Oh. 44035 

TM Phone (216) 324-4941 
Engineered to Make the Difference FAX (216) 324-4947 

Reader Service Number 76. 

CLI 
Maintenance Tool 

Torque Wrench 
Improper connection of the 

F-Connector is the #1 
problem that leads to 

CLI signal leakage. 

Using a 
Multilink Torque 
Wrench can in-
sure proper connec-
torization and signal 
contact with the F-Con-
nector at a minimum cost. 

Call us for your nearest 
Multilink representative 

196 Morgan Avenue 
P.O. Box 955 
Elyria, Ohio 44035 
Office & Plant (216)324-4941 
Fax # (216) 324-4947 

Torque Wrench 
Part # 5525-TWD 

•, Aug. 1989 

$1995 each 

Engineered to Make the Difference 

Reader Service Number 77. Reader Service Number 78. 



Cable's position 
(Continued from page 21) 

to our subscribers. It is only good busi-
ness to deliver what subscribers want. 
Fortunately, broadcast technologists 
recognize the importance of cable. While 
acrimonious rhetoric is employed by 
some in the upper levels of broadcast and 
cable management, the engineering 
community is working together to ensure 
that things will work from a technical 
perspective. 
Cable has a number of unique needs. 

These include scrambling, encryption 
and addressability. Also, the cable signal 
must be delivered via satellite to cable 
headends. The energy in cable signals is 
important because of the number of sig-
nals carried. Unnecessarily high signal 
energy means amplifiers, laser diodes 
and other devices will reach into their non-
linear regions of operation and generate 
undesirable distortions. 
Cable should not lose sight of the popu-

lation of NTSC receivers. There are cur-
rently nearly 200 million NTSC sets and 
nearly 75 million NTSC-based VCRs. In 
excess of 20 million new NTSC receivers 

NOT ALL TDRs ARE 
USER FRIENDLY. 

Most TIME DOMAIN 
REFLECTOMETERS 
(TDRs) require a college 
degree to operate. Many 
need programmer level 
interaction. And some cost 
an arm and a leg. 

Not so with RISER-BOND 
INSTRUMENTS' TDRs. 
"High Tech Simplicity" 
means COST EFFECTIVE 
cable fault location. 

RISER-BOND INSTRUMENTS 
earned its stripes by 
offering a wide range of 

Model 1210 Universal 
TDR, Cable Fault Locator 

portable TDRs, from the 
most powerful and versatile 
Model 1210 with auto-
search and thermal printer, 
to the handy Model 2901B+ 
take-anywhere units. 

Switch on and use — no 
tedious menus to drive 
through. Test and locate 
faults directly on any 
metallic paired cable, 
whether coaxial or twisted 
pair with no risk of damage 
and with absolutely no 
programming knowledge. 

Only $4,395 complete! 

-RISER-BOND 
INSTRUMENTS 
Reader Service Number 33. 

In Canada Contact: 

505 16th St., Box 188 
Aurora, NE 68818 
1(800) 876-1161 

ARGUS TELECOM 1 (800) 363-1888 

are added to this population each year. 
These NTSC receivers have a lengthy life 
expectancy, typically 12 to 15 years. Many 
survive well beyond that. They will be with 
us for a long time to come. 
Given the cost and size of an HDTV 

receiver, it is likely that for a couple of 
decades only one HDTV receiver will exist 
in most homes. The rest of the home will 
be sprinkled with NTSC receivers. Thus 
the technical standard for HDTV must do 
nothing to impair NTSC receivers. 
From a cost perspective, cable must be 

sure it does not have to raise rates for the 
NTSC majority to cover the costs of HDTV 
delivery to a small—less than 1 percent— 
opulent minority. This would make for bad 
business and very bad politics. We believe 
that this will not be necessary. Cable's 
best HDTV strategy is to improve plant to 
deliver the best NTSC possible. This will 
allow HDTV carriage without economic 
penalty. 

Improving NTSC 
For decades, NTSC was better than 

consumer electronics. In that situation, it 
makes no economic sense to deliver a 
signal that could not be displayed. Re-
sources are better spent making sure 
more subscribers have access to signals 
and have this access at reasonable rates. 

But things have changed in the last five 
years or so. Now, consumer electronic 
equipment can display more quality than 
the NTSC standard can support. It is now 
time for the transmission path to catch up 
to the capability of consumer electronics. 
There are two fundamental constraints 

to the improvement of NTSC: compatibil-
ity with existing receivers and the existing 
huge population of receivers. 
There are two kinds of picture impair-

ments: those due to the NTSC baseband 
standard and those due to the manner in 
which the NTSC modulation structure 
interacts with the transmission path. The 
design of the NTSC modulation scheme 
makes it particularly vulnerable to trans-
mission path problems. A modulation 
scheme based on modern communica-
tions theory would be substantially less 
subject to transmission path deficiencies. 
Unfortunately, such a scheme would be 
incompatible with the existing population 
of TV receivers. 
Baseband impairments include dot 

crawl and cross color. Dot crawl is the 
movement of tiny dots along the edges of 
colored objects. Cross color is the 
spurious rainbow that appears on mono-
chrome detail (such as Johnny Carson's 
checkered jacket). These are the conse-
quence of the color information being 

82 AUGUST 1990 COMMUNICATIONS TECHNOLOGY 



shoehorned into a black and white signal. 
The two kinds of information get in each 

other's way. The process for combating 
this is called "comb filtering." There are 
a variety of techniques for improving the 
performance of comb filters. While all 
make some compromises, smart comb fil-
tering does a very good job of minimizing 
these artifacts. Other NTSC artifacts in-
clude scan line visibility and flickering of 
bright image areas. These can be mini-
mized by line doublers. They double the 
number of scan lines by estimating the in-
formation not transmitted between the 
lines. While this does not double the ver-
tical resolution, it does minimize these 
NTSC artifacts. 
Transmission path impairments are 

much more difficult to deal with. They 
come in two varieties: coherent and non-
coherent. Coherent impairments are 
more severe. They include ghosts, micro-
reflections, cross-modulation, co-channel 
interference and beats between carriers. 
Non-coherent impairments include ran-
dom noise and impulse noise. 
The principal weaknesses of the NTSC 

standard are its vestigial sideband (VSB) 
modulation scheme, the use of simple 
amplitude modulation, the interleaving of 
the color signal, the separate audio carrier 
and the addition of stereo. VSB modula-
tion was used to save bandwidth. As a side 
effect, when the signal is distorted, VSB 
introduces complexities that are very dif-
ficult and expensive to remove. This is the 
biggest impediment to ghost cancelling. 
The biggest impediment to cross-mod-

ulation and beats is the number of high 
energy carriers in the signal. The simple 
method of amplitude modulation makes 
the NTSC signal vulnerable to noise in the 
transmission path. These defects are 
extremely difficult and costly to attack while 
still remaining compatible with the NTSC 
standard. The NTSC standard has our 
hands tied; we have very few options. 
There is one last improvement to NTSC 

that subscribers demand: more channels. 
More programming becomes available 
almost yearly. Subscribers are anxious 
to have it. 

If we insist on remaining compatible with 
the large population of existing receivers, 
there is little we can do to improve system 
performance. After we exhaust the few 
tools available to us, we must upgrade the 
plant itself. Fortunately, this can be done in 
a cost-effective and evolutionary manner. 
Two of the many techniques for im-

proving NTSC that directly support a 
strategy for HDTV are the fiber backbone 
coupled with amplifier upgrades and super 
distribution. The first of these techniques 

Applied Instruments multi-carrier signal generators give you frequency of 
choice. Your choice of four indixidually or simultaneously activated RF 
carrier frequencies can be factory installed into either of 
two models. The rack-mouotable 1645 model is de- 317-782-4331 
signed for forward alignment of broadband local area 
networks. The fully portable 5112 model, designed for return alignment. 
features rechargeable NiCad batteries that provide up to 6 hours of 
continuous field use and RS 232C circuiti•x' for remote activation. Together. 
they give you a complete multiple application RF test system for exaluation 
and maintenance of broadband local area networks. Delivery of custom 
built units takes as little as four weeks. Exercise your frequency of choice 
today Call Doyle Haywood, President. Applied Instruments, or write for 
our full color borchure. 

Applied Instruments, Inc. 
51 South 16th Avenue 
Beech Grove, IN 46107 -#- APPLIED INSTRUMENTS, INC. / I 

BROADBAND COMMUNICATION INSTRUMENTATION 

Reader Service Number 34. 

yields more channels and less noise while 
the second reduces microreflections and 
non-linearities. 

In the typical cable system (Figure 2), 
long cascades of amplifiers build up noise 
and limit bandwidth. While the cable itself 
is often capable of transmitting 1 GHz and 
more, the amp cascades are limited to 650 
MHz or so. In addition, the long cascades 
are a serious reliability hazard. 
The fiber backbone approach (Figure 3) 

breaks the cable system into a multitude 
of much smaller cable systems with amp 
cascades limited to four to six amps. Each 
of these small cable systems is fed with a 

fiber link from the headend. The advan-
tages include significantly lowered vulner-
ability to amp outages, reduced bandwidth 
restrictions and noise buildup due to ampli-
fiers in series and greatly reduced ingress. 
The latter effect makes two-way cable 
practical. 
A major attraction of the fiber backbone 

is that its implementation cost is low. Fiber 
is "overlashed" onto the existing trunk 
plant. The in-place cable is broken into 
segments and used for the small scale 
cable systems. Some of the amplifiers are 
reversed in direction. Nothing is wasted. 

In the typical cable system, 10 percent 
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of the cable footage is in the trunk, 40 per-
cent of the footage is in the tapped feeder 
and 50 percent is in the drops. The cost-
effectiveness of the fiber backbone tech-
nique stems from the fact that it involves 
only 10 percent of the plant footage. In 
some design studies, the cost of imple-
menting this upgrade came to less than 
$25 per subscriber. 
The fiber backbone effectively cures 

most of the ills of the trunk part of the plant. 
This improves NTSC delivery as well as 
prepares the trunk plant for HDTV. 

If we now turn our attention to the feeder 
plant (Figure 4), we find that we must run 
higher signal levels to support the tapping 
of energy to serve drops to customers. 
The higher signal levels mean that we 
begin to reach into non-linear areas of the 
amplifiers' operating characteristic. Non-
linear distortion builds up. In addition, the 
taps are not perfectly impedance-matched 
to the cable. Consequently, the signal is 
reflected back and forth between the taps 
resulting in a smearing of the picture. This 
phenomena is called "microreflection" for 
two reasons: The strength of the reflections 
is low and the time delay of the reflections 
is short. 

Rogers Cable of Canada has suggested 
the answer to these difficulties. It has 

called its technique "Super Distribution" 
(Figure 5). In one form of its implementa-
tion, line extender amps are structured to 
have up to three hybrid amplifier chips. 
One feeds the next line extender amp, one 
feeds half of the taps back to the previous 
line extender and the third feeds half of the 
taps to the next line extender. The existing 
tapped feeder cable is cut in half between 
line extenders. New, untapped cable is 
overlashed to connect line extenders. 
The consequences are that the signal 

level between amps is lower since that 
cable is not tapped. The signal level on the 
tapped runs is lower because they are 
shorter. Non-linearities are reduced and 
they do nol build up as in the previous 
structure. Also, signal leakage may be less 
of a problem because of the lower signal 
levels. In addition, the number of taps in 
series in any cable is drastically reduced 
thereby reducing the amount of microre-
flections experienced by any one sub-
scriber. This technique effectively cures 
the ills of the feeder portion of the plant. 
Rogers estimates the cost of this upgrade 
to be less than $25 per subscriber. 

With fewer amplifiers in series, the con-
straints on their design and operation 
are reduced. Higher bandwidths become 
practical. 

Recently, Dave Pangrac of ATC has 
developed an extension of the fiber back-
bone approach that takes fiber farther into 
the plant. In one version, passive splitters 
are added to the fiber run from the head-
end. Then, shorter runs into the neighbor-
hood bring the optical plant closer to the 
home. Even fewer amps are interposed be-
tween the subscriber and the headend. In 
another implementation, low cost lasers 
are used as repeaters to feed the branches 
at the end of the trunk run. The potential 
of optical amps promises to yield further 
evolution of this technique. 

Ready for HDTV 
If the assumptions on HDTV timing are 

correct and if the assumptions for the need 
of better NTSC in the shorter term also are 
correct, cable will be ready for HDTV long 
before consumers are ready to spend the 
money these new receivers will demand. 
This will happen in an evolutionary man-
ner over many years. It will be a cost-
effective approach that will generate com-
pensating revenues and economies of 
operation. 

Reprinted with permission from the Na-
tional Cable Television Association's "1990 
NCTA Technical Papers." 
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OPTICAL SOLUTIONS THAT 
OPTIMIZE PERFORMANCE. 
Magnavox has a line of sophisticated fiber optic prod-
ucts, including transmitters, couplers and receivers, 
that work in unison with your RF equipment to bring 
cost-effective fiber optic quality to your coaxial sys-
tem. The result is a system with higher subscriber 
satisfaction and plenty of room to grow. 

AM fiber optic products are 
currently available in rack mount 
and strand mount configurations. 

By upgrading with fiber optics you boost system 
capacity, reliability, quality and profits. By using 
Magnavox you get a quality system designed by fiber 
optic professionals. 

So, bring your cable system into the 21st century 
with the Magnavox Fiber Optic System. Call your 
Magnavox representative to find out more. 

MAGNAVOX 
I 

CATV SYSTEMS, INC. 
100 Fairgrounds Drive, Manlius, NY 13104 
(315) 682-9105 Fax: (315) 682-9006 
Call 1-800-448-5171 (In NY State 1-800-522-7464) 
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MUSE 
(Continued from page 24) 

than 44 dB (8.1 MHz). Thus, excellent HDTV pictures whose pic-
ture qualities are at least Grade 4 and whose unweighted S/Ns 
(signal-to-noise ratios) after demodulating are greater than 39 
dB can be obtained. 

Thus, this transmission experiment has proved that excellent 
HDTV pictures can be achieved by MUSE-VSB/AM cascaded 
transmission comprising a satellite and cable facilities. 

Optical fiber CATV system 
employing demand access technique 
The frequency allocation of MUSE-FM signals on the trunk 

line is shown in Figure 6. At the trunk line, 34 MUSE-FM signals 
are allocated with the frequency interval, 38.36 MHz, used in 
Japanese satellite broadcasting. At the subscriber line, any 
selected four channels are transmitted on the BS-IF band (1-1.3 
GHz). The FM parameters of HDTV MUSE-FM signals are shown 
in Table 4. 
The system configuration of an optical fiber CATV system for 

HDTV is shown in Figure 7. At the CATV headend, MUSE signals 
are frequency modulated and combined with the rebroadcasting 
MUSE-FM signals. Thirty-four channels of FM signals are trans-
mitted over 20 km to the hub through a single-mode fiber by 
intensity modulation of an LD (1.3 gm). 

At the hub, these signals are transformed into electrical 
signals. Any four signals can be selected by channel request 
signals from an individual subscriber employing a heterodyne 
technique. The selected four signals allocated in the BS-IF band 
modulate a low cost LD (0.85 iLm) and are transmitted to each 
subscriber through an ordinary single-mode fiber. 

At the subscriber, these signals are transformed into electrical 
signals, distributed to four conventional home receivers used 
for satellite broadcasting and then demodulated. The channel 
request signals are sent to the hub through the same fiber us-
ed for downstream transmission. The digital signal format of the 
remote controlled channel selector at the TV sets is adopted for 
the transmission of channel request signals. 
The optical transmission parameters are shown in Table 5. 

Optical fiber couplers with a core diameter of 6 p.m are used at 
both ends of the subscriber lines to obtain bidirectional trans-
mission. These couplers also eliminate the higher order mode 
generated in the fibers when an ordinary single-mode fiber is 
used at a short wavelength. 
The relationship between the received C/N ratio and the 

received optical power (PR) when multiplexing 34 MUSE-FM 
signals on a trunk line is shown in Figure 8. In this figure, a 
dashed line indicates the C/N ratio when all channels are not 
modulated; a solid line indicates the effective C/N ratio, including 
distortion power as noise when all channels except the 
measured channel are modulated. In the frequency allocation 
chart shown in Figure 6, we can avoid the second-order dis-

Table 3: Experimental results 

Facilities Satellite system 

Media General 
Jones Intercable 

Frequency 
deviation 
(MHz) 

16.8 
16.8 

Received 
C/N ratio 

(dB) 

Cable system 

Received Modulation Unweighted 
C/N ratio depth S/N ratio 

(dB) (percent) (dB) 

23.5 44.5 83.3 41.0 
24.0 44.3 70.0 39.1 

CTB 
(dB) 

—44 
—53 

Grade of 
picture 
quality 

4 
4 
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HIGH QUALITY FIBER OPTIC VIDEO 
No Company Offers More Lightwave Video 

Solutions than American Lightwave Systems 

LiteAMp ," AM OVER FIBER SYSTEM 

Application: 
CATV Interconnects 
Broadband LAN Interconnects 
• 40 Channels, 600 MHz 
• 52 dB CNR, -65 dB CTB 
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LC SERIES SINGLE CHANNEL SYSTEM 
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Studio to Transmitter Links 
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• 67 dB SNR, RS-250B S.H. 
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• Multimode, singleM 
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Two Way Interactive Education 
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ALS offers proven solutions 
and twelve years of fiber 
video experience, - more than 
any other lightwave supplier. 
Contact ALS with your application 
requirements. 

AMERICAN LIGHTWAVE SYSTEMS, INC. 
358 Hall Avenue. P 0. Box 1549. Wallingford, CT 06492. Phone (203) 265-8880. FAX (203) 265-8746 
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Table 4: Transmission parameters of MUSE 

Items 

Video bandwidth 
Frequency deviation 
FM bandwidth 
FM improvement 
Emphasis improvement 

Data 

8.1 MHz 
10.2 MHz 
27.0 MHz 
11.9 dB 
9.5 dB 

tortions, but third-order distortions drop into the FM transmission 
band. The C/N ratio degrades effectively as the optical modu-
lation depth (m) increases, because many third-order distortions 
also are frequency modulated and added in random frequency 
and phase, and behave like random noise. Therefore, the op-
tical modulation depth giving the maximum C/N ratio can be 
determined when PR is given. In the design for 20 km transmis-
sion on the trunk line, PR is -12 dBm since the output of the 
optical transmitter is -2 dBm, and the optical loss of the fiber 
is assumed as 0.5 dB/km. In the case of Figure 8, the maximum 
C/N ratio that can be obtained is 28 dB. 

In the case of rebroadcasting HDTV from a satellite on CATV, 
the C/N ratio at a subscriber—(C/N)totai—is given by the follow-
ing equation: 

1 =  1  

(C/N)totai (C/N)sat 

+  1  +  1  

(C/N)trunk (C/N)sub 

where: 
(C/N)sat is the received C/N ratio of the satellite link at the 
headend 
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(C/N)trunk and (C/N)sub are the C/N ratios of the trunk and the 
subscriber lines, respectively. 

We obtained (C/N)sat of 25 dB with a parabolic antenna of 1.2 
meter diameter and an RF converter of 1.3 dB noise figure. If 
we design the system with (C/N1 ,totai of 17.5 dB, which gives the 

Figure 9: Total C/N ratio of demand access 
optical fiber CATV system 
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Table 5: Optical transmission parameters 

Optical source 
Wavelength 
Threshold current 
Bias current of LD 
Optical power 
Optical isolator 
Optical fiber 
Optical coupler 
Optical receiver 

Trunk line 

InGaAsP-LD 
1.3 g 
5 mA 
40 mA 
—2 dBm (10/125) 
Isolation: 60 dB 
10/125 SMF 

InGaAs-APD 

Subscriber line Subscriber line 
(Downstream) (Upstream) 

GaAlAs-LD 
0.85 gm 
15 mA 
42 mA 
+2 dBm (6/125) 
not used 

Si-APD 

GaAlAs-LD 
0.85 gm 
12 mA 
16 mA (max.) 
—10 dBm (6/125) 
not used 

10/125 SMF 
2 x 2 type (0.85 gm) 6/125 SMF 

Si-PD 

perceptible noise limit, the required C/N ratio for the cascaded 
transmission on the trunk and subscriber systems is greater than 
18.4 dB. 
The relationship between (C/N1 ,total and the transmission 

distance of the subscriber line after 20 km transmission of the 
trunk line is shown in Figure 9 with the parameters of the number 
of channels on the subscriber line. Four MUSE-FM signals can 
be transmitted over more than 2 km, as shown in Figure 9. 

HDTV on coax and fiber 
The feasibility of HDTV services on coaxial cables has been 

demonstrated by this MUSE-VSB/AM transmission experiment. 
A demand access optical fiber CATV system for HDTV MUSE 
signals has been developed, and the possibility of the FTTH 
(fiber to the home) of HDTV also has been recognized. 

References 
1Y. Utsumi, S. Yamazaki, H. Arata, T. Susaki, M. Honda, Y. 
lwadate, H. Miyazawa and T. Tokumoto, "HDTV Transmission 
Tests on Coaxial Cable via Satellite," N HK R&D, No. 6, pp. 34-47, 
August 1989. 
2R. Olshansky, V. Lanzisera, P. Hill, "Subcarrier multiplexed 
lightwave systems for broadband distribution," IEEE Journal 
of Lightwave Technology, LT-7, 9, pp. 1329-1342, 1989. 

3 M. Maeda and M. Yamamoto, "FM-FDM optical CATV trans-
mission and system design for MUSE HDTV signals," to be pub-
lished in IEEE Journal of Selected Area of Communications, 
1990. 
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Antenna 
requirements 
(Continued from page 27) 

for a DBS (direct broadcast satellite) application and probably 
represents the maximum permissible limit of overdeviation. For 
cable TV applications a more conservative 25 percent over-
deviation would probably be appropriate. For 25 percent over-
deviation the constraint of Equation 5 becomes: 

EIRP + 20 log d > 47.03 dB (7) 

The accompanying table shows antenna sizes for these cases. 
MUSE: The link characteristics for the transmission of MUSE 

by satellite are described in Reference 2. In the reference a 
satellite link is described having an FM bandwidth of 27 MHz 
and a peak deviation of 5.4 MHz. Since the maximum baseband 
frequency is 8.1 MHz for the satellite transmission version of 
MUSE, it can be seen that the peak deviation of 5.4 MHz is ex-
actly Carson's Rule deviation. For the 36 MHz bandwidth of a 
C-band satellite transponder, the corresponding peak deviation 
would be 9.9 MHz. Reference 2 indicates that the noise advan-
tage due to emphasis in the MUSE system is 9.5 dB. An appro-
priate standard of quality for the reception of MUSE by cable 
systems is taken to be unweighted SNR of 41 dB. This standard 
is consistent with data presented in Reference 2. The 
requirement 

Unweighted SNR > 41 dB is equivalent to the constraint: EIRP 
+ 20Iog d > 44.29 dB (8) 

Antenna diameters required for 
C-band links of 36 MHz bandwidth 

Satellite EIRP (dBW) 

ATV system 35 36 37 38 39 40 
NTSC 3.8 3.6 3.4 3.0 2.8 2.6 
ACTV 3.8 3.6 3.4 3.0 2.8 2.6 

(Broadcast standard) 
HDS-NA 5.0 4.5 4.2 3.8 3.4 3.0 
(25% overdeviation) 

HDS-NA 3.8 3.6 3.4 3.0 2.8 2.6 
(50% overdeviation) 

MUSE 3.8 3.6 3.4 3.0 2.8 2.6 
SC-HDTV 3.8 3.6 3.4 3.0 2.8 2.6 
HD-BMAC 4.5 4.2 3.8 3.4 3.2 2.8 

This constraint, or minimum receive antenna requirement, is 
less stringent (smaller diameter antenna required) than the con-
straint for the reception of NTSC. The constraint for NTSC recep-
tion is: 

EIRP + 20 log >45.66 dB (9) 

In other words, an antenna diameter adequate for the recep-
tion of NTSC also would be adequate for the reception of MUSE. 
For this reason the authors have elected to list the same anten-
na diameter requirements for MUSE and NTSC in the accom-
panying table. 
SC-HDTV: The Spectrum Compatible HDTV (SC-HDTV) 

system developed by Zenith for terrestrial transmission has a 
top baseband frequency of 6 MHz. Very little information is 
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Strand Brake and Roller 

published in the literature on how satellite links for SC-HDTV 
should be designed. It appears that the signal transmitted via 
satellite would be the same as the terrestrial signal (Reference 
3). A comparison of the spectra of NTSC and SC-HDTV signals 
indicates that the satellite link requirements for the transmis-
sion of SC-HDTV are the same as for NTSC. 
HD-BMAC: This system, developed by Scientific-Atlanta, is 

undergoing satellite transmission tests. There is at present no 
information in the literature on the design of satellite links for 
HD-BMAC transmissions. S-A has stated that its goal is to 
develop a system that will operate in a 27 MHz transponder with 
a CNR of 14 dB. If such a system were developed and if the 27 
MHz-wide HD-BMAC signal were transmitted through a 36 MHz 
bandwidth C-band satellite transponder, the CNR would be (with 
the noise measured in 36 MHz) 1.25 dB lower than 14 dB; that 
is, 12.75 dB. However, increase in the peak deviation so that the 
signal occupied the full 36 MHz of the C-band transponder 
would, in all probability, increase SNR sufficiently to compen-
sate for this decrease in CNR. This implies that a C-band link 
with a CNR of 12.75 dB could support the HD-BMAC system. 
This CNR requirement is 0.85 dB greater than the 11.9 dB re-
quirement derived for NTSC (discussed previously). 
The accompanying table shows the antenna diameter require-

ments for HD-BMAC that were calculated for this 0.85 dB CNR 
differential. It is likely, but unknown to the authors at this time, 
that the FM deviation increase will compensate for the 0.85 dB 
CNR shortfall. In such a case the antenna sizes required for HD-
BMAC would be the same as required for NTSC. 

Satcom C3 isodiametric contours 
As a result of the calculations performed for the table, which 

shows the required receive antenna diameter as a function of 
power radiated from the satellite, the EIRP contours of a satellite 
may be redrawn as curves of equal receive antenna diameter. 
This is done in Figure 1. This figure shows typical curves of equal 
antenna diameters or isodiametric contours for earth stations 
receiving ATV from GE American Communications' Satcom C3 
satellite located at 131° west longitude. Satcom C3 is a planned 
next-generation satellite (launch date 1992) that will be equipped 
with 17-watt transponder amplifiers. The contours plotted in 
Figure 1 are for the satisfactory reception of HDS-NA with 25 
percent overdeviation. This video transmission requires the 
largest receive antenna diameter of the ATV systems listed in 
the accompanying table. 

It can therefore be seen from Figure 1 that an earth station 
located anywhere in the continental United States and equipped 
with an antenna approximately 3.8 meters in diameter will satis-
factorily receive any of the major planned ATV transmissions. 
Cable headend earth stations would not be required to use larger 
antennas than at present. 

References 
1) Philips Laboratories, "HDS-NA," material presented to the 

FCC Advisory Committee on ATV, Nov. 16, 1988. 
2) Y. Ninomiya, et al., "The Present Status of MUSE," Signal 

Processing of HDTV L. Chiarlione (Editor), North-Holland 
(Publisher), 1988. 

3) R. Citta, et al., "HDTV Adaptability to Multiple Media," IEEE 
Transactions on Consumer Electronics, pp.. 195-201, Vol. 35, 
August 1989. 

Part 2 will cover TVRO requirements for Ku-band reception and 
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Ad insertion 
(Continued from page 28) 

end of the preroll period. The total time interval between the start 
and stop cues is therefore two minutes and seven seconds in 
this example. Each network defines its own preroll period and 
the inserter used for a particular network must be set to match 
this period. 

Audible cues are those that are transmitted along with and 
can be physically heard as a part of program audio. The inserter 
can detect these cues without external decoding equipment. 
Inaudible cues are transmitted on a separate subcarrier from 
program audio and therefore cannot be heard as part of network 
programming. Since this is a separate signal, a demodulator 
is required to decode an inaudible cue. 
There are a number of ways the networks transmit inaudible 

cues to the headend; two types of cues are used. Most networks 
use DTMF (dual tone multifrequency) cues. DTMF also is used 
by touch-tone phones; you can demonstrate these tones by 
using your keypad. Two tones rather than a single tone are 
generated simultaneously (dual tone); if you press a key on your 
phone you will notice that the resulting sound appears distorted 
due to the two tones being generated. The cable industry uses 
two four dual-tone sequences transmitted in rapid succession 
to begin and end the commercial break (multifrequency). Typical-
ly, the first three digits of each sequence will be the same with 
the last digit indicating start or stop. For example, the network 
may use "6-7-94" to signal the beginning of preroll and 
"6-7-9- ." to end the break and return to network programming. 
The other type of cue used is the contact (or relay) closure. 

This system was first employed by MTV and is currently used 

Major network local cue systems 

Network 

A&E 
BET 
CNBC 
CNN 
Headline News 
CMTV 
Discovery 
ESPN 
Family Channel 
FNN 
HA! 
Comedy Channel 
Lifetime 
E! TV 
MTV 
TNN 
Nickelodeon 
TNT 
Travel Channel 
Univision 
USA 
VH-1 

Subcarrier 
Frequency Method format 

Program audio 
Program audio 
7.3575 MHz 
7.3575 MHz 
7.3575 MHz 
6.2 MHz 
6.8 MHz 
7.3575 MHz 
6.8 MHz 
Program audio 
6.8 MHz 
7.3575 MHz 
5.715 MHz 
Program audio 
6.62 MHz 
6.2 MHz 
Program audio 
7.3575 MHz 
Program audio 
6.2 MHz 
6.2 MHz 
6.8 MHz 

DTMF 
DTMF 
DTMF Digital 
DTMF Digital 
DTMF Digital 
DTMF Wideband 
DTMF Wideband 
DTMF Digital 
DTMF Wideband 
DTMF 
Closure Wideband 
DTMF Digital 
DTMF Companded 
DTMF 
Closure Wideband 
DTMF Wideband 
DTMF 
DTMF Digital 
DTMF 
DTMF Wideband 
DTMF Wideband 
Closure Wideband 

by MTV, HA! and VH-1. In this case, the network transmits a 19 
kHz fixed frequency tone on a dedicated subcarrier throughout 
the preroll ad insertion period. This tone in turn closes a relay 
in the headend demodulator that, like DTMF, signals the start 
of the break. When the relay opens, the headend system returns 
to network programming. 
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Figure 2: Inaudible cues 
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The means by which a network may transmit inaudible cues 
include the contact closure method and the use of a dedicated 
subcarrier. Three types of subcarriers are used: wideband 
analog audio (such as 6.2 or 6.8 MHz), narrowband companded 
audio (such as the 5.715 MHz subcarrier used by Lifetime), and 
narrowband digital. Note that while 6.8 MHz is used by non-
scrambled networks for program audio, this subcarrier is not 
needed for scrambled program delivery. Since most domestic 
satellite receivers include a 6.8 MHz audio demodulator as a 
standard feature, some scrambled networks have elected to use 
6.8 MHz to deliver their cues. 

This method provides two advantages. First, the cues are 
inaudible, since the 6.8 MHz carrier is not required for program 
audio. Second, you need not purchase a separate cue demod-
ulator since you can use the existing 6.8 MHz audio demod in 
your satellite receiver. Similarly, if a network transmits its cues 
on a 6.2 MHz subcarrier and you have a satellite receiver with 
either a 6.2 MHz fixed demodulator or an unused agile demod-
ulator, you can use it to receive these cues. Programmers 
who use a companded subcarrier for cue transmission enjoy 
the cost savings associated with the reduced bandwidth require-
ments of this type of subcarrier on their transponder. Narrow-
band digital subcarriers provide bandwidth and corresponding 
cost savings while also giving the network the ability to transmit 
tiered cues (different DTMF sequences for different functions), 
addressing and electronic mail. The accompanying table lists 
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some major networks, their methods of cue transmission and 
their subcarrier frequencies. 

With all this in mind, we can now put a headend system 
together. Figure 1 shows the headend configuration for a local 
ad insertion system with cues on program audio. As was previ-
ously mentioned, the inserter provides switching between the 
network and local commercial feeds. It also sends control signals 
to the VCR to start and stop the ad videotape. During normal 
network operation, video and program audio from the de-
scrambler (or satellite receiver, if you are installing a system on 
a non-scrambled network) are input to the inserter and output 
to the TV modulator for delivery to the subscriber. When an in-
sertion cue is received from the network, the inserter sends a 
signal to the VCR to enter the "play" mode while network audio 
and video continue to be routed to the output. After the preroll 
interval is completed, network audio and video are terminated 
and the ad's audio and video are input by the inserter and routed 
to the TV modulator. When the stop cue is received, the VCR 
is immediately switched to the "stop" mode and network signals 
are again output by the system. 

Adding FM and BTSC equipment 
The addition of FM and BTSC components only slightly com-

plicates matters. For FM, during normal network programming, 
left- and right-channel audio from the descrambler or from an 
external stereo demodulator is input to the FM modulator and 
output to the cable combiner on a selected frequency, usually 
in the standard 88 to 108 MHz FM band. During local ad inser-
tion, the audio output of the inserter is switched into an auxiliary 
input of the FM modulator and output to the combiner, allowing 
the ad to run on both the TV and FM outputs of the system. The 

control signal used to switch the FM modulator between the main 
(network) and auxiliary (ad) inputs is a relay or latch circuit in 
the inserter that energizes at the end of preroll and de-energizes 
upon receipt of the network stop cue. 
The BTSC modulator accepts the left and right audio input 

from the descrambler or stereo demodulator, or paralleled from 
the FM modulator at its main inputs and the output audio and 
control signals from the commercial inserter (or paralleled from 
the FM modulator) at its auxiliary inputs. The appropriate net-
work or ad output is then routed to the TV modulator via one 
of several interface techniques that may be employed. 

Figure 2 shows the headend configuration for an ad inser-
tion system using inaudible cues. The primary feature of this 
system (as opposed to audible cues) is the interface to the 
inserter. If wideband analog DTMF cues are used by the pro-
grammer, either an internal demodulator in the satellite receiver 
or an external demodulator may be used. If the programmer uses 
a narrowband analog or digital subcarrier for DTMF cues or 
transmits a tone to generate a contact closure, then an external 
demodulator may be used. In either case, the inserter is con-
figured for a third input to receive the cues, since they are no 
longer on program audio. All other interfaces for this applica-
tion remain identical to those previously described. 
The cable industry has seen tremendous growth in local ad 

insertion over the last several years and this rapid pace will con-
tinue. While commercial controllers and editing systems are 
becoming increasingly sophisticated, new programmers are of-
fering you the opportunity to insert local ads onto their program-
ming feeds. Understanding the equipment used and the inter-
relationships involved will help you to meet this challenge and 
realize the full potential of ad insertion. 

REPRINTS 
REPRINTS 
REPRINTS 

Communications 

Visibility 

Knowledge 

Information 

Reprints work for you! 

For more information 
call Marla Sullivan at 
CT Publications today! 

(303) 355-2101 

TORQUE-
FREE 

One-Man Earth Drilling 

Safer, Faster, Easier 
• Patented torque bar eliminates 
kick back. 

• Simple, safe one-man opera-
tion cuts labor costs in half. 
• Digs a fast clean hole in 
seconds — diameters of 
11/2" to 16". 
• Available in mechanical and 
hydraulic models with a variety 
of auger selections. 
• Centrifugal clutch protects 
the operator and the equipment. 
• Complete selection of augers 
and accessories. 

Also Available Send Today 
for Complete 
Information Reader Service Number 47. 

LITTLE BEAVER INC. 
P.O. Box 840 • Livingston, Texas 77351 • (409) 327-3121 • Telex: 386596 • Fax: (409) 327-4025 

COMMUNICATIONS TECHNOLOGY AUGUST 1990 95 



Three unique tools to revolutionize your drop 
connector installations; everything you need to 

Hex Universal Crimp:— Properly 7 
crimps both RG-6 and RG-59 
connectors with the same 
hex, therefore eliminating 
any installation guesswork 
as to which hex should 
be matched to the 
connector. 

CFS-6U Universal 
Drop Connector 

Coaxial Prep Tool:— Consistently 
prepares all drop cable, braid 

dielectric, and center conducto 
to the exact dimensions of 3/8" 

braid, 1/8" dielectric and 1/4" 
center conductor lengths with 

amazing repeatability and accuracy. 

By July 1, 1990, excessive signal leakage must be 
eliminated and then effectively contained to meet the 
minimum FCC cable operating specifications. PPC 
offers the only tools you'll need to get the job done. 
These three unique tools, in conjunction with PPC's 

CFS-6U and/or CFS-59U connectors, will assist you in 
making all the necessary drop connector installation 
procedures required for both RG-6 and RG-59 cable, 
and they work universally! On single braid or tri -shield 
from 40% braid right up to and including quad cable, 
this one tool set and our patented connectors con-

drop raw-lector__ 
is now property-

- tighterfeci— 

CFS-59U Universal --«fflaor -----
Drop Connector --e-Patent pending 

sistently provide positive and leak free connections. 
For free information illustrating with clear, step-by-

step photographs how to make cable preparation and 
connector installation simple and easy, write PPC or 
call toll free today: 1-800-468-2288. 

The best connections in the industry. 
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FM basics for cable TV 
By Micah Martin 
Institutional Network Technician 
Paragon Cable of Portland 

The FM services carried on cable sys-
tems seem to receive little attention until 
a subscriber has questions or a problem 
occurs. This article will give a basic over-
view of FM, how it is carried on cable and 
provide some troubleshooting tips. 

Just as a cable system provides good 
reception of off-air TV stations, it also can 
give good reception of off-air FM stations. 
Cable FM also provides stereo simulcasts 
of cable-only services such as HBO, 
Showtime, MTV and TNN. Distant FM sta-
tions (such as Chicago's WFMT) and 
cable services (like the Cable Radio Net-
work and Galactic Radio) are received by 
satellite and carried on the cable as well. 

Amplitude and 
frequency modulation 
AM is the acronym for amplitude modu-

lation; FM is the acronym for frequency 
modulation. Amplitude modulation occurs 
when an audio (or video) source changes 
or modulates the height or amplitude of 
an RF signal. This type of modulation is 
used to transmit the picture information 
of a TV signal. Frequency modulation 
occurs when an audio (or video) source 
changes or deviates the frequency of an 
RF signal. FM is used to transmit the sound 
portion of a TV channel and also for FM 
broadcast stations. With no audio source 
present the frequency of the carrier wave 
will remain at a constant frequency, known 
as the resting frequency. A constant audio 
source applied to the carrier will cause it 
to shift back and forth in frequency. 
As the audio source amplitude is in-

creased, the carrier will shift back and 
forth to higher and lower frequencies. This 
carrier shift is called deviation and is 
measured in kilohertz (kHz). The devia-
tion of an FM station is +75 kHz and the 
deviation of the sound carrier of a mon-
aural TV channel is +25 kHz. The speed 
that the carrier deviates is proportional to 
the frequency of the audio source. 
FM is less susceptible to noise than 

AM. This can be observed when a TV set 
has a weak signal, causing the picture to 
be so snowy that it is unwatchable—yet 
the sound comes in very well. This hap-
pens because noise tends to change the 
amplitude of a signal, becoming part of 
the AM signal. The received amplitude of 
an FM signal is limited by a circuit (called 

Cable FM signal levels 

Channel 6 
picture 

Channel 6 
audio 

FM FM FM FM 

a limiter) that clips off these amplitude 
changes caused by noise. 
So far, only monaural (single-channel) 

FM has been discussed. Stereo (two-
channel) FM is different in that it has a left 
and right signal. For transmission these 
are combined into a left plus right (L+R) 
and a left minus right (L—R) signal. When 
this composite information is recovered by 
an FM receiver, it is separated back into 
left and right signals, which are routed to 
their respective speakers to produce 
stereo sound. 

Stereo broadcasts are compatible with 
mono receivers. When a stereo signal is 
received by a mono receiver, only the L+R 
is recovered, which provides a mono out-
put of the program. Stereo receivers 
detect a 19 kHz pilot tone transmitted 
along with the L+R and L—R signals; the 
pilot turns on the receiver's FM stereo light 
and activates its stereo decoder circuitry. 

Frequency spectrum 
The FM spectrum is from 88 to 108 

megahertz (MHz). These frequencies are 
between Channels 6 and 98 (A-2) on a 
cable system. FM channel assignments 
are spaced 200 kHz apart, allowing a total 
of 100 FM channels between 88 and 108 
MHz. However, just as the Federal Com-
munications Commission does not allow 
use of adjacent TV channels in a local 
area, the FCC also restricts FM stations 
in a local area to every other channel slot. 
Therefore, the off-air spacing of FM sta-
tions in a given market is a minimum of 
400 kHz. Even though cable systems use 
adjacent TV channels, adjacent FM chan-
nel spacing is not recommended on cable 
because of the generally poor selectivity 
of most consumer FM receivers. 

Typically in an area with strong local off-

air FM stations, a cable system will carry 
the local stations on the cable at different 
frequencies and will not use the frequen-
cies that off-air broadcasters in that area 
use. This shifting of off-air frequencies is 
necessary because most FM receivers 
have poor RF shielding and are suscept-
ible to ingress from the off-air stations. 
Ingress on the same frequency that an FM 
signal is carried on will cause interference 
to the cable signal and poor reception. 
Cable systems reduce the audio carrier 

signal levels of a TV channel to 15 dB 
below the video carrier to prevent inter-
ference to upper adjacent channels. FM 
carriers are usually carried 15 dB below 
the picture carriers, although some oper-
ators may run them 10 dB down. The ac-
companying figure shows typical cable 
FM operation. When measuring FM car-
riers with a signal level meter it is some-
times necessary to use the meter's 
speaker to correctly identify which FM sta-
tion is being measured. 

Installing FM 
When installing FM service, an FM split-

ter designed specifically for that purpose 
should be used. Many of these splitters 
are actually directional couplers with a 
bandpass filter on the tap leg. These types 
of splitters are very desirable since they 
restrict non-FM frequencies from going to 
an FM receiver, limiting egress (leakage) 
of the cable signals. Conversely, ingress 
back into the cable system is also limited. 
Most FM receivers do not have 75 ohm F 
connectors and require a matching trans-
former to connect to the cable. 
When connecting a matching trans-

former to the 300 ohm terminals on a 
receiver, take care to disconnect any 
antenna leads or jumpers for internal 
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antennas. Some receivers have a 75 ohm 
connection where the coaxial cable is 
stripped back and the center conductor 
is inserted under one terminal and the 
braid under another, then tightened down 
with screws. This is not the preferred 
method of attachment to a cable system 
and could cause problems. 

Troubleshooting 
Begin troubleshooting FM reception dif-

ficulties by verifying with the subscriber 
the exact complaint. Many times a prob-
lem is operator error or lack of information. 
For example: A subscriber complaint is 
that a favorite station now comes in poor-
ly since the cable was installed. Often the 
sub is not aware that the location of the 
off-air station has been moved on the 
cable system. The sub needs to tune to 
the new cable frequency. 
Another common complaint is the sig-

nal strength meter on the sub's receiver 
was pegged before cable was installed 
and now only reads one-half to two-thirds 
of the former reading. (The sound is fine, 
but the meter reads lower than before.) In 
large metropolitan areas with 100,000-watt 
FM stations, cable FM will often produce 
lower readings than those from the sub's 
off-air antenna. (This is also the case with 
off-air TV signals.) 

If a complaint is not an education prob-
lem, check signal levels. Disconnect the 
coax from the matching transformer, con-
nect a signal level meter and read the 
signal strength. Remember, the signal will 
typically be 15 dB less than the video car-
riers in addition to the FM splitter loss. For 
example: Before the FM splitter the TV 
signals are 6 dBmV. 6 — 15 = —9 dBmV 
FM carrier level before the splitter. Sub-
tract the splitter loss and the balance is 
the signal that the meter should read at 
the back of the FM receiver. If not, find and 
replace the defective component. If the 
signal at the back of the receiver is good, 
verify that the matching transformer is 
properly connected. If the problem still 
persists, exchange the matching trans-
former with a known good one. 

If after following the above steps the 
problem has not been remedied, then 
suspect a receiver problem. Substitute a 
known good receiver to verify a receiver 
problem. Because of the lower level of the 
FM signals, it is possible for a system 
carrier-to-noise or sweep response prob-
lem to affect FM performance. 

Quality FM reception will increase sub-
scriber satisfaction. Knowing how it works 
and how to fix it will allow you to respond 
to subscriber questions and complaints 
with professionalism and confidence.' 
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How to install ground straps 
By Ron Hranac 

Photos by Bob Sullivan 

Article 820 of the National Electrical 
Code describes CATV subscriber drop 
grounding requirements and the methods 
of connecting the coaxial cable's shield 
to a suitable ground (see "NEC Article 
820: CATV system protection and ground-
ing," May 1990 Cl). Appropriate attach-
ments include a building's common utility 
ground, a grounded metal cold water pipe, 
power service equipment enclosures (for 
example, grounded power risers), metallic 

Step 1: Select the right strap for the appli-
cation. Ground straps are available in a 
variety of lengths as well as composition 
(see text). 

service raceways, etc. 
Connecting to cold water pipes or 

power risers often is done with flexible 
ground straps. Good grounds require 
proper installation of the strap to ensure 
mechanical integrity and a long-lasting 
connection. The relatively simple ground 
strap (not unlike the conventional F fitting) 
is somewhat craft-sensitive, and if not 
installed correctly can result in a poor or 
ineffective ground that may pose a safety 
hazard. 

Improperly installed ground straps can 
loosen over time, or even be loose at the 

Step 2: Remove any corrosion or paint 
down to bare metal to ensure a clean sur-
face that will provide a good ground con-
nection. (Note: Do not remove the zinc 
coating on galvanized surfaces!) Install the 
strap on the pipe so the "U" shaped por-
tion of the strap clamps itself to the sur-
face. On larger diameter pipes, it may be 
necessary to form the strap to fit. 

"Mating of dissimilar 
metals will result in fairly 
rapid corrosion that will 
create c poor ground." 

time of installation because the strap was 
tightened wrong and stretched. If rust, 
corrosion or paint is not removed before 
installation, the ground will be essentially 
non-existent. One common mistake is the 
use of copper straps on galvanized pipes; 
this mating of dissimilar metals will result 

Step 3: Wrap the strap tightly around the 
pipe, then line up one of the holes with the 
strap's alignment tab. This will temporarily 
hold the strap in place. Do not tighten the 
strap at this point (that will stretch the strap 
or break off the tab). 
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We've put an end to 
traditional utility 
pole fastening! 
Introducing Lowell's 
Ratcheting Socket wrenches. 

DOUBLE & TRIPLE SQUARE SOCKETS 

For years, the only way to fasten was 
to use an open-end wrench and re-
peatedly position and turn. A tedious 
and time consuming job! 

But now, American ingenuity has 
changed all that. Lowell, specialists in 
ratcheting tools, introduces unique 
Lineman's Combination Square 
socket/wrenches. They're specifically 
designed to fit the 3 most common 
pole fasteners. Their ratcheting action 
makes adjustments a fast, easy, more 
efficient way to accomplish more in 
less time. No more multiple tools. No 
re-positioning. One tool does it all! 

They also feature: • Unique bolt-
thru design • adjust forward/ 
reverse • position once • rugged 
construction • high quality • de-
pendable • designed for Utility, 
Cable TV and Telephone Industry 
use. 

Write or call now about the complete 
line of Lowell Utility tools and the 
name of your nearest distributor. 

LOWELL 

LOWELL CORPORATION 
P.O. Box 15053, Worcester, MA 01615-0053 
1-800-456-9355 (508) 756-5103 

Step 4: Remove the bolt, grounding nut 
and cup washer. 

Step 5: Fold the strap over itself snugly 
until the second hole above the alignment 
tab lines up with the threaded hole for 
the bolt. 

Step 6: Replace the bolt, nut and washer, 
then hand tighten. 

Step 7: Continue to tighten the bolt to no 
more than 20-inch pounds; the strap 
should be snug on the pipe. 

Step 8: Remove about 1 inch of insula-
tion from the ground wire, being careful not 
to nick the wire. Insert the bare end in be-
tween the washer and grounding nut. The 
wire should be wrapped clockwise around 
the bolt, and the slot in the washer align-
ed with the ground wire. 

Step 9: Tighten the grounding nut with an 
appropriate tool, but be careful not to 
overtighten. 

(Continued on page 107) 
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No Questions Asked Unique Support Distribution Wana 

On All Antronix Brand Multi-Taps And Line Passives. 

Our Year-After-Year 
Extended Performance Warranty. 

Over the years our Multi-Taps and Line Passives 
have continued to set new industry standards. 

And now, because we're so 
confident in our ability to 
manufacture the highest quality 
Taps and Line Passives on the 
market today, another industry 
standard is about to be set. 

Now, your participating Antronix 
Authorized Unique Support Distributor will extend 
our warranty on Antronix Brand Multi-Taps and 
Line Passives to 6 years for your next build, on 
system applications approved by Antronix. 
No questions asked. 

Our Mile-After-Mile 
Price And Delivery Guarantee.  

No matter if your next build goes just one mile or 
6,000 miles, your participating Authorized Unique 
Support Distributor will guarantee you the same 
price and reliable on time delivery cn all Antronix 
Brand Multi-Taps and Line Passives. Al! to insure 
your build gets finished on time and on budget. 

Talk to your participating Antronix Authorized 
Unique Support Distributor. They have all the 
details. For the distributor nearest you call, 
201-446-2626 and see how our commitment to 
putting you in the driver's seat is just one more 
way of setting another industry standard. 

Extension Of One Year Warranty To Six Years, and the price and delivery 
guarantee are subject to prior approval. by Antronix. of system application. 

Reader Service Number 32. 

The Unique Support You've Been Looking For. ANTRONIX, SALES, 1990 



QUALITY 

IFACITIEMUST 

AT JGL ELECTRONICS WE INCOR - 

PORATE ALL TFIREE INTO EVERY 

JOB. • OUR TECHNICIANS HAVE 

THE SKILLS NEEDED TO GIVE YOU 

THE HIGHEST QUALITY REPAIR 

AND CALIBRATION. 41.-

JGL ELECTRONICS. THE 

QUALITY YOU DEMAND. THE SPEED 

YOU REQUIRE. THE EXCITEMENT 

YOU APPRECIATE. e CALL JGL 
ELECTRONICS — WE'RE READY 

TO MEET YOUR NEEDS. • 

JGL 

•i7i),•-.* • 

ELECTRONICS, INC. 

4425 BLACKSTONE DRIVE 
INDIANAPOLIS, IN 46237 

317-783-6130 
800-888-6130 

FAX 317-787-3160 

Reader Service Number 54. 

4. • Lt,. • 

eei  
Standby battery 
care in hot weather 
By Jud Williams 
Owner, Performance Technologies 

This summer has been a particularly 
tough one on standby batteries because 
of record-breaking temperatures, particu-
larly in the Southwest. We are experi-
encing more frequent brownouts and 
power interruptions because of the added 
drain on the utilities. Therefore, it is more 
important than ever to check out CATV 
power supply equipment and perform pre-
ventive maintenance on it. 

Battery chargers in the inverters require 
attention and must be set to the correct 
output level. Overcharging of batteries 
can be a problem depending on the type of 
batteries used. Bear in mind that flooded 
wet cells, recombination and gel cells are 
all lead acid batteries. The latter two are 
more recent developments; there are still 
some questions as to their benefits. 
One thing is certain: Both recombina-

tion types and gel cells experience con-
siderable internal heating while being 
charged. This may explain why expansion 
of battery cases sometimes occurs. While 
there is some internal heating of flooded 
wet cells, this has not been a problem. 
Some of the older power supply cabinets 
offer a very tight fit for batteries; therefore, 
it can be risky to use anything other than 
flooded wet cell batteries. Other types of 
batteries with cases that tend to expand 
may be impossible to remove from the 
cabinets. 

Charging the battery 
The question of proper charging is 

always a consideration when extreme 
temperatures are concerned. There are 
basically two types of battery systems: the 
two-battery 24 volt and the three-battery 
36 volt arrangement. The main difficulty 
with multiple battery systems is the inabil-
ity for each of the batteries to receive an 
equal charge. This may be caused by the 
way the batteries are interconnected. The 
eight- or 10-gauge wire with crimped-on 
terminals could be the culprit. Where 
large banks of batteries are in use, they 
are normally joined together by very heavy 
copper bus bars. These offer practically 
no resistance to the flow of current, so the 
batteries stay in balance much better. 

Since cable TV standby batteries are 
not interconnected in this fashion, special 
care must be taken to make sure that the 
connections between the batteries are 
kept as short as possible, while using the 
heaviest gauge of wire available and 
making sure the connections are clean 
and tight. 
When three-battery systems are tested 

to determine their ability to hold a charge, 
it is best to use a battery tester that will 
draw two or three times as much current 
as the inverters themselves normally 
draw. Also, the tester should be able to ac-
commodate a digital voltmeter so that the 
loaded voltage may be logged for future 
comparison. It is best if the tester has an 
automatic timer to provide a repeatable 
reference for the tests. Some power supply 
manufacturers consider that any battery 
(in a three-battery system) whose poten-
tial varies more than 0.3 volts from the 
others should be replaced. Manufacturers 
also recommend that matched sets of bat-
teries be used as often as possible. 

According to most accepted standards, 
a lead acid battery is at full charge when 
it reaches 12.65 volts. When the batteries 
reach full charge, no more than 200 mA 
of current should be drawn from the 
charger. Anything in excess of this will dis-
sipate as gassing in the case of vented wet 
cells and heat buildup in the recombina-
tion types. Gassing reduces the acid level 
of the battery so that it gradually dries up 
if not maintained properly. Excessive 
charging of recombination batteries often 
causes the plates to buckle and possibly 
short out, making the battery become 
useless. These batteries also have vents 
and lose irreplaceable fluid by gassing. 
There are several schools of thought 

concerning the boost voltage that some 
inverter battery chargers put out. It is 
claimed that the boost or equalize some-
how stirs up the fluids inside the batteries, 
which in turn curtails sulfating (an action 
that causes an insulating film to build up 
on the plates). All that is happening is that 
the batteries are being overcharged, 
causing excessive gassing to the detri-
ment of the battery. Maybe there is a trade-
off here. Possibly the boost does reduce 
the effects of sulfating. But does the bat-
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"Special care must be 
taken to make sure that 
the connections between 
the batteries are kept 
as short as possible." 

tery last any longer—or does the exces-
sive gassing actually kill off the battery 
sooner? 

Most standby power supplies have volt-
age adjustments on their battery chargers. 
Under what conditions should adjust-
ments be made? Some manufacturers 
say that the settings should be done at the 
factory, while others claim that it is OK to 
make settings in the field. There seems 
to be much confusion on that particular 
question. If the power supply is set up so 
that it can be adjusted in the field, it is best 
to use a very accurate digital voltmeter 
(not all of them are very precise, with some 
having inaccuracies as much as 0.5 volt). 

Multiply 12.65 volts by the number of 
batteries and carefully adjust to that level. 
Even when the label on the battery states 
that it should be set to 14 or 15 volts, it is 
referring to an ambient temperature of 
77°F Standby batteries are subjected to 
temperatures far in excess of that, so they 
require less voltage the hotter it gets. 

It is quite difficult to verify if the inverter 
charger is delivering current to the bat-
teries. There are two ways to determine 
this. First, immediately following a load 
test measure the voltage across the bat-
teries and note if the last digit of the volt-
meter changes up and down by 0.1 volt. 
If the charger is not working, the last digit 
will not change. The second way to check 
is to set your digital voltmeter to the lowest 
(most sensitive) range and measure be-
tween each end of the longest wire con-
necting between the battery and the in-
verter. Since the wire represents a re-
sistance, there will be a slight drop of 
several millivolts, possibly ranging be-
tween 20 and 30 mV. If a voltage is pre-
sent across a resistance then there is, of 
course, current flowing. 

Wear protective clothing 
One of the most important considera-

tions when checking inside the battery 
compartment of a power supply during hot 
summer weather (as well as any other 
time) is to wear protective clothing and a 
face shield as protection against the pos-
sibility of a battery explosion. Remember, 
the person to whom it happened never 
thought that it would. 

Ground straps 
(Continued from page 104) 

Step 10: Wrap any remaining strap 
around itself. 

in fairly rapid corrosion that will create a 
poor ground (zinc ground straps should 
be used on galvanized pipes). The same 
problem will occur with aluminum sur-
faces; again, zinc straps should be used. 
The accompanying photos demonstrate 

the right way to install ground straps. In 
these examples, Sachs Communications' 
SC13B series of straps are used. The pro-
cedure for other brands will vary from what 
is shown here; you should contact the 
specific manufacturer of the straps you 
use if you have questions. 

Step 11: If you need to connect more than 
one ground wire or use larger wire than the 
strap's nut, bolt and washer can accom-
modate, special attachment clips are 
available. 

Confessions of 
A T atm.. 

"I've been a Tailgater for years. Our crews like 
them because they're so versatile and functional. 
I wouldn't recommend any other truck bed 
system now."—Jim Fox, Monierey Peninsula TV 
Cable. General managers and chief techs are 
discovering that The Tailgater Truck Bed System 
offers distinct advanzages over other systems 
currently available: 
• Greater Available Payload 
• Better Payload Organization 
• Increased Payload Security 
• Better Operator Visibility From Cab 
• Greater Durability and Transferability-
Outlasts Truck After Truck! 
• Lighter Weight for Better Gas Mileage 
• More Features for Less Money 
• More Usable Space Than Shells or Bodies 

To find out how your company can become a 
Tadgater, call or write us today. You'll be way out 
front tomorrow. 

TAILGATERtà 
561 Brunken Avenue, Suite H, Salinas, California • (408)424-7710 
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VM2410A VIDEO MODULATOR 
The R.L. Drake Company is proud to present 
the VM2410A agile modulator with features 
to satisfy the most demanding engineering 
requirements: 

• Frequency agile with 60 channel coverage 
from 50MHz to 400MHz. 

• IF loop-thru connections for scrambling 
encoders or IF stereo processors. 

• Lower noise floor for larger, multiple modula-
tor installations. 

• Video low pass and SAW filtering offers 
quality performance in congested systems. 

• High power output adjustable to +57dBmv. 

• Full front panel metering and level controls to 
simplify installation and operation. 

• Automatic channel offsets where specified 
by F.C.C. document 21006. 

Contact us for the name of your nearest Drake Distributor 

DRAKE 
R.L. Drake Company 
540 Richard St., P.O. Box 112 
Miamisburg, Ohio 45342, U.S.A. 
Fax: (513)866-0806 
Telex: 288-017 
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How to make time for writing 
By Mkt T. Lee 
Editorial Consultant 

Monday, June 18, 8:30 a.m. Introduction: 
In the dentist's office. 
I have three choices as I sit in the 

waiting room: 1) thumb through an old 
issue of People, 2) hum along with the 
background music or 3) start writing. 
Since my hygienist has a history of being 
late, this seems like a good time and place 
to keep writing until she calls me. 

It's like this: You'd like to write but your 
schedule is full. You're way too busy. Un-
fortunately, it's a common problem: little 
or no time to write technical papers, arti-
cles or seminar presentations. Plus there 
doesn't seem to be any more time in the 
day—maybe a little less. 

Time compression techniques 
But you can make time! How? Just 

squeeze as much as you can out of the 
time you already have and use it more 
efficiently. For example, instead of waiting 
idly for appointments (while your watch 
measures the time wasted), bring along 
a notebook and start writing that paper. 
And instead of sitting angrily in your car 
during traffic delays (while your watch 
ticks away), record your remarks for later 
transcription. 

Constantly be on the lookout for oppor-
tunities to compress the most of out of 
your time, whether before, during or after 
working hours. And, yes, weekends. Last 
night, before the baseball game began, 
I wrote an outline. So my thoughts will stay 
on track, even if I don't. 
Monday, June 18, 9:45 a.m. Rules of the 
road: Stuck in traffic. 

Construction has traffic on the highway 
at a standstill. Being caught in a jam often 
raises my blood pressure 30 points, but 
not today: I'm dictating a few more para-
graphs. When in a car, speak instead of 
write; it's important to keep both eyes on 
the road and both hands on the wheel. 
Driving and writing don't mix; the com-
bination isn't safe. 

Also, it's risky to dictate in fast-moving 
or city traffic. This is the same reasoning 
behind not using your car phone while 
you drive 55 mph, make turns, drive in 
hazardous conditions or approach pedes-
trian crossings. People do it, but it's un-
safe. Concentrating on one activity at a 
time, either driving or speaking, should be 
the rule of the road. 

Writing your paper during odd occa-
sions such as these consists of a "pre-first 
draft," not yet ready for editing. When 
writing, jot down your thoughts in com-
plete sentences whenever possible. Don't 
use abbreviations or shorthand because 
you never know when you'll be looking at 
your notes again. A few weeks later when 
you take them out, your notes might be in-

decipherable. Also, preface each spurt of 
writing or speaking with the date, time and 
topic to maintain the proper sequence. 
When you've finished the entire project, 

input everything on a word processor, 
keeping the topics in outline order. This 
hard copy becomes your first draft and will 
probably require more editing than usual. 
Sentences tend to be shorter and para-

SIMULSAT® Sees Them All 
si • mul • sat (si 'm'l sat') n. [for SIMULtaneous 
SATellite reception] 1. Receives 35+ satellites. 
2. Eliminates need for antenna farm. 

SIMULSAT is "the antenna that sees the future," because it's built to meet future 
needs. It's the only antenna available today with built-in growth capabilities. 

• Earth Station Heating Systems 
• Parabolic Antennas-1.8-32 meter 

SIMULSAT 

RECEIVES 35+ SATELLITES. 
SIMULSAT antennas can view all 
domestic satellites at once, with 
uniform performance on each 
satellite. SIMULSAT antennas can 
see from Satcom IR (139° W) to 
Spacenet II (69° W). 

THE ANTENNA FARM 

Eliminates need for antenna farm. 
Invest in one SIMULSAT rather than 
several earth stations. That means 
one foundation, one (smaller) site, 
one installation, one planning com-
mission to deal with, and one 
capital outlay. 

VS. 

Expanded 70° View Arc • C-Band • Ku-Band 

Antenna Technology Corporation 
1140 East Greenway, Suite #2 
Mesa, Arizona 85203 
(602) 264-7275 
Telex: 187217 - lntelex 
FAX # (602) 898-7667 
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graphs choppier when your time to con-
centrate is at a premium. (Traffic is loosen-
ing up. Over and out.) 
Tuesday, June 19, 12:12 p.m. Places to 
write: Supermarket checkout. 
Three shoppers stand in line ahead of 

me, and they're all clutching their check-
books. But while these people glance at 
the tabloid headlines or search the last-
minute munchie racks, I have another five 
minutes or so to write. Sure, some people 
give me curious looks, but who cares? 

To make time, you must first find it. Per-
form a mental autopsy of the previous day. 
In your mind, go through all the events: 

preparations for work, your commute, 
meetings, lunch, TV viewing and so on. 
Then ask yourself, "Did I purposely waste 
any time?" Also try to recall any unex-
pected gaps (late appointments, cancella-
tions, etc.) that caught you with nothing 
to do. Calculate how many "no-brainer" 
minutes you spent. 
Tomorrow, approach things differently. 

Be prepared with your notebook or re-
corder at a moment's notice, in almost any 
situation. 
Have to stop now. The cashier asks me, 

"Paper or plastic?" Paper, of course. It's 
better for the environment—and you can 

NEXUS 
• True Spot Random Access 
• Programming Versatility 

• Multiple VTR Control 

MEDIUS 
• Dynamic Random POD 
• Totally Automated 

• Internal Verification Buffer 

ON-Q 
• Dynamic POD Sequential 
• Low Cost 
• Automatic POD Formation 
• Upgradeable to Random 
POD or Random Access 

SCORE BIG 

ADMINISTRATOR 
• Menu-Driven Software 
• Networkable 

• Extensive Reports Package 

WITH 

T P C 

AD POD 1 

/ ADMINISTRATOR \ 

/ ON -Q  

MEDIUS  
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KICKOFF THE FALL SEASON WITH THE BEST LINE UP OF COMMERCIAL 
INSERTION AUTOMATION SYSTEMS IN THE LEAGUE. 

CABLE'S AUTOMATION EXPERTS 

Telecommunication 
Products Corporation 
1331 South 7th Street, P.O. Box 476, 
Chambersburg, PA 17201 

Telephone: (717) 267-3939 
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write on it! 
Tuesday, June 19, 7:42 p.m. Writing "on the 
fly": Walking the dog. 

This is a great time to dictate. Evening 
joggers and just-arriving workaholics 
might think I'm chatting with Rover, but 
what do they know? 

If your paper requires a bit of reading 
and/or research before you begin the ac-
tual writing, take advantage of the longer 
periods of time that you ordinarily spend 
in unwinding. For example, instead of 
eating (or drinking) your lunch at your 
favorite bar and grill or taking an extended 
coffee break at the company lounge, visit 
the library or lab. 
While you're reading or testing, take 

legible notes in your writing notebook. 
This allows you to refer to your notes when 
constructing your outline (also in your 
notebook) and writing the paper. Make 
certain you keep a copy of each day's 
notes, just in case you lose your notebook. 
When it's time to write or dictate, you 

don't always have to stay on target. In fact, 
you can do a little bit of rambling, doodling 
or digressing whenever you get stuck. 
This'll help you get launched if you have 
trouble scribbling down your ideas or 
self-consciously talking into a recorder. 
Sooner than you think, words and sen-
tences related to your topic will pour out. 
Then, when you input, eliminate the ex-
cess words. 

Being aware and prepared 
Sorry, writing on the fly (that is, at the 

first sign of idleness) isn't easy. It takes 
self-discipline to get started plus aware-
ness of your surroundings and self-control 
to keep you going. If you're a hopeless 
time waster, you can change your habits 
but you'll have to do it gradually. On the 
other hand, know when not to write. Un-
less you regularly wake up and hurriedly 
jot down exciting inventions, dreams and 
ideas in the middle of the night, avoid 
keeping your notebook on your bedtable. 
Don't disturb or needlessly delay your 
usual time to sleep. 

So, here are some final tips on your new 
hobby, writing in motion: 
1) Reduce your pleasure reading during 

the periods when you're writing. 
2) Cut down on the amount of television 

you watch; tape any special programs 
for viewing after you've written the 
paper. 

3) Begin by not wasting time, then find 
ways of saving your time: postpone un-
necessary trips, shop quicker, take 
fewer catnaps, etc. 
The time to write is ripe. And the 

minutes keep ticking past. 
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Town, country, or city, there's only one cable available with 1GHz bandwidth 
and that's T10 from Times Fiber Communications. T10, the highest bandwidth drop 
and semiflex cable in the industry, is now ready for delivery. This cable is the solu-
tion for upgrades or rebuilds, since it is compatible with your present configuration 
and your future requirements. 

T10 will carry more channels with better picture quality than ever before. And, 
Ti 0's higher bandwidth capability will support the new high definition television 
signals. The cable is triple bonded to eliminate cold temperature pullout problems 
and provide added resistance against moisture and corrosion. 

T10 is a product of the acknowledged leader in cable technology — Times 
Fiber Communications. When it comes to making sure your upgrade or rebuild 
brings future returns, specify the Only Gig in Town — T10. 

For more information, see your TFC representative or call 1-800-TFC-CATV. 

TIMES FIBER COMMUNICATIONS, INC: 

11 FC a company of 

Án4a w. 
358 Hall Ave. • P.O. Box 384 • Wallingford, CT 06492 

ir FC... Where technology meets the bottom line. 
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Figure 1: System block diagram 
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General Instrument's HDTV proposal 
By Lawrence W. Lockwood 
President, TeleResources 
East Coast Correspondent 

As various HDTV proposals have been 
presented for consideration, I have pro-
vided brief overviews of each in past col-

umns. Well, another has been submitted 
to the Federal Communications Commis 
sion just before the deadline date for 
acceptance for testing by the ATTC (Ad-
vanced TV Test Center). This proposal 
by the General Instrument (GI) Corp. is 

Figure 2a: Encoder block diagram 
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Figure 2h: Decoder block diagram 
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"Since the world 
seems to be rapidly 
migrating to an all-
digital universe, it 
is most encouraging 
to see a proposal 
for an all-digital 
HDTV system." 

DigiCipher—a simulcast systèm—and is 
causing some excitement since it is the 
only one that is purely digital from start 
to finish. 

All the previous HDTV schemes incor-
porate significant digital signal process-
ing (DSP) to accomplish the bandwidth 
compression required to fit the HDTV 
signal in a standard 6 MHz TV channel 
(and DSP in the receiver to recover the 
HDTV signal for display). However, the 
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HAVE YOU HEARD? 
The Society of Cable Television Engineers' 

CABLE-TEC EXPO '90 
attracted 

LkE£ el) SEND N££ 
Even if you weren't in attendance, you still have the opportunity to get "on 

track" with the cable TV industry's premier technical training event! 

NOW AVAILABLE!  

CABLE-TEC EXPO '90 
PROCEEDINGS MANUAL 

A comprehensive collection of technical papers presented in 
the Annual Engineering Conference held June 21, as well as 
supplementary material for the Cable-Tec Expo workshops 
conducted June 22 and 23. This deluxe publication is an 
invaluable educational souvenir of these exciting events! 

INCLUDES: 

* Field Supervision 
*Tap to TV 
*Cable in the 1990s 
*Corrosion Protection 
*CLI Ninjas 
*Fiber Optics 
*OSHA Safety Rules 
*Technical Writing 
*Signal Leakage 
*Video and Audio 
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PROCEEDINGS MANUAL: 
Coqectea Techn,ca Pape,i 

****. 

SCIE 

Satellite 
Tele-Seminar Program 

As a continuing service to the industry, SCTE provides uplinked 
videotape programs on technical training each month, making them 
available to cable systems across the country for downlink recording. 

Upcoming 1990 Programs:  

videotaped at Cable-Tec Expo '89 in Orlando, Fla. 
August 28: "Cable Vs. The Telcos (Part One)" 

September 25: "Cable Vs. The Telcos (Part Two)" plus "Local 
Origination Equipment and Its Use (Part One)" 

October 30: "Local Origination Equipment 
and Its Use (Part Two)" 

COMING SOON: TELE-SEMINAR PROGRAMS 

1110E0-WED HT CABLE-TEC ERPO '90! 

ALL PROGRAMS WILL AIR FROM 12 NOON TO 1 P.M. 
EASTERN TIME ON TRANSPONDER 2 OF GALAXY III. 

TO ORDER THE PROCEEDINGS MANUAL: All orders must be prepaid. Shipping and handling costs are included 
in the Continental U.S. All prices are in U.S. dollars. SCTE accepts MasterCard and Visa. 

SEND ORDERS TO: SOCIETY OF CABLE TELEVISION ENGINEERS, 669 EXTON COMMONS, 
EXTON, PA 19341, OR CALL (215) 363-6888 TO CHARGE BY PHONE. 
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Figure 3a: Digital video encoder block diagram 
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Figure 3h: Digital video decoder block diagram 
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REPRINTS 
Communications • Visibility 
Knowledge • Information 

Reprints work for you! 
For more information call Marla Sullivan at 
Trans media Partners today! (303) 355-2101 

transmission in all the designs use analog 
modulation for at least part of the trans-
mission signal—Zenith uses a hybrid 
signal; the lows are digital and the highs 
are analog (see "Zenith and Compatible 
HDTV," CT, November 1988). But in the 
DigiCipher system the signal is all digital 
between the camera and the display, in-
cluding the transmission. If this proposal 
fares well in testing it should prove wel-
come to those who have lobbied exten-
sively for digital HDTV. One such industry 
leader is John Sie, senior vice president 
of Tele-Communications Inc. (the largest 
MSO), who has long proclaimed that we 
should not hurry into a "premature analog 
standard" but wait for a "processed 
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around the world. 

Power CastTM Ferroresonant Power 
ply. Put It Where You Want It 
Anywhere In The World. 

It's such a simple idea: construct a 
power supply with fewer internal parts 
so there's less to go wrong. Heat sink its 
transformer into a cast aluminum hous-
ing for maximum heat dissipation. Make 
it adaptable to power configurations 
around the world. Protect the electronics 
with a weather-proof seal. And engineer 
the entire unit so that it mounts easily on 
a pole, a pedestal, and even the strand. 

But the simplest ideas are often the 
most revolutionary. And that's the idea 
behind the new Power Cast" power 
supply. 

Make Your System Right From 
The Start. 

Jerry Schultz and our Power Guard en-
gineers spent five years designing, plan-
ning, and testing the Power Cast. They 
wanted to make sure it had all the fea-
tures you demand—no matter where in 
the world your system may be. 

For instance, the placement of your 
power supply is very important because 
of local costs, regulations, controls, and 
specifications. 

Anticipating these problems, we made 
the Power Cast so you can mount it any-
where. Whether that's on a pole. In a 
pedestal. And even on the strand itself. 
So it's the ideal power supply solution for 
off-premise addressability. And the 

POWER CAST 
Patent Pending 

The Power Cast mounts on the pole, the 
pedestal, even on the stand 

Power Cast is light enough so that it 
weighs less than most trunk amps. Plus 
it's the first power supply specifically 
designed with fiber optics in mind. 

The Sky's The Limit Once You 
Have The Power Cast. TM 

The Power Cast is available in various 
power configurations to meet your 
country's specifications. 

All models feature: 
• strand/pole/pedestal mounting 
• cool, quiet operation 
• fiber optic compatibility 
• input/output surge protection 
• 90% - 93% efficiency rating 
• time delay 

We also offer an anodized model for 
underground and coastal environments. 
So order your Power Cast evaluation 

unit today. You'll see how the Power Cast 
power supply keeps on hanging in 
therc giving you performance you can 
count on anywhere in the world. 

International Distributors, 
Let's Talk. 

Power Guard is the fastest growing 
manufacturer of power supplies for CATV. 
To help us grow internationally, we are 

seeking foreign distributors. If you are 
interested in representing an aggressive, 
quality manufacturer, please contact us. 

en POWER GUARD 
801 Fox Trail 
PO. Box 2796 
Opelika, AL 36801 
USA 

Ph: 800-288-1507 
205-742-0050 

FAX: 205-742-0058 
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Figure 4: Data multiplex format 
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digital HDTV" capability. Testing will 
determine if that time has come with this 
GI proposal. 
The details of the digital techniques 

used in the TV signal compresssion are 
beyond the scope of this short column. 
There are general texts and a number of 
recent papers addressing some of the 
latest procedures applied specifically to 
HDTV (and NTSC) compression 1234. 
Suffice it to say that they all use various 
methods of taking advantage of redun-
dancy inherent in any TV signal. There is 
a good deal of repetition of pixel (picture 
element) values within a frame and, of 
course, a great deal of repetition from 
frame to frame. To the cognoscente, Digi-
Cipher uses a discrete cosine transform 
(DCT), Huffman coding and a proprietary 
sort of temporal differential encoding 
(DPCM) for motion compensation. 

DigiCipher system overview 
The following brief system description 

is excerpted and abbreviated from the 
material General Instrument submitted to 
the FCC. The key parameters of the Digi-
Cipher HDTV system are listed in the ac-
companying table. 

For error-free transmission of the digital 
data, powerful forward error correction 
coding (FEC) is used. Forward error cor-
rection coding means that the FEC code 
that is multiplexed into the data stream 
accomplishes the task of detecting any 
data error in transmission and then makes 
the necessary correction to produce the 
original data without requiring any data 
retransmission. The claim is made that at 
a C/N (carrier-to-noise ratio) above 19 dB, 
essentially error-free reception can be 
achieved (one undetected error event per 
day). Figure 1 shows the overall system 
block diagram. 

At the TV station the encoder accepts 
one high definition video and four audio 
signals and transmits one 16-QAM modu-
lated (more about this later) data stream. 

DigiCipher system 
parameters 

Parameters 

Video: 
Aspect ratio 
Raster format 
Frame rate 
Bandwidth 
Luminance 
Chrominance 

Horizontal resolution 
Static 

Dynamic 

Horizontal line time 
Active 
Blanking 

Sampling frequency 
Active Pixels 
Luminance 
Chrominance 

Audio: 
Bandwidth 
Sampling frequency 
Dynamic range 

Data: 
Video data 
Audio data 
Async data and text 
Control data 
Total data rate 

Value 

16:9 
1050/2:1 interlaced 

29.97 Hz 

22 MHz 
5.5 MHz 

660 lines per 
picture height 
660 lines per 
picture height 

27.18 µsec 
4.63 µsec 
51.8 MHz 

960(V) x 1,408(H) 
480(V) x 352(H) 

15 kHz 
44.05 kHz 
85 dB 

13.83 Mbps 
1.76 Mbps 
126 kbps 
126 kbps 

15.84 Mbps 

Transmission: 
FED rate 130/154 
Data transmission 

rate 19.43 Mbps 
16-QAM symbol rate 4.86 MHz 

At the consumer's home, the DigiCipher 
HDTV receiver receives the 16-QAM data 
stream and provides video, audio, data 
and text to the subscriber. 

Figure 2a shows the block diagram of 
the encoder. The digital video encoder ac-
cepts the luminance (Y) and chrominance 
(U, V) inputs with 16:9 aspect ratio and 
1,050 line interlaced (1,050/2:1) at a 59.94 
field rate. The sampling frequency of the 
analog-to-digital (AID) conversion is 51.80 
MHz for Y, U and V. The digital video en-
coder implements the compression algo-
rithm and generates the video data 
stream. The same for the audio data 
stream. The multiplexer combines the 
separate data streams into one data 
stream at 15.8 Mbps. The FEC encoder 
adds error correction overhead bits and 
provides 19.42 Mbps of data to the 
16-QAM modulator. The symbol rate of the 
16-QAM signal is 4.86 MHz. 

Figure 2b shows the block diagram of 
the decoder. The 16-QAM demodulator 
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TRIPLE BEAT AND RECORD THE WORST CASE READINGS ON REQUEST. 
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850 Park Way, Jupiter, Florida 33477 

(800) 327-9767 (IN FL.) (800) 433-0107 (407) 747-4998 FAX (407) 744-4618 
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receives the IF signal from the VHF/UHF 
tuner and provides the demodulated data 
at 19.42 Mbps. The demodulator has an 
adapter equalizer whose function is to 
combat multipath (also called "reflec-
tions" or "ghosts") that may be in the 
transmission. It is claimed to cancel multi-
path of up to 2 gs. The system also will 
have a single echo cancellation equalizer 
for a long multipath of up to a line time 
(32 us). 
The FEC decoder's function is to cor-

rect random or burst errors in the data 
stream. The "sync/data selector" main-
tains overall synchronization and provides 

video, audio, data/text and control data 
streams to the appropriate processing • 
blocks. The control channel processor 
decodes the program related information. 
The user microprocessor receives com-
mands from the remote control unit (RCU) 
and controls various functions of the 
decoder including the channel selection. 

Digital video processing 
The digital video encoder is shown in 

Figure 3a. The decimator performs the 
function of filtering or reducing the band-
width of the chrominance signals (U, V) 
relative to the luminance. In all current 

WASHINGTON CABLE 
SUPPLY, INC. 
We carry a full line of 

Cable T.V. Equipment and Accessories with: 

• Competitive Pricing • Product Knowledge 
• Excellent Service 

We work with some of the Best in the Business: 

• Gilbert • Jerrold 
•Comm/Scope • Belden 

'Pyramid • Pico Macom • LRC • Carlon 
•Bashlin • Tyton • Multilink • 3M 

3182 Bladensburg Rd., NE 
Washington, DC 20018 
FAX #: (202) 832-2449 

Call for Competitive Prices or More Information 

1-800-888-0738 

Reader Service Number 63. 

Figure 6: Signal 
constellation of 16-0AM 
modulation showing I (in 
phase) and C) (quadrature) 
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color TV systems, chrominance band-
widths are less than luminance band-
widths since the eye is less sensitive to 
detail in color than it is in black and white. 
The resulting chrominance signals are 
multiplexed with the full bandwidth 
luminance signal and all components are 
then subjected to the same processing. 
At the decoder (Figure 3b) the com-
ponents are again separated and the 
chrominance signals are interpolated 
back to full resolution. The discrete cosine 
transform (DCT) performs a key function 
in the compression (for details of the 
transform see References 1 and 2). The 
normalization function and the "variable 
length encoder" (where the Huffman 
coding is done) both further improve 
coding efficiency. The motion compensa-
tion function with use of the frame delay 
essentially compares two successive 

Figure 7: IF output spectrum 
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frames to determine what motion has 
occurred and with the "motion estimator" 
performs further compression. 

Data multiplex format 
Figure 4 shows the data transmission 

format, which is really the sequence of the 
bits of the compressed video, audio, data, 
text and control channel after multiplexing 
as they are ready for transmission. Each 
line has a fixed allocation of 4 control 
channel bits followed by 4 allocated data 
channel bit positions. The next 56 bits 
represent audio data. The remainder of 
the 504 bits are dedicated to video for lines 
2 through 1,050. Line 1 differs in that the 
48-bit portion 457 through 505 presents 
information for frame synchronization and 
some other data control. 

Digital transmission 
The modulation selected for digital 

transmission is a 16-QAM and is a signif-
icant portion of the total compression re-
quired to transmit the digital HDTV in the 
6 MHz RF channel. As shown in the table, 
all the previously described digital com-
pression of the HDTV signal achieves a 
total data rate of 19.43 Mbps for transmis-
sion. This 19.43 Mbps must be transmitted 
in a 6 MHz RF channel so a digital modu-
lation technique used in many data trans-
mission schemes (telephone transmis-
sion among others) called "16-QAM" is 
used. QAM stands for quadrature ampli-
tude modulation. In this technique two 
binary AM signals are modulated in quad-
rature. See Figure 5. 
Quadrature modulation is the same 

type of modulation used in NTSC TV for 
chroma modulation of the 3.58 MHz col-
or subcarrier. In it a carrier is shifted 90° 

 Owe I 570 
kHz 

600 MHz. $795 . or less* 
Sadelco's New 7600 Signal Level Meter 

Designed for the Budget Conscious 
Installer and Technician 

SIGNAL LEV«. METER 

YLINE 

40 

* contact your favorite distributor 
price subject to change without notice 

for more information call or fax . . . 

sadeico.Inc. 7E5n gtews to o d  ForestN   JA vo e7 t3i Fax: 20 Tel 20 11 5566 99 632328 35 

Distributed in Canada by: Anixter Canada, Inc. and Deskin Sales, Corp. 
General Rep. for Europe: Catec AG, Luzernerstrasse 145a, 6014 Littau, Switzerland. 

to obtain the second carrier (the quadra-
ture carrier). In 16-QAM a different four-
level signal is modulated on each carrier. 
A four-level signal can be represented by 
two bits. Thus in a data period each car-
rier can transmit two bits each, totalling 
four bits for each period, or a data rate 
reduction of four times. Consequently in 
DigiCipher the total compressed data rate 
of 19.43 Mbps is transmitted at a data rate 
of 4.86 Mbps. Such a signal is often repre-
sented in a plot called a "signal constella-
tion," as shown in Figure 6. 

Proper signal filtering (a 15 percent roll-
off raised cosine, for example) will be pro-
vided to prevent adjacent channel inter-
ferences (see Figure 7). For more detailed 

treatments of QAM see References 5, 6 
and 7. 

Conclusions 
General Instrument has proposed its 

DigiCipher HDTV scheme. In it a 1,050 
line, 2:1 interlaced, 29.97 frame/second 
HDTV signal with a luminance bandwidth 
of 22 MHz and a chrominance bandwidth 
of 5.5 MHz is compressed digitally and 
transmitted digitally in a standard 6 MHz 
TV RF channel. Since the system requires 
substantially lower C/N and lower power, 
the taboo channels may be used (GI 
states a 20 dB lower transmitter power 
than that required for current transmission 
can be used). A satellite channel can carry 
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DIGITA MAPS 
ADC gives you accurate maps 

of the entire U.S. on computer 
disk — street by street, city by 
city. Ready to run on your CAD 
or GIS program. 

Create custom maps for 
installation and service. Add 
technical data and details to any 
map. Plan for expansion. 
new territories. 

ADC maps give you ets, 
highways, waterways, tours 
and elevations, single double 
line roads, color-coded tails 
and more. 

Work smarter, faste d with 
greater accuracy. Call or e 
for more information and a 
map sample. 

ADC 

_343-08PC I 
5050-3 8.7 
678' 
16011/20013 

Custo 
to S 

Your Map 
• utility poles 
• cable routing 
• splices and anchors 
• amplifiers and 

power supplies 
• technical data 
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FMT41 1 F 
SUBCARRIER MODULATOR 
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1 ECONOMICAL PRICE 
1 SUITABLE FOR TRANSMISSION VIA FIBER OR MICROWAVE 

4. 100% 
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Each FMT411F modulator transmits one program audio 
channel. The FMT411F transmits the program material on any 

specified frequency between 4.5 & 10 MHz, 52 & 88 MHz or 88 & 
126 MHz. Audio bandwidths of 3.4 kHz, 7.5 kHz, 10 kHz, or 15 
kHz are available. Typical uses for the FMT411F include 
modulation of an audio signal to 4.5 MHz for transmission via 
fiber or microwave. 

11_ It 
LEANIING INDUSTRIES 

15339 Barranca Parkway, Irvine, CA 92718 
Ph: 714/727-4144 • Fax: 714/727-3650 
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two DigiCipher signals and the transmis-
sion allows the use of a smaller dish size 
compared to other analog or hybrid TV 
systems. 
There are some concerns that must be 

answered with the testing. Since Digi-
Cipher is an interlaced system, its lower 
vertical resolution must be compared to 
those systems that use progressive scan-
ning with their higher vertical resolutions 
due to their higher Kell factor. 

Another concern requiring close exam-
ination in testing (particularly, field testing) 
is the performance of the 16-QAM modu-
lation, especially in terrestrial broadcast. 
QAM is sensitive to noise (gaussian, im-
pulse and multipath) and phase changes. 
(See Reference 8.) Digital transmission 
has many advantages over analog trans-
mission but in the presence of noise it 
does not degrade gradually as in AM but 
at a given point tends to fall abruptly and 
unfortunately very badly. Terrestrial broad-
cast is a much tougher transmission 
medium for a digital signal than others 
that may be used for HDTV; i.e., cable or 
DBS (direct broadcast satellite). The inter-
ference problems in terrestrial (noise, 
multipath, phase complications, etc.) are 
significant concerns in maintaining the in-
tegrity of the transmission. Of course, 
testing will produce the answers. 

However, since the world seems to be 
rapidly migrating to an all-digital universe, 
it is most encouraging to see a proposal 
for an all-digital HDTV system—especially 
from an all-American company. 
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SWEEP SYSTEMS 
FOR THE '90s 

CALAN 1776/1777 
Integrated Sweep Receiver/Spectrum Analyzer 

Improving picture quality is the fastest, most obvious way to improve 
subscriber satisfaction. 

CALAN's integrated 1776/1777 helps you do just that. This portable, rugged 
system enables you to perform sweep and distortion measurements easily, quickly. 
With CALAN's flexible set-up capability, guard bands and phantom carriers, you can 
test and maintain your cable plant with no discernible interference to the home 

viewer.. .even when scrambled channels are in use. 

As the only company specializing in CATV sweep systems, CALAN offers a lot 
more than quality and proven reliability. We provide unmatched customer 

service and support. . .along with system package pricing that makes 
CALAN your cost-effective tool for the '90s! 

CABLE AND LOCAL AREA NETWORKS 
CALAN, INC. 

Dingman's Ferry, PA 18328 
1-800-544-3392 • In PA: 717-828-2356 

The 
right tool for 
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Power Guard's 60 VAC 
Power Cast power supply 
By Ron Hranac 

Most cable systems use 60 volt ferroresonant power supplies 
to operate the active devices in the trunk and feeder portions 
of their plant. These power supplies are generally either non-
standby or standby designs, with features and capabilities vary-
ing somewhat from manufacturer to manufacturer. Most evolu-
tions in power supply technology occur in the standby versions, 
with improved charging circuits, inverter designs and battery 
management. 

It's difficult to improve upon non-standby designs, other than 
perhaps incorporating more efficient ferroresonant transformers 
to help systems reduce long-term operating costs. But one 
manufacturer has made a change in conventional power sup-
plies; not so much the contents but the packaging. Power Guard 
recently introduced its Power Cast power supply, which is one 
of those ideas you see every now and then that inspires you to 
think, "Why didn't someone think of that before?" So we 
obtained one for testing and gave it a good workout in Jones 
Intercable's corporate evaluation lab. 

About the product 
Instead of the more typical stamped metal box, the Power Cast 

Figure 1: Regulation test (7 ampere load) 
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Internal components are mounted to dissipate heat effec-
tively. An optional PIP surge protector module for the unit's 
output is shown at the left of the capacitor. 

power supply is inside a cast aluminum housing about the size 
of a line extender or small trunk amplifier. The obvious benefit 
is the flexibility that this packaging provides. The power supply 
can easily be mounted on the pole, pedestal, wall or even the 
strand. 

It is designed to operate over a 95 to 130 VAC input while main-
taining a regulated 60 VAC quasi-square wave output. The ver-
sion we tested (PC1-6015) is rated at 15 amperes maximum out-
put at 90 percent efficiency—performance fairly typical of 
modern CATV ferroresonant power supplies. 
The power supply is inside a finned cast aluminum housing 

that is 6 inches wide, 8 inches deep and 12.5 inches wide. Out-
of-the-box weight is about 36 pounds. The unit is shipped with 
strand mount brackets, and optional pole/wall mount brackets 
are available from the manufacturer. Also available is a breaker 
box assembly that includes a line cord, utility outlet, circuit 
breaker and an MOV-type (metal oxide varistor) input surge pro-
tector that plugs into the 120 VAC utility outlet. Power Guard also 
can provide an optional output time delay plug-in module, as 
well as a PIP (transzorb) or crowbar output surge protection. List 
price for the Power Cast without options is $305. 

Lab measurements 
The regulation of the Power Cast was tested with a 7 ampere 

load (low efficiency) and a 15 ampere load (maximum efficiency). 
The input voltage was varied from what produced no secondary 
output up to a maximum of 130 VAC. Figures 1 and 2 summarize 
the power supply's output voltage regulation performance, which 
was quite good and exceeded the manufacturer's own specs. 
Power Cast also was tested at full transformer saturation, 

which was found to be 25 amperes with the output short-
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circuited. This load was maintained over an entire weekend and 
resulted in the output PIP surge protector module failing (as it 
was designed to do). When this module fails it allows the power 
supply to continue operating. The short circuit was removed from 
the supply's output and it resumed normal operation. 

Perhaps the biggest concern evaluating this product was how 
well it dissipates heat. Placing a ferroresonant transformer and 
its related components in an enclosed environment is certainly 
asking for possible problems. Power Guard considered this, so 
the transformer is well sunk to the housing and the fins do an 
excellent job of removing excess heat. 
Numerous temperature measurements were made of the 

transformer, capacitor and other internal components using a 
remote probe and Fluke 51K/J digital thermometer. Various spots 
on the housing's exterior (including the fins) also were measured 
with a special surface probe. Since ferroresonant transformers 
generate more heat with reduced loads, all temperature 
measurements were done with a 7 ampere load. 

At 68°F ambient (in the lab), the highest transformer tempera-
ture was 182.6°. The highest capacitor temperature was 138.6° 
and the housing just below the transformer was 132.2°. 

Further measurements were made with the power supply in 
direct sunlight and an ambient temperature of 100°F The trans-
former maximum was 172°, the capacitor 135.2° and the housing 
125.2°. With a mild breeze and an ambient temperature of 97° F, 
the transformer measured 168.2°, the capacitor 132.2° and the 
housing 121.4°. From this, it is apparent that the Power Cast 
adequately dissipated heat. In fact, it ran cooler outside in the 
sun (with open air circulation) than it did inside an air-conditioned 
lab with no air circulation! 
I was further concerned about the life expectancy of the 

capacitor operating at those temperatures. Should the power 
supply's capacitor dry out and fail because of the heat, the ferro-
resonant transformer circuit would no longer be self-regulating 
and its output voltage would drop. However, the capacitors used 
in the Power Cast are rated for operation at 90°C (194°F) at 660 
VAC. 
I called Cornell-Dublier, the manufacturer of the capacitors 

used by Power Guard. The engineer I spoke with explained that 
the capacitor is designed to last a minimum of 60,000 hours (6.85 
years) at its maximum ratings. He then performed the calcula-
tions of MTBF (mean time between failure) for operation of the 
particular capacitor used in the Power Cast at its measured 
temperature and actual operating voltage. His comment was 
something to this effect: "This capacitor should last forever." 

For weatherproofing, the power supply housing includes a 
perimeter gasket in the lid. Moisture ingress that sometimes 
occurs with conventional device housings should not be a prob-
lem, though, because the housing is vented through the external 
AC connection (utility box). Therefore, no opportunity should 
exist for a pressure differential to develop with temperature 

Figure 2: Regulation test (15 ampere load) 
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changes. Any moisture that might accumulate inside would be 
evaporated via the venting action and internal heat. 

Comments 
Power Guard thought this product through rather thoroughly 

when designing it. Possible heat-related problems have been 
addressed by good heat sinking of internal com-
ponents, the use of high temperature parts and adequate 
dissipation with a finned housing. Surge protection is available 
for both the input and output, affording a higher level of comfort. 

Ferroresonant supplies have been with us for a number of 
years, and this design is not a radical departure from what is 
already available. Its packaging is what sets it apart from other 
non-standby designs, allowing system operators quite a bit of 
flexibility for creative installations—including on the strand. 

For more information, contact Power Guard, P.O. Box 2796, 
Opelika, Ala. 36801, (205) 742-0055. 

WANTED 
USED VCII's 
Red, Yellow or 
White Labels 

We buy or trade 
VCII's 

(918) 836-8401 

VIDEOCIPHER II REPAIRS 
Fast Turnaround for Out of Warranty Repairs 

Commercial Units Only 
11.11111•••••••• Me. .41,« 

IONOCIPNVI it 

1575 N. 105th E. Ave. rIltIsa, Oklahoma, 74116 (918)836-8348 

VideoelpheeS. Reptstered Tfitlerne. of Goner.' Inammen1 Corporal«, 

*DRAKE IRD 
$599* 

'WITH TRADE IN OF 
WORKING WHITE LINE VCII 

TULSAT CORPORATION 

(918) 836-8348 
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CLASSIFIEDS/BUSINESS DIRECTORY I I 1111111111 
Help Wanted 

ATREX INC. 
A national installation contracting 
company has standing need for expe-
rienced installers. Call 1-800-874-4505 
for details and locations! 

HELP WANTED 
Installer/Technician Northeast 

Kansas/Southeast Nebraska area. 

Contact: Tristar Cable 
P.O. Box 1829 

Junction City, KS 66441 

TECHNICAL MANAGER 
Evaluates and assures the performance of 
the head-end, AML microwave and all 
passive and active technical devices for 
signal sources to destination. Responsible 
for the technical design of the system 
upgrade plan including all phases of plant, 
microwave and fiber optics and provide 
technical support to plant operations 
manager and upgrade manager. Minimum 
three years of CATV experience required. 
Formal or military electronic training 
desired. Microwave and/or fiber optics 
experience helpful. Send Resume. EOE 

Cox Cable, Oklahoma City, INC. 
2312 NW 10th 

Oklahoma City, OK 73107 

CA TV 
CONSTRUCTION CREWS 

• AERIAL & UNDER 
GROUND SUB-
CONTRACTORS 

• AERIAL SUPER-
VISOR 

• AERIAL FOREMEN 
• UNDERGROUND 
SUPERVISORS 

• SPLICERS 
• DROP CREWS 
• INSTALLERS 
• LINEMEN ETC . . . 

Contact: 
EARLY & SONS INC. 
58 S. Kimball St. 

Bradford, Mass. 01835 
ATTN: DICK EARLY JR. 
508-374-8033 

508-374-1876 FAX 
LONG TERM EMPLOYMENT 

M/F/EOE 

Leader in the placement of Cable Television Professionals 
Call Toll Free 800-433-2160. In Texas. call 817-599-7623. FAX 817-599-4483 

TECHNICAL MANAGEMENT TECHNICIANS 
PROD ENG, SE, 50K PL MGR, N, 40K SW TCH, E, 12/HR 
RF DESIGN, SE, 50K DES MGR, w, 30K LN TCH, FL, 10/HR 
PROD ENG, E, 50K SERV MGR, w, 40K LN TCH, NE, 11/HR 
FIBER ENG, SE, 65K CH TCH, S, 28K LD TCH, S, 10/HR 
STAFF ENG, NE, 40K CH TCH, NE, 32K LD TCH, MW, 12/HR 
PL MGR, TX, 35K CH TCH, W, 28K SW TCH, E, 12/HR 
PL MGR, E, 40K CH TCH, SE, 25K SW TCH, E, 13/HR 
TCH MGR, SE, 40K CH TCH, MW, 30K HDEND TCH, SE, 20K 
TCH MGR, MW, 40K CH TCH, S, 28K SERV TCH, MW, 9/HR 
CH TCH, TX, 32K DESIGNER, S, 24K SERV TCH, SE, 7.50/HR 

JIM YOUNG II ASSOCIATES 
One Young Plaza 1235 Ranger Highway Weatherford, TX 76086 

Call tor information about these and many other opportunities nationwide 

Applications 
Engineers 
What cable did for TV, 
DCR will do for stereo 

Digital Cable Radio, the hot new 24 hour all-
music service, is the most dramatic 
development in entertainment since the arrival 
of CATV itself. Explosive growth is creating 
great opportunities in our Applications 
Engineering Department for west and midwest 
locales. 

Selected candidates will interface 
with DCR customers, sales and engineering 
staff. Will travel 70% across the U.S. to ensure 
flawless launch of DCR involving applications 
engineering, training, and sales support. 

You'll need at least 5 years CATV 
experience, knowledge of CATV headends, 
microwave and fiber optics and computer familiarity. 
Jerrold Addressable System background a plus. 
BSEE or equivalent CATV experience a must. 
Strong interpersonal and communication skills 
coupled with enthusiasm and self confidence. 

To find out more about these unique 
ground-floor opportunities, send resume to: 
Ed Zakrzewski at Digital Cable Radio, 
2200 Byberry Road, Hatboro, PA 19040. 

A Service of Jerrold Communications 

General Instrument 
An equal opportunity employe' 

128 AUGUST 1990 COMMUNICATIONS TECHNOLOGY 



TECHNICIANS/INSTALLERS 
Riverview Cablevision is looking for 

experienced technicians and installation 
O.C. personnel. 2-4 years experience, 
N.J. driver's license & good driving record 
required. Excellent compensation and full 
benefits available. 

Apply in person or mail resume to: 

Riverview Cal- )1e11W 
Associates 
4007 Park Avenue 

Union City, N.J. 07087 

POSITION WANTED 
Cable Engineer: Professional with 
15 years CATV experience, 
knowledge of all types of systems, 
willing to travel in U.S. or abroad. 

Available for position with system, 

supplier, manufacturer or pro-

grammer. Contact: 

Charles Preston, 

2285 Tally Drive, 
Chamblee, GA 30341, 

(404)455-8147 

Professional Services 

WILLIAMS SOFTWARE SERVICES 
•Apple, Macintosh applications 
'Apple, Macintosh Internals; 
NuBus card, SCSI driver 

•Motorola 680XX Assembler & "C" 
Tom Williams 718-528-7360 

Broker will pay high commissions for 
leads or information leading to selling 
or purchasing of small CAN systems 
or small SMATV systems. Call Cam 
Sheffner or Robert Buttera at 714-
652-3457. 

INCREASE YOUR REVENUE 

Local Cable Advertising 
Insertion Consulting 

Eight years experience in all 
markets. Start ups or existing 
operations. 817-860-5330 

Service Technicians 

Friendship Cable, a subsidiary of Buford Television, Inc., has openings for Service 
Technicians in Arkansas, Missouri and Florida. Applicants must have previous cable 
television experience, a valid driver's license, and a good driving record. Company 
will assist with relocation costs if necessary. 

We offer a competitive salary and a generous benefits package. Please send 
resume or call for an applicatbn to: 

Buford Televlelon, Inc. 
PO.Box 9090 

Tyler, TX 75711 

214-561-4411 
EOE/M/F 

— Fe Paid — 
(ill or %%rift 
\\!UK KIRR) 
(708 369-2620 

P.O. Bo \ 2347 
Naper‘ille, II, 60567 
FAX: 708-369-0126 

CABLE SEARCH 
ASSOCIATES 
Professional Search 

and Placement 

CATV system in Harland, KY. Excellent buy, 
county franchise good for 15 years, 300 
subscribers, most of the plant is new. Will 
build additional 600 homes (no overbuild) for 
a labor cost of .50 per foot complete. Total 
cost= $300,000. Call Robert Buttera (Broker). 
714-652-3457 FAX: 714-929-2696. 

Equipment For Sale 

r crrl 

We Buy and Sell Converters. Line 

Actives and Passives 300 Mhz and Above - 
Magnavox. Jerrold. S/A. Pathmaker 

(-ALL ito l008 
Ax 4048 

FOR SALE 
Magnavox- Line Gear 

StA FF and Regular Line Gear 
Power Supplies - $115 
Taps and Splitters, etc. 

TM BROKERS 
Equipment Wanted 

Phone or fax 
208-687-2289 

AERIAL BUCKET TRUCKS 
Large selection geared for CATV 

STANDARD TRUCK & 
EQUIPMENT CO. 
1155 Hill St. SI. 
Atlanta GA 30315 

Phone: 1-800-241-9357 
BUCKET TRUCKS 

Bucket Trucks — Used 
Telsta. Versa-Lift Digger Derricks — 10 in Stock 

30 Other Utility Construction Trucks 

"We Buy and Sell'• 
Opdyke, Inc. 

3123 Bethlehem Pike, Hatfield, Pa 19440 
(Philadelphia Area) — (215) 721-4444 

LIQUIDATION 
SALE 

OAK RM 358-3 
500 Pcs, os is 50« eo 

OAK M 358 
2000 Pcs, need repo, 50. eo 
Rebuild Wi00 Day warranty 510 ea. 

SA 6703 
300 pcs, WORKING, no remotes 
si ea 
JERROLD 58 — 2/4 
1000 pcs S17 ea 

WANTED 
JERROLD DRX 1 DIC, 
OAK N12 Ch 2 or 3 
SA 8500 & 8550 

Highest Prices Paid 

CABLE EQUIPMENT 
BROKERAGE CO. 
818-709-3724 

818-709-7565 FAX 
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MLE 
Main Line Equipment Inc. 

1650 W. 180th St., Gardens, CA 90248 
WE BUY USED 

CONVERTERS-LINE GEAR 
WE SELL REFURBISHED 
CONVERTERS-LINE GEAR 
AT REASONABLE PRICES 

1-800-444-2288 
FAX 213-715-6695 

Emergency Alert 
Systems 

BY 

IdEAMNICS 
69 Channels 

14 day delivery 
Compatible with all headends 

AFFORDABLE 
24 & 88-Channel units also available 

(701) 786-3904 

Now! 
Quality Refurbished 
CATV Equipment 
(6 14) 221-3 13 1 
CABLE LINK, INC 

WANTED! 

SURPLUS CABLE INVENTORY 
• Jerrold • Hamlin • Scientific Atlanta 

• Pioneer • Oak • Zenith 
• Head End Gear • Line Amps 

WE BUY SELL OR TRADE! 

Cable Line 
415-566-8914 

Equipment Repair 

Repair//Rebuild of 
Commercial Insertion 

VCRs for Cable 
Call for Quote and References. 

Dallas Video Repair 
214-350-4062 

COMMERCIAL VIDEO CYPHER REPAIRS 
Fast Turnaround — Tulsat Corp. 

1575 N. 105th Ave., Tulsa, OK 74116 
(918) 836-8348 

WANTED TO PURCHASE OR TRADE 
Dead or Alive VC Ils 

Red, White or Yellow Label 
(918) 836-8401 

• 

• • 
• • 
«Mal. • 

• 
• 
• 
• 
• • 

41•1•IMIO. • 
• • 

• 

• 
• 

" The Cable Equipment 
Repair People " 

• Line Amplifiers and Headend 
Equipment Repaired 
All Makes And Models 

• Signal Level Meters Repaired 
and Calibrated 

• Flat Rate Labor Plus Parts 

For reliable, guaranteed repairs, please 
send your cable equipment to ACS. 

ADVANCED CABLE SERVICES 
Division of Aaron Communication Services Inc. 

2369 S. Trenton Way, 
Unit H 

Denver, CO 80231 
FAX: (303) 337-3084 

Call (303) 337-4811 

We Market Used Equipment 

To place a classified, 
call 800-325-0156. 

CLASSIFIEDS 
INFORMATION 
Three Easy Ways To Place 
Your Classified Ad 
• Fill out the attached classified ad form 
and return it to CT Publications Corp. 
• Call (303) 355-2101 for assistance 
with your ad placement. 
• To save time and mailing costs, use 
our TELEFAX (303) 355-2144 

Mechanicals 
21/4" x Depth 
Minimum: 1" in depth, additional 1/2" 
increments 

Classified 
12 point Helvetica boldface heads 
9/10 point Helvetica medium body copy 

Display Classified 
Typestyle same as classified or as 
specified by advertiser. Any display ad 
designed by publisher will be subject 
to production costs of $50 per hour. 
Maximum: 1/2-page display 
advertisement. 

Publisher's Policy 
1. Advertisements costing less than 
$200 must be paid in advance. 
2. Deadline will be 1st of each month 
prior to publication date. 
3. Ad copy must be submitted in 
typed format. 
4. Cancellation date will be the 1st of 
each month prior to publication date. 
No cancellations accepted after this 

date. Cancellations must be received 
in writing. 
5. The contents of advertisements are 
subject to publisher's approval. 

Rates 
Classified 1 column x 1 inch = $90 
Display 1 column x 1 inch = $95 

Ad Information 
Date of Insertion   

Headline  

Copy (attach additional sheet if necessary)  

Address   

L Blind Boxes are available. CT 8/90 
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Cable 
System 
Maintenance Inc. 

QUALITY YOU CAN SEE COAST TO COAST 

*System Sweep(CaLan) *Fine/Rough Balance 
*Prewire (CATV,Phone) *Drop Transfer 

1996 Creek View Ct. *Jax, FL 32225 
FL(904)565-1821 CA(805)254-7964 

THE CABLE CONNECTION 
"We Turn You On" 

• Strand Mapping 
• CATV Construction 
• As-Built Mapping 
• MDU Engineering 
• Splicing 

Joseph P. Baldwin, Owner 
(919) 799-6430 

• Audits 
• Drop Rebuilds 
• Trapping 
• Drop Installation 
• Pre/Post Wire 

126 Tram bay Drive 
Wilmington N.C. 28403 

app carL 
ViiCIIE.":5. INC 

101 Dry Creek Cove Circle 
Laceys Spring, Alabama 35754 

(205) 883-1101 

We Specialize In All 
Aspects of CA TV Engineering 

• Complete Mapping Service 
• System Design 
* Drafting Services Featuring 
Intergraph CAD 
• Full Digitizing Service 
Including use of USGS Maps 
• CU Evaluation 
• Head-End Setup 
and Consultation 
• Custom Software 
Development 

USGS-CAD MAPPING • COMPUTER AIDED SYSTEM DESIGN 
DRAFTING • STRAND MAPPING • AS-BUILTS 

American Cnrietlen Development, Me. 

ATV DESIGN & MAPPING 

318 Government Place • Williamsport, PA 17701 
717-323-9028 • 1-800-448-5087 

MIDWEST CABLE SERVICES 

.InstallatIons, Audits 
•CLI Drop Replacement 
•Prewire & Postwire 
M.D.U. Upgrades 

'Aerial & Underground 
Construction 

'All Mapping, C.A.D. 

Box 11117 • Martinez, Ga 30917 
Bob Luta • 404-863-8851 

— NATIONWIDE BUYERS — 
CAT/ SCRAP CABLE AND USED UNE GEAR 

322 N. Michigan St. 
Plymouth, IN 46563 

(219) 936-2545 
FAX (219) 936-5749 

HIGH TECH - f\IT HIGH PRICED 

AERIAL MEASUREMENTS, /NC. 
CATV SYSTEM LEAKAGE SURVEYS 
RROADCAST ANTCNNA pATTERHs 
DESIGNED BY FIRST CLASS ENGINEERS 
PRECISION MEASUREMENTS ARE OUR SPECIALTY 

Dave Bishop 
P.O. box 26/ 
Burrton, Konses 67020 
(316)463-2098 

Gl enn L. Be t 
2750 S. I67th West 
Goddard, Kansas 67052 
(3/6)794-2334 

CMS 
CHARACTER 
GENERATORS 

ONLY $399.00 

Dickel Communications Co. 
P.O. Box 229 Sohrong, CA 93443 

805-688-4440 FAX 805-688-4853 
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INaCom  
BUILDING COMMUNICATION SYSTEMS THROUGIIOUT AMERICA 

• Full Installation Services 
• Converter Exchanges, Audits, Special Projects 
• MDU, SMATV, LAN, Pre/Postwiring 
• Aerial/Underground Construction (Including Fiber Optics) 
• Strand Mapping (AutoCAD) 

• Field Engineering, Make-Ready, As-Builts 

• RF Design (CADSUM 
• CLI Detection/Correction 

1900 E. Dublin-Granville Road, Suite 100A, Columbus, OH 43229 
• (614) 895-1313 • (800) 669-8765 • FAX 9614) 895-8942 

0411111111  dAIRMIIIWIIIIIIIPIWEIM »MI 
_ _ _ _ _ __ — 

IRON MOUNTAIN. MICHIGAN 

COAX - FIBER 

(DUALITY SERVICE PERFORMED ON A TIMELY BASIS 
SINCE 1957 

WAPPING. 0E9GN CONSTRUCTION EMGINEDING 

CABLE CONSTRUCTORS, INC. 
1-800-338-9292 

KWNGNESS ELECTRONIC SUPPLY (KES) 
1400-3389299 

White Sandi 
Jumper Cables 

Custom connectors and cables for all aspects of CATV 
Gilbert AliS All types of cable from 
PPC Belden 

LRC and others Comm Scope 
Times 

Quick delivery on all colors and lengths 
Write or call (602) 581-0331 

P.O. Bor 43437, Phoenix, AZ 85080-3437 

IRANSMEDIA PARTNERS 

Patty Linster 
Account Executive 

CABLEFAX • COMMUNICATIONS TECHNOLOGY 
INTERNATIONAL CABLE • MEDIA BUSINESS 

MEDIA BUSINESS REVIEW • MS0 • NEWSPAPERS 8, TECHNOLOGY 

50 South Steele, Suite 500 • Denver, Colorado 80209 
Telephone: (303) 355-2101 FAX: (303) 355-2144 

TSB, Inc. 
• DESIGN, STRAND MAP, AS-BUILTS 
• CAD DRAFTING SERVICE 
• HEADEND RACKING AND RENOVATIONS 
• CLI 
• TAP AUDITS 
• ONSIGHT TECHNICAL TRAINING 
• STRUCTURAL ANALYSIS OF TOWERS 
• FIBER OPTIC DESIGN AND CONSULTING 

Sales: (708) 541-3993 P.O. Box 244 Engineering: 
FAX: (708) 541-8596 Yankton, S.D. 57078 (605) 665-1393 

FAX: (605) 665-1708 

SAVE YOUR 
MONEY. 

Lower your costs for programming, equipment, 
and service through group purchasing. Join today. 

B INS 
CIONEATIVE. INC 

14809 West 95th St. Lenexa, KS 66215 913-599-5900 

RTK 
CORPORATION 
120 Floral Avenue, New Providence, N.J. 07974 
(201) 665-0133 
Fax #201 665-0990 

11 IMO 
IMM 

MI 

all liar MI\ 
MIL 

=---eee Quality Installation 
& Maintenance Services 

• Design Extender Inc. 
inc, 

Engineering Services 
Field Engineering 
AS•Builts 
Make Ready Survey 
MDU Survey 

System Audits 
Map Maintenance 
System Design 
Redesign 

Upgrades 
Design Analysis 
Intergraph 
Digitizing 

3317 N. Hwy 94 • St. Charles, MO 63301 
314-949--9223 • 1-800-666-MAPS 
• FAX YOUR REQUESTS OR MAP ORDERS • 

FAX # 314-949-9226 
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SPECIAL VOLUME PURCHASE OFFER 
"Cable Television - Second Edition" 

by Bill Grant 

400 page, hard cover text on CATV technology 

1 copy - $ 30.00 each 36 copies - $ 24.00 each 
18 copies - $ 26.00 each Larger orders - call for quote 

Above includes shipping inside US 
Shipping costs billed outside USA 

GWG Associates, RD 1, Box 367 D 
Schoharie, NY 12157 (518-295-7954) 

ERIC POTH PRESIDENT 

Txralikur eablt eommuniratione, (Eth. 
37 SYCOLIN RD. 

LEESBURG, VA 22075 

ENGINEERING AND DESIGN - UNDERGROUND CONSTRUCTION 
SPLICING - POST/PREWIRES - INSTALLATIONS 

AERIAL CONSTRUCTION - REBUILDS - CLI DETECTION & REPAIR 

Toll Free 1-800-462-3811 — (703) 478-8448—FAX (703) 478-8818 

• Aerial & Underground 
Construction 

• Strand Mapping 

• System Design 

• Residential & MDU 
Installations 

• Subscriber Audits Contact: 
Bernie Czarnecki 
(814) 838-1466 
P.O. Box 219 
Lake City, PA 16423 

Cablemasters Corp. 

• Proof of Performance 

• Fiber Optics and LAN, Services 

JOHN JAMES CATV SERVICE 

Specializing in: 

MHeadend Proofs 

'Repairs 

"FCC Offsets 

1218 Franklin Cir., NE. 

Atlanta, GA 30324 404-636-1031 

Services Specualist" 
Kennedy Cable Construction, Inc. Reidsville, Georgia 
(P.O. Box 760) 30453, (912) 557-4751 WATTS 1-800-673-7322 

For Aerial and Est. 1972 

Underground ''Fiber 

Construction Optic 

California Amplifier 

"U.S. manufacturer of low noise amplifiers and block 
converters for C-Band, Ku-Band, VSAT, and MMDS." 

Dennis Schwab 
Vice President, Marketing 

California Amplifier, Inc. 

460 Cake San Pablo 
Camarillo, CA. 93012 USA 

Phone: (805) 987-9000 FAX: (805) 987-8359 
Telex... 469193 

, - 
c--, 

8 -SERVING THE 
ENGLISH INDUSTRY 

EN . ERPRIZES SINCE 1974' /7 

c=1 

m l, CLAN 
lte THE INSTALL C Audits 

c...i 
e.:. ep, 

I  

Installations 
PEOPLE El Drop Transfer El 

0 Prewire/Postwire 

' 
P.O. BOX 15515 E Underground/Aerial 

1 Or/ando, Florida 32853 construction 
i 1407_859_6511 D Fiber Optics 

CATV DESIGN 

ASSOCIATES, INC,. 
• Design 
• Strand Mopping 
• As-Bud? Mapping 
• System Analysis 

• AutoCod Drafting 
• LinexCad Drafting 
• Cad Training/Setup 
• Drafting Services 

3100 t LAMA!, SIM iot. 41/81181, TX 78704 

STEVE WILLIAMS (512) 444,2461 DOUG BURNS 
Ples.deret Vice Preudent 
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sm 
dB-tronics CONVERTER 
. get converted!! REPAIRS 

SCIENTIFIC ATLANTA 8550 $23.95 
GENERAL INSTURMENT DPV5 $22.95 " 

PLAIN JANE DIGITALS $13.95 
(Flat rates including parts, labor and a 6 month warranty) 

For more information call Chris or Keith @ 1-800-356-2730 

Call Us Last 
After you've gotten the big prices and the big 
promises from the big guys. call us CTI offers 
• new restored • software 

equipment • industry expertise 
• marketing • personalized service 

consulting services • low prices 

Cable Technologies International, Inc. 
SOP '0 7 '05' County Line Road 

Hum,ngdon Valley PA 19006 

Tel (215) 953 0100 FAX 1215) 322 6127 

' VIDEO PAGE GENERATOR & TOUCHTONE RELAYS ' 
300 Page 

Character 

- 

•°'' - 

"NTSC Video 

Generator 
Display' 

"..---
EPROM 
Auto 
Boat 

Included 
Gen.- 

any format 

cllsPlaYi 
clock 
video 

8189.95 

TSDO TOUCHTONE DECODER & QUAD RELAY CONT. .., 
'Jill.  cîr.n cr=111, [1 
QUADS 99.95 

r --,- f •' DIGITAL 
.. :1;, — VOICE 
.=.........-, RECORDER 
eâqii••'—: Model DVPA 

'‘, .''.'.• a • .: $179,95 , 
and R.F. switch boards 

sites from your office 
dec mom 8 latch,ng 
4 On/Off DPDT relays 

"QUAD" $99.95 

pr.-1MODOPE VI pc_31  .,w1 
• r=  •* Egm _p 

n 
rsoo$ 89.96 

dEsiiiTHEEPE- e 
--- 3  l l 

High resolution 

Displays 
or sequence: 
scroll, 
Local & 
out, cable+EPROM 

"Video Page 

up to 300 pages in 
Full screen. celer 

flash, vary height, 24Hr. 
modem control. NTSC 

"VIDG" 

. . . • 

3  AB Z.: 
RL4-F $199.95 

Combine our decoder 
to control your head end 
TSDO Touchtone4 chglt 

expands to OUAD; 
controls1 RL4, -MOO" $89.95 

• C64 "Head End Manager" ''  
Programs 8. sends On/011 Touchtonerelay 
Sequences, Controls all relays from 
Keyboard or external modem, Daily, 
weekly, monthly, 28 digits per event. 
Program100's of TSDQ/QUAD 8. RL4 
Alarm clock, local or modem control' 
EPROM Cartridge -TPSG" $249.95 

RL4 Switch Video or R.F. >65 DB Iso DC to 600 
µHZ, 4 A/B -75S1 Relays "F'con."RL4F1199.95 
Digital voice recorder. 30/60 sec CD Fir Fudellty 
REC 8. PB buttons. Mic 8. Spk. jacks.1 wan a_udio 
contmuOus repeated message. "DVM" $179.95 

• . ENGINEERING CONSULTING ' Ask for free 1 
583 CandlewOOd St. Brea, Ca. 92621 

• ., ' TEL:714-671-2009 FAX: 714-255-9984 \ product catalog j 

"Committed To Serréce Eacellenco. -

Plant Construction - Mentenance 

Customer installafions 

(619) 442-0713 • FA X (619) 442-148(1 
(714)542-1055 • FAX (714) 542-0726 

1639 E. Edinger, Unit C, Santa Ana, CA 92705 

(401) 392-0563 

AXSYS COMMUNICATIONS, INC. 
Network and Fiber Optic Systems 
Design • Installation • Testing 

20 Biscuit Hill Road 
Foster, RI 02825 

New Construction • Installs • Balancing • Splicing 

Cable Construction, Inc. 
Performance Built Our Company 

Specializing in Rebuilds 
Harold Bigham PO. 903 
(904) 932-6889 Gulf Breeze, FL 32562 

r\ifi)r, 
C.A8lf CONTRACT INSTALLERS, INC. 
INSTALLERS/ UHF Radio Equipped Trucks • Uniformed Installers 

HOUSE INSTALLATIONS 

Aerial — Underground — Pre-wire 

APARTMENT INSTALLATIONS 

Post wire — Pre-wire — Commercial Building 

Tap Audits 

Install or Remove Traps and/or Converters 
Drop change over for System Rebuilds 

LENNY FISCHER MONTIE FISCHER 

PO. Box 1564 P.O. Box 1058 

Appleton, Wisconsin 54913-1564 Fort Walton Beach, Florida 32549-1058 
(414) 582-7087 (904) 651-5154 

VisioNs, 
"Communication You Can See" 

• C.A.D. Drafting Service 

la Project Cost Analysis 

10102 Hwy. 105 W. 

Montgomery, TX 

77356 

• Engineering 

II Construction 

David Christy 
409-588-2099 

519 E. Center 
Sikeston, MO 

63801 
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Drop connector, 
trunking system 
Augat/LRC introduced its new indoor 

drop connector, the Push-N-Lock. Its one-
piece construction is said to make installa-
tion simple resulting in a reliable connec-
tion. One push locks the indoor drop con-
nector in place and provides a positive RF 
seal. The product uses a standard 1/4-
inch-1/4-inch prep and offers universal fit 
to any port and complete compatibility 
with all RG-59 and RG-6 cables. Units are 
in beta test and full production is expected 
next month. 
The company also introduced the Opti-

flex AM 1000 fiber trunking system. It can 
accommodate standard coax, offers 
modular upgradability to fiber trunking 
with the addition of up to four plug-in op-
tical receivers and features a 1 GHz plat-
form, dual trunk output ports and a redun-
dant coaxial trunk input. It can accom-
modate push-pull, power doubling or 
feedforward trunk amplifiers. 
Reader service #98 (connector), 
#97 (trunking system) 

Pedestals, 
F connector 
Pyramid Industries introduced its 

newest series of pedestals, HP (high pro-
file). The HP series is designed to provide 
a high level of visibility and optimum 
splicing capacity. In addition, the com-
pany says the HP series provides oper-
ators and contractors with the first CATV 
pedestal line that conforms with the re-
quirements of joint trench. 
The company also announced its uni-

versal F fitting, the UNI F. According to the 
company, the new design offers superior 
grounding and RF shielding along with 
optimum pull strength. When installing 
the product with any .360 crimp tool, its 
crimp ability is said to ensure a proper 
install. 
Reader service #115 (pedestals), 
#137 (F connector) 

Fiber, couplers 
Corning announced two new products 

—the Titan fiber cable and a family of 
optical couplers. The Titan fiber is a mech-

anically enhanced single-mode fiber com-
patible with current field practices like 
stripping, cleaving and mechanical and 
fusion splicing. It is also compatible with 
other standard single-mode fibers. Titania 
(a chemical additive) has been applied to 
the outer cladding glass of the fiber. 
The family of optical directional 

couplers is said to share system resources 
and eliminate other active electronics. 
The family includes 1x 2, 1x4 and 1x8 
single-mode splitters and a line of direc-
tional couplers. They offer low-loss, wave-
length independent (achromatic) per-
formance. 
Reader service #110 (fiber), 
#109 (couper family) 

Pattern generator 
Anritsu introduced its MP1701A pulse 

pattern generator that produces a digital 
bit stream at frequencies as high as 10 
GHz from an internal or external clock. It 

Cabletek enclosures securely cover 
your connections. And they're built 
to last. Cabletek stocks both metal 
and plastic enclosures in many 
sizes and colors. Designed to meet 
your specific needs. 

850 Taylor Street • Elyria, Ohio 44035 
(216) 365-3889 

Toll-free 800-562-9378 
Fax (216) 322-0321 

bJh 
WIRING PRODUCTS 

Reader Service Number 69. 
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is capable of supporting the highest levels 
of research in lightwave communications, 
optical signal processing and high-speed 
logic devices. 
The unit generates programmable pat-

terns up to 512 Kbits long, allowing STM-16 
patterns to be generated in one page. The 
Pseudorandom Sequence Patterns 
(PRBS) can be varied from 10 -7 to 231 
-1, and their mark ratio can be varied. Two 
complementary data outputs and three 
clock outputs are provided. Data pattern 
length can be up to 524,288 bits, and word 
pattern can be up to 16 bits. The unit will 
convert eight external data inputs at one-
eighth of the basic clock rate to one serial 
data output available at the front panel. 
The multiplex (MUX) function works as a 
byte-to-bit serial converter that converts 
eight separate inputs into one pattern 
output. 
Reader service #89 

Stripping tool 
Lemco unveiled its Model X0690 jacket 

stripping tool that can be used to remove 
the plastic jacket from all coaxial cables 
from .412 to 1 inch. The tool prepares all 
cable sizes by adjusting the upper plate 
to the cable size and snugging the thumb 
screw in about three seconds. The prod-
uct works on both standard and heavy 
jacket thicknesses and the blade never 
touches the aluminum shield. It is made 
of aluminum and finished with a gold 
chromate conversion coating. 
Reader service #132 

Trap, connectors, 
ground blocks 

Regal announced several new prod-
ucts, which included its new ANT series 
negative trap. It is a 600 MHz, four-pole 
trap configured to withstand temperature 
extremes. Its design is said to eliminate 
the traditional 0-ring seal, which may fail 

over time and allow moisture ingress to 
affect the notch frequency of the device. 
The trap housings are individually ma-
chined from solid brass for signal leakage 
integrity. Capacitors within the hermetic-
ally sealed housings provide stable notch 
characteristics over a full temperature 
range. According to the company, the 
combination of brass airtight housing and 
the company's electronics yields consis-
tent specifications from unit to unit. The 
product will be available for VHF, midband 
and superband channels. 
Also introduced were the new F-81 

splice connectors (RF-81 and RF-81H) and 
low profile ground blocks (RGB-81LP). 
The company's exclusive feature of flat 
F ports on both ends is said to improve RFI 
integrity. The F-81 connectors use brass 
for corrosion protection. The 1.1-inch long 
RF-81 is configured for in-line splicing only 
and the 1.4-inch long RF-81H version is 
used for wall plates and demarcation 
points. The extended thread length of the 
RF-81H allows for plate thickness with suf-
ficient length for male connectors and 
sealing sleeves. 
The RFB-81LP ground block features 

a compact design that eliminates un-
necessary cable bending when mounted 
within the Keptel on-premises box. Up-
grading the F-81 barrel from ordinary die-
cast zinc to brass is said to extend the life 
of the mechanical interface and reduce re-
placement. The ground block provides a 
positive connection between drop cable 
and ground wire, which is said to make the 
installation of the RGB-81LP precise and 
simple. 
Reader service #120 (trap), #119 (con-
nectors), #118 (ground block) 

Standby supply 
Control Technology introduced the Cita-

tion Ill standby power supply, which 
features PWM regulation in standby mode 
and battery saving cycle charging. The 
16-amp, three-battery product is said to of-
fer greater efficiency in standby; PWM in-
to a standard cable load is typically 10 to 
15 percent better than ferroresonant tech-
nology, according to the company. The 
cycle battery charging is claimed to pro-
vide longer battery life due to the more for-
giving nature of cycle charging as com-
pared to constant charging systems. 
An automatic self test evaluates all 

aspects of the system every 10 days, in-
cluding batteries. The product has high 
speed overcurrent shutdown, battery 
overcharge alarm and all-aluminum 
construction. 
Reader service #85 

Stripping tool 
Ben Hughes/Cable Prep introduced the 

CPT stripping tool for preparation of RG-6 
and RG-59 drop cable. The tool removes 
the cable jacket, cuts foil and braid and 
exposes the center conductor in one step. 
The stripping dimensions are set to in-

dustry standards and it has non-adjust-
able tool steel blades that come in snap-
in replaceable cartridges. 
Reader service #117 

UPS 
Perma Power Electronics introduced its 

local area network (LAN) compatible un-
interruptible power systems. The new line 
features the 500 VA Model SPS-500L and 
the 1200 VA Model SPS-1200L. The new 
units are Novell-tested and approved and 
are compatible with other major LAN 
systems, including 3-Com and Ethernet 
and with the UNIX and XENIX as well as 
the MS-DOS operating systems. The 
models are designed to signal the loss or 
disruption of commercial power, power 
restoration and power shutdown condi-
tions. 
These models are designed to signal 

the loss or disruption of commercial 
power, power restoration and power shut-
down conditions. The company offers 
separate interface cables to meet the 
specifications of the most popular LAN 
systems. The LAN-ready Perma Power 
systems provide backup power to the net-
work when power fails, sending a signal 
to the fileserver to alert users to the status 
of the power line and that the fileserver is 
operating on backup power. 
Reader service #96 

Switch star system 
The Cablestar switch star system was 

introduced to the North American market 
by Cabletime. According to the company, 
the system delivers a wider range of cable 
TV, data and telecommunication services 
into the home than with any other cable 
TV system currently available. 

It was designed for larger cable sys-
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terns that are now increasingly being 
planned with up to 64 subscribers served 
from each switch point. The system has 
increased channel capacity, up to 550 
MHz per trunk, with a dual trunk capability 
as standard, giving up to 1 GHz of spec-
trum. Services offered with the system in-
clude channel tiering, impulse PPV, audi-
ence analysis, telephony, interactive tele-
vision and data. 
Reader service #136 

Editing systems 
Channelmatic Inc. announced its new 

line of Compeditor automatic editing 
systems. The line consists of the Series 
300, Series 400 and Series 600. 
The Series 300 features the ECU-300 

with A/B roll and optional DTMF encoder 
for three VCRs. The Series 400 has the 
ECU-400 with continuous roll, a 1,000-
event memory and optional FSK or DTMF 
encoder for four VCRs. The Series 600 
features the ECU-600 with continuous 
roll, 2,000-event memory and optional 
FSK or DTMF encoder for six VCRs. 
Reader service #135 

Cable locator 
The Pin-Pointer from Xetron Corp. 

locates buried cables, pipes and power 
lines and provides automatic depth read-
out. Shorts and contacts can be quickly 
pinpointed and analyzed. 
The product is switchable for low-

frequency, high-frequency and 60 Hz 
detection. The low frequency mode pro-
vides monitoring over longer distances, 
though it must be connected (conductive-
ly coupled) to the cable or inspection wire. 

The high frequency mode requires no 
direct connection. When the product is in 
the low-frequency or high-frequency 
mode, the power line signal is screened 
out so that 60 Hz "noise" won't interfere 
with locating cables or detecting breaks 
and shorts. 
Reader service #104 

Test set 
Tau-tron, a unit of General Signal, an-

nounced enhancements to its Model 5300 
DS3/DS1 channel access transmission 
test set. The new features are said to make 
the portable unit easier to use and reduce 
the time needed to run turn-up tests and 
maintenance operations. Remote access 
to all of the unit's capabilities is now avail-
able using the company's instrument con-
trol software (ICS). ICS runs under MS-

DOS and is also available for the com-
pany's Model 5108 DS1 test set. 
Other enhancements include the 

display and reporting of DS2 status and 
alarms, simultaneous display of four 
separate measurements on the front 
panel display and DS1 B8ZS line coding. 
It also includes simplified menu structure 
to access test parameters and a rugged, 
multi-position carrying handle. 
Reader service #106 

Barker system, 
event controller 
Telecommunication Products Corp. in-

troduced its Barker System that provides 
a completely automated pay-per-view pro-
motional channel. It is comprised of a 
character generator, a videotape player 
and a control unit, which is used to con-
trol switching functions between the char-
acter generator and the VTR. The system 
works as follows: A sequence of pages 
may be programmed and saved into the 
character generator to be switched later 
out over the air by the control unit. The 
tape player (or satellite feed) plays a series 
of movie promos. At a designated time, the 
control unit can switch to the character 
generator. The control unit may be pur-
chased separately to control existing char-
acter generators and videotape players. 
The company also announced it made 

an agreement with T. Edward Black to 
work together in developing and market-
ing headend and station automation 
systems. The initial product is the Queue 
Master timed event controller developed 
by Black as a replacement for old Kavtrol 
systems. The package features the multi-
ple vendor/multiple bus capabilities the 

QUALITY IS AN OBSESSION 
  CATV/LAN SERVICES   

Mapping and Designing 
o As-BuilaStrandmap/MDU 
O New Build/Plant &tension 
o Rebuild/Upgrade/Retrofit 
O AutoCAD Mapping 

Testing, Analyzing and Repair 
o CLI and Leakage Testing 
o Autotest (Automated signal testing/analyzing) 
o Span Analysis (Retrofit cable analysis) 
o Head End Monitoring and Telemetry 
o Power Supply, Upgrade, Monitoring, Repair 

FROM 

DUMB AULD 
AND 

ASSOCIATES 

•mdmak 

zwu 

9034 N. 23rd Avenue Suite 6 
Phoenix, Arizona 85021 

(602) 870-4977 FAX (602) 870-4820 

Customized 
Services/Software 
o Third Party Quality Control 
O Plant Asset Inventory 
o Plant/Subscriber Audit 
O Preventive Maintenance Program 
o School System Consulting 
o Hardware Design and Implementation 
O Bar Code Automation 
O As-Built Database Software 
o Power Supply Database & Maintenance 
Software 
o BOM/Purchase Requisition Software 
O Engineering Project Tracking Software 
o AutoCAD Enhancement Software 

Let our well established, versatile, and experienced team serve your many needs. 
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Scope Buster 
Prices! 

call 

800- 882-NTSC 
Waveform monitors 

800- 882-NTSC 
Vectorscopes 

800-882-NTSC 
Complete line 

800- 882-NTSC 
Lowest prices... 

800-882-NTSC 
Anywhere 

800- 882-NTSC 
Cash discount 

800- 882-NTSC 
Immediate shipment 

800- 882-NTSC 
Free 2nd day air 

800-882-NTSC 
Quality 

800-882-NTSC 
Who ya gonna call? 

800- 882-NTSC 

BTC 
TFST 

NIE.SUPEMFNT 

INC 

7500 Six Forks Road 

Raleigh, NC 27615 

Kavtrol was noted for. The system is based 
on a rack-mounted industrial 386 PC and 
the software program (called Queue 
Master) provides real time control of 
devices from a switch schedule on disk. 
The product is said to be different from 
other automation systems in that devices 
are controlled by words entered as text in-
to a free-form log, which allows freedom 
in the type and structure of commands 
sent to devices. 
Reader service #108 (Barker system), 
#107 (event controller) 

Pedestals 
In September, Reliance Comm/Tec's 

Utility Products will release a new line of 
pedestal products. The Access 360° ped-
estals are plastic or metal and have 360° 
access. According to the company, the 
pedestals will have greater stability and 
greater volume. 
The pedestals have a smooth, rec-

tangular design that is said to better fit the 
shape and volume requirements of tap 
and passive equipment. They feature lift-
off covers and are available in either heavy 
gauge mill-galvanized steel or low temper-
ature strength, UV resistant plastic. 
Reader service #100 

Control box 
The Service Control Box was unveiled 

by Telecrafter Products. It has extra wide 
foam encased cable feed slots that pro-
vide a snug fit for cable and expand to 
accommodate conduit. A 1-inch diameter 
knockout offers easy rear-entry to the 
enclosure, which is said to be perfect for 
prewire installations. 
The unit is 81/2 inches high, 61/4 inches 

wide and 234 inches deep. It is made of 
impact resistant, UV-stabilized, talc filled 
polypropylene. 
Reader service #99 

Audio manager 
Audio Rider 2000 is a division of Real-

time Electronics Inc. The Audio Rider 2000 
is designed to manage audio levels on a 
cable system and solves the problem of 
audio shift from channel to channel and 
program to program. The system matches 
the audio level of 120 channels to a single 
software reference. 
The system is a complete microproces-

sor-based audio management system 
comprised of a rack-mounted computer 
that directs and coordinates the operation 
of up to 60 intelligent gain control units 
(IGC) units. Each IGC controls two mono-

phonic or one stereophonic audio channel 
for a total of 120 audio channels. It con-
tinually monitors the actual sound level of 
program material and using a Fast Fourier 
Transform (FFF) determines what changes 
are necessary to move the sound level of 
an individual channel to within the target 
range. 
Reader service #92 

Dehydrator 
The ADH-2 dehydrator introduced by 

Environmental Technology is designed for 
pressurizing waveguide, air-dielectric 
coaxial cable, feedhorns and similar ap-
plications with dry air. The unit features 
rack mounting (outdoor mounting optional) 
and automatic regeneration that elim-
inates the need for manual reactivation or 
replacement of the desiccant. 
A LED display provides parameter, 

functional and error code data. Other 
features include built-in test and fault 
diagnostic capability along with an alarm 
relay and indicator for critical problems. 
Additional status indicators provide power, 
warning and alarm status information. 
The unit operates from 120 VAC and 208/ 
240 VAC at 50 Hz/60 Hz. Units compen-
sate for powerline and voltage fluctuations. 
Reader service #95 

Multitap 
Toner Cable Equipment announced its 

new multitap, the Quadtap. It is direc-
tionally coupled and has 32 or 48 ports 
with groups of four different tap values. 
The tap measures 6 inches by 8 inches. 
The product is manufactured to United 

International specifications for U.K. 
systems. It is said to lend itself to high den-
sity cable systems. 
Reader service #133 

Fall arrest device 
Scepter's Pole Shark fall arrest device 

is said to function fully on icy, wet or snow-
bound poles. The reversible gaff wheel 
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allows the tool to be placed in any posi-
tion on a pole with Grade 9 bolts with 
locking nuts to provide optimum strength 
and nylon webbing running continuously 
around the tool for a second line of 
defense. 

Coated nylon lanyards and high strength 
resin withstand abrasion. Torsion springs 
hold the Pole Shark on the pole without 
user support. 
Reader service #134 

Portable testers 
L-com's DX series of portable cable 

testers has a tester for modular, coaxial and 
twinaxial cable requirements. There are six 
cable testers in this series. 
Each tester scans for continuity, shorts 

and cross wirings. Red and green LEDs 

indicate the cable's status. Full instructions 
appear on the label. The high impact case 
is 2.4 inches x 3.75 inches x 1.1 inches 
and operates from one 9 V alkaline battery, 
which is included. 
Reader service #93 

Oscilloscope 
The Model 9410 digital oscilloscope by 

LeCroy is an all-purpose instrument pro-
viding two independent channels, each 
with 150 MHz bandwidth, 100 Msamples 
per second, eight-bit ADCs and 10 K of ac-
quisition memory. This long record length 
is vital for maintaining high usable band-
width and very high timing resolution, ac-
cording to the company. This together 
with a zoom function expands selected 
portions of a trace up to 200 times allow-
ing viewing of extremely fine details. 

Features include a 5 x 7 inch, high 
resolution (4,096 x 4,096 point) vector 
scan display, the credit card memory 
option that allows the user to store up to 
512 K words of waveforms or setups per 
card and the unit's intelligent trigger 
system that offers pulse- and interval-
width, logic pattern, state, time/events and 
TV triggering. 
Reader service #95 
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The Industry's 
Technical Training 
Partner Since 1968 

For 22 years the National Cable 
Television Institute has taken the pain 
out of technical training for thousands 
of cable companies. NCTI offers a 
complete career path for cable televi-
sion technical employees at all system 
levels, as well as special interest cours 
es for specific training needs. 

Results-oriented technical training 

• Cost-effective 
• Easy to administer 
• Technically excellent 
• Consistent, planned curriculum 
• Self-paced learning 
• Written for cable employees by 
cable veterans 
• Doesn't take employees out of the 

field or require expensive trips to 
training facilities 

NCTI has a course for every level 
and interest 

Career Path Courses: 
Installer • Installer Technician • 
Service Technician • System 
Technician • Advanced Technician 

Special Interest Courses: 
CATV Fiber Optics • CAN System 
Overview • Broadband RF 
Technician • CATV Technology for 
Non-Technical Employees • CATV 
Technology for Industry Suppliers • 
Television Production 

Please rush me: 
J A complete Training Kit with informa-

tion on all NCTI courses. 
J More information on the following 

NCTI course:____. . 

.ISO affiliation 

Address 

r_ 

I ).,ytime phone__ 

\lad this form to. 

7:; 

CT 8/90 

National Cable Television Institute 
RO. Box 27277, Denver, CO 80227 

(303) 761-8554 
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PRESIDENT'S MESSAGE I1111111111111111111111111111111111111111 

Launching a new SCTE year 
By Wendell Woody 
President, Society of Cable Television Engineers 

First, I want to thank the 1990 SCTE 
board for electing me to this office to serve 
them and the Society as president for the 
upcoming year. I will devote a significant 
amount of time and effort to the Society 
and serve it with honor. 

In addition to strong leaders on this 
board, we have three past presidents; it's 
as though George Bush's staff included 
Gerald Ford, Jimmy Carter and Ronald 
Reagan! (Well, maybe that example would 
not universally be acknowledged as ad-
vantageous!) However, it will certainly be 
a tremendous advantage to have three of 
our SCTE past presidents serving on this 
year's national board: Bob Luff, Ron 
Hranac and Jack Trower. 
Bob Luff served two terms as president 

back when the Society was coming out of 
financial problems, developed the BCT/E 
program and had less than 20 chapter/ 
meeting groups and less than 2,000 na-
tional members. Bob is serving his sixth 
term on the board, so we plan to draw ex-
tensively upon his experience and talents 
during this year. 
When president, Ron Hranac rapidly 

expanded the Society in membership 
growth and chapter development. Most 
significantly, he helped establish a work-
ing relationship with other engineering 
and technical organizations, which in-
cluded: American Radio Relay League 
(ARRL), Society of Broadcast Engineers 
(SBE), National Cable Television Associa-
tion (NCTA) and the U.K. SCTE. As an ex-
ample, the SBE had a booth at our 1990 
Nashville Cable:rec Expo. In turn, we will 
have a booth at the national SBE confer-
ence in St. Louis on Oct. 4-6. 
Our immediate past president, Jack 

Trower, started his term in office last year 
by stating, "We have reached a point in 
our growth cycle, that it is now time to com-
pletely evaluate our Society and shore up 
its foundation and structure so that we will 
have a stronger base for all future growth." 
Thereupon, both the chapter and national 
bylaws were addressed. More work is re-
quired in this area and will be completed 
this year. As past president, we look for-

ward to Jack's continued guidance, sup-
port and follow-through on this and other 
programs he initiated. 
1990 is the year for great expansion 

again, along with greater achievements 
in training and education. Never before 
has our industry focused so much atten-
tion on education, and never before has 
the SCTE's role in technical training been 
more critical. I will be looking to the mem-
bership to work on our subcommittees 
and program development this year. 
Please contact me if we can count on you 
for support in this important area. 

It is my strong belief the strength of the 
Society is in its membership, and the suc-
cess of the Society is in membership par-
ticipation in the programs of the Society. 
In this critical period, the future of the 
Society is tied directly to what we con-
tribute to the CATV industry: profession-
alism in the technical community. 

Attention, chapter and meeting groups! 
Please add me to your mailing lists! 
During this year of my presidency, I will 
focus heavily on membership participa-
tion and activities and would appreciate 
hearing from you regularly. In my travel-
ing this year, I plan to visit and address as 
many groups as possible. This would also 
include situations when your SCTE func-
tion is in conjunction with a state or 
regional conference. 
I encourage strong leadership through 

your elected network of regional directors 
to our national board. In addition, I'll main-
tain a presidency open door policy via: 
telephone, fax, letters and visits to meet-
ings, seminars and shows. I am interested 
in your ideas to improve our Society; and 
if you have concerns, please express 
them, too. I am particularly interested in 
you: Are you available for subcommittee 
and program work? If so, what, when, 
where and how? Please contact me any 
time: 

Wendell Woody 
1500 N.E. 49 Terrace 
Kansas City, MO 64118 
Bus. (816) 454-5421 
Res. (816) 454-3495 
FAX (816) 454-5097 

"During this year of 
my presidency, I will 
focus heavily on 
membership 
participation and 
activities." 

Nashville Expo evening 
For those of you who missed the stage 

action at the Grand Ole Opry event, here's 
a recap of some interaction with the per-
formers: At the beginning of their perfor-
mance at the Grand Ole Opry, the Four 
Guys acknowledged last year's board 
director, Bob Price, and some 1,500 SCTE 
Expo attendees in the audience. There-
after we gave (threw) Grandpa Jones one 
of the green C77Jerrold souvenir scarves. 
Thinking it came from an autograph-seek-
ing fan, he signed the scarf and threw it 
back. So we likewise signed it and tossed 
it back to him...then he tossed it back! 

Later in the Opry performance, Little 
Jimmy Dickens accepted one of the green 
scarves, acknowledged the SCTE group 
in the audience and in return received a 
very strong round of applause. It was 
definitely a fun evening for all who were 
able to attend! 

Again, thank you for your confidence 
and support. I look forward to a successful 
year—with your help! 
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DX 
does it again! 
Introducing the new DIR-647 
Integrated Receiver/Descrambler 

For over 30 years, DX has been at the 
forefront of technological advances in 
the satellite communications industry. 

The DIR-647 represents our latest 
innovation and reflects our unwaver-
ing commitment to excellence. It's the 
newest, most advanced commercial 
IRD available, measuring a space-
saving 31/2',' with a host of features, 
including C/Ku-band compatibility, 
that ensure maximum flexibility and 
efficient operation. 

Over the years, DX research and 
manufacturing has continued to meet 
the critical demands of large CATV 
operators by introducing high-
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performance products unsurpassed 
for reliability, quality, and value. The 
DIR-647 is the latest in a long list of 
breakthrough solutions in satellite 
communications, and has been en-
gineered with one goal: to help you 
deliver the clearest, sharpest pictures 
possible. 

The DX challenge 
Call us. We'll prove to you how supe-
rior the DIR-647 really is, and what it 
can do for your cable system. Write or 
call DX Communications, Inc. 
today. 

• 

DX 
ANTENNA 

Ahead in 
Satellite Communications 
Technology 
DX COMMUNICATIONS, INC. 
A Subsidiary of C. Itoh Si Co. (America) Inc. 
10 Skyline Drive, Hawthorne, NY 10532 • (914) 347-4040 
Manufactured by DX Antenna Co.. Ltd Japan 



We're so proud of the 
quality, testing & reliability 

of our strand... 

...we put our name on it! 
Imported strand must pass Anixter Cable 
TV's strict three-part quality control testing 
program before it is worthy of our name. 

Our strand must meet the American Society 
for Testing and Materials (ASTM) standards 
for elongation, splices, tensile strength 
and more, before we'll accept it. We person-
ally inspect each container of strand and 
produce a written report covering tests 
which analyze preforming, winding and 

recoiling characteristics. We also inspect the 
reels to ensure each one meets our strin-
gent quality standards. Finally, we send 
strand samples to an independent testing 
lab to verify our manufacturers' claims. 

If the strand meets our standards, we put 
our name on it. If it doesn't, we reject it. 

You know it's quality strand when you see 
our name on it. 

Anton 
CABLE TV 

WEST-ANAHEIM: (714) 779-0500, (800) 854-0443; DENVER: (303) 740-8949, (800) 841-1531; SEATTLE: (206) 251-6760, (800) 426-7665; MIDWEST-CHICAGO: 
(708) 350-7788, (800) 544-5368; CLEVELAND: (216) 526-0919, (800)321-8068, DALLAS: (214) 446-CATV. (800) 231-5006, IRON MOUNTAIN, MI: (906) 774-4111, 
(800) 624-8358, SKOKIE, IL HDOTRS: (708) 677-2600, EAST-ATLANTA: (404) 840-7901, (800) 242-1181; LONG ISLAND, NY: (516) 293-7788, (800) 645-9510; 
NEW JERSEY: (201) 328-0980, (800) 631-9603; ORLANDO: (407) 240-1888, (800) 477-8396; CANADA-CALGARY: (403) 250-9646; MONTREAL: (514) 636-3636; 
TORONTO: (416) 568-8999; VANCOUVER: (604) 321-5885. 

In an emergency, weekends and holidays or after 5 PM call toll free 1 (8001 323-8166 
CORPORATE OFFICES, ANIXTER CABLE TV, 4711 Golf Road, Skokie, IL 60076, (708) 677-2600 

1990 Anixter Cable TV 
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