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The 

TEN DEMANDMENTS 
With the FCC's intensified enforcement of signal leakage limits, you can't afford 
questionable quality or erratic sensitivity in a leakage detector for your system. 

That's why it pays to heed our Ten Demandments 
and not simply settle for any leakage detector. 

Demand High Sensitivity.  
You'll need all you can get, so demand the 
detector with -86 dBmV sensitivity. 

Demand Ease-of-Use.  
Make sure it's lightweight and portable. 
With simple controls. And no separate 
transmitter -required for operation. 

Demand Quality.  
With proven reliability. Documented field 
success. Plus support from a major US 
CATV/electronics company. 

Demand Full Frequency Capability.  
Be sure you can choose a detector for any 
channel frequency—from 54-300 MHz. 

Demand Metered Readings.  
For quantifiable results and measurements— 
not just basic "leakage/no leakage" indications. 

Demand Frequency Trim Adjustment.  
From a front-panel control. For accurate 
readings of the exact frequency you're 
tracking, not a "nearby" frequency. 

Demand Audible Tone Alarms.  
For fast tracking and location-sensing. With 
a pleasant, non-abrasive tone. 

®VITEK 
Quality and Innovation 

Demand "Standards," not "Accessories." 
Be sure you get all necessary equipment— 
a near-field probe, tuned dipole antenna, AC 
charger/adapter, headphones, and 50-hr.-
rated rechargeable batteries—as standard. 

Demand Quick Delivery.  
Be sure you can get your detectors in a 
matter of weeks—not months. 

Demand the Tracer.  
Don't take chances with either the FCC or 
with any other detector. Demand the only 
leakage/detector that can meet the Ten 
Demandments. Demand The Tracer. 

For more information, or a demonstration at your 
system's offices, contact your nearest VITEK sales 
representative, or call (201) 287-3200. 

Vitek ElectronIcs, Inc 901 South Ave, P.O. Box 111, Horseheads, NY 14845, (607) 796-2611/2 
Reader Service Number 1 



em in 19;51, a hen 
TV stations were low in power 

and antennas not vey efficient? Milton 
Jerrold Shapp, the founder of Jerrold 
didn't realize he was helping to create a 
new industry when he developed an 
amplifier that Bob Tarlton needed for 
his Lansford, PA community antenna 
system. 

Cable was neu4 but it grew rapidly 
And Jerrold grew with it developing 
improved amplifiers, channel equip-
ment and numerous innovations that 
increased revenue potentials for opera-
tors, and established Jerrold as the lead-
ing supplier in the industry. 

Remember when 20, 12 - even 5 channels were your maximum potential? 
Now... 

Rebuilding? 
Save Money 

With JERROID 
Expand the bandwidth of your system - and your revenue-producing 

channel potential - simply by dropping in Jerrold STARLINE® SJ-330 modules. 
This quick and easy upgrade to 330 MHz can help you maximize your revenues 
and requires: 

• No respacing of trunk amplifiers 
• No major equipment costs 
• No prolonged construction 

Regardless of the make or vintage amplifiers now in your system, Jerrold 
can show you how to rebuild economically. If you have STARLINE 20 equip-
ment, you'll realize the biggest savings with Jerrold STARLINE SJ-330 drop-ins. 
Other amplifiers can be replaced easily and economically by a complete 
STARLINE SJ-330 station. Detailed information on what you will need and 
what savings you can achieve is contained in a new Jerrold STARLINE 20 SJ 
Series brochure - yours for the asking. 

And Jerrold has other possibilities for you too. For longer cascades and 
greater channel capacity, there's Jerrold Century Ill Feedforward amplifiers 
and the Jerrold STARLINE X Series. Whatever your specific needs, there's a 
reliable, low-cost Jerrold product to satisfy them. 

Send for the Jerrold STARLINE 20 SJ Series brochure, today. Call or write 
Jerrold Division, General Instrument Corporation, 2200 Byberry Road, 
Hatboro, PA 19040. (215) 674-4800. 

JERROLD 
You know we'll he there. 

Reader Service Number 2 
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SPOTLIGHT 
Roger Poirier 6 
In the United States, it was SMATV operators who had to break a 
programming blockage. In Canada, the shoe is on the other foot, says 
the Canadian Cable TV Association's vp of technology and planning. 

FEATURES 
Transparent satellite signal scrambling 16 
If the signal coding is right, scrambled components of satellite signals 
are transparent to non-scrambled cable systems. That allows delivery 
of the signals straight through the plant to individual subscribers. 
Oak Communications' Vice President, Science & Technology, 
Graham Stubbs talks about how it can be done. 

Outage control 28 
Perhaps you can't eliminate outages, but you can manage them, says 
Storer Cable's Roy Ehman. In the first of a two-part series, he 
discusses the dispatch function, the importance of logs, and fuse 
selection and use. 

Picture transients 
T.M. Gluyas concludes his discussion of transmitter transient 
response. 

38 

System upgrading 46 
"How" isn't so much the problem. "When" is a bit trickier. 

Doing it right 50 
FCC Mass Media Bureau Chief James McKinney says Media General 
Cable of Fairfax, Va., is a good example of technically responsible 
cable operations. Bob Dattner, vice president, technical services, and 
Mike Nelson, operations manager, explain how it's done. 

DEPARTMENTS 
Return Path 
In Perspective 12 
People 14 
Classifieds 55 
Hardware Hotline 57 
Ad Index 58 

About the cover 
Our cover photo represents the Mapping and Graphic Integrated 
Computer (MAGIC) System developed by Terry Hulseberg of 
SecaGraphics, Golden, Colo. Multiple-exposure photo taken by Earl 
V. DeWald. 

1985 by International Thomson Communications Inc. All rights reserved. CED. (Uses 
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Scientific 
Atlanta 

THE STEREO STORM. 
COME THROUGH IT IN ONE PIECE. 
ALL SCIENTIFIC-ATLANTA 
CONVERTERS ARE STEREO 
READY. WITHOUT ADD-ONS. 

Stereo looms on the horizon. With 
stereo broadcasts beginning and 
stereo television sets already avail-
able, the storm of public demand 
has begun. And some hard business 
decisions are going to have to be 
made. Stereo ready Scientific-
Atlanta 8500 Series converters will 
make your decisions easy. When 
stereo hits full force, you'll be ready. 

Scientific-Atlanta 8500 Series 
converters are ready right now. 
Competitors are offering a deluge of 
other options; stopgap attempts 
that may or may not suffice. And 
they're all expensive. Sidecars, for 
example-extra equipment and 
extra expense-are necessary for 
some converters to pass stereo. 

Most baseband units need sidecar 
additions for all signals. Some con-
verters, when they're fixed inter-
nally, will pass stereo. Of course, 
that'll take a service call, time and 
money. 

Scientific-Atlanta 8500 Series 
converters need no extra add-ons. 
They're stereo ready right now and 
they always have been. They give 
you stereo in one piece with no 
increase in price. That's a very good 
reason to buy Scientific-Atlanta. 
There are plenty of others. 

The 8500 Series-8520 program-
mable, 8530 programmable with 
descrambling and 8550 address-
able-enjoys a reputation for qual-
ity, signal security and reliability 
unmatched in the industry. Plus, 
Scientific-Atlanta backs them all 
with a two year warranty! There's no 

better warranty in the business. 
Scientific-Atlanta and the stereo 

storm. We've seen it coming for 
some time now. We've prepared 
for it, so you can prepare. When it 
hits, just come in out of the rain 
and enjoy the show. 

Call (404) 925-5057 for more 
information or send in the coupon 
below. 
I want to be ready when the storm hits. 
Please send me information on Scientific-
Atlanta stereo ready converters. 11/85 CED 
Name  

Title   

Company  

COy  

State   

Phone (  

Ei Have a sales representative call me. 

Mail to: Scientific-Atlanta. PO. Box 105027 
Dept. AR, Atlanta. GA 30348 
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Roger Poirier 

W hat is the most regulated industry in Can-
ada? According to Roger Poirier, vice presi-

dent, technology and planning, at the Canadian 
Cable Television Association, it's got to be cable. 
"In Canada, cable is part of what is called the 
Broadcasting System. Both cable and broadcast 
television must operate under the Broadcasting 
Act. Its goals include protecting Canada's cultural 
sovereignty, which it feels is threatened by too 
much American programming," Poirier explains. 
As a result, Canadian cable operators are not per-

mitted to carry any U.S. pay channels and are 
strictly limited on which U.S. basics they can offer. 
But programming isn't the only area the Canadian 

government has a tight hold on. Pay-per-view and commercial advertising on cable are both prohibited 
and, until recently, obtaining permission for a rate hike sometimes took up to two years. 
To make matters worse, Canadian cable operators are finding themselves in competition with 

SMATV, or private cable, systems which offer American signals—both pay and basic—aplenty. And just 
when it seems the situation can't get much worse, backyard DBS dishes are springing up like wildflow-
ers after a spring rain. 
"A growing number of Canadians are simply opting out of our Broadcasting System. They can't see 

what they want on cable or broadcast TV, so they just go out and buy a home satellite dish or VCR, most 
of which are American-made. So where is the benefit to Canada, culturally or economically?" Poirier 
asks. 
"We have to start asking ourselves if the cultural and social goals under the Broadcasting Act are still 

relevant considering the latest developments in technology. People now have access to a much greater 
flow of information than when these goals and regulations were first drafted. 
"You just can't set a double standard for Canadians for very long. If people are allowed to obtain 

American programming from SMATV operators or with their own satellite dish, then cable must be al-
lowed to offer the same programming. Our industry needs the freedom to compete on an equal footing 
if we are to survive and prosper in the long term," Poirier insists. 
"There is a growing recognition that both cable and broadcast interests are being threatened by 

VCRs, TVROs and SMATV systems. Whereas broadcast TV used to perceive cable as its biggest threat, 
we're both in the same boat now. We are going to have to adapt and work closer together, or it is not 
going to make good business sense for anyone. 
"The best way to even out the playing field is to allow cable access to, if not exactly the same pro-

gramming (as SMATV), then at least more American programming. Barring that, our reaction is: Enforce 
the programming regulations for SMATV systems as effectively as they are being enforced for cable sys-
tems." 

But Poirier cautions, "You must realize that, politically, this is not a popular stance for the govern-
ment to take. It doesn't want to go out and prosecute SMATV systems who are providing their custom-
ers with exactly what they want. And we don't really like being perceived as the cry-baby cable opera-
tors, pressuring the government to prosecute the SMATVs. After all, our goal is to have the same pro-
gramming freedom, not to deny the Canadian people the signals they want. But if the government 
refuses to let us play by the same rules, we must insist it enforce the current rules for everyone fairly." 
"There is certainly nothing inherently wrong with the cultural and social goals the Broadcasting Act 

laid out. But if there is no way to enforce the regulations needed to meet those goals because of tech-
nological developments, then we might as well adapt and see how we can best benefit our country as a 
whole—economically and socially. 

In spite of all its problems, Poirier is optimistic about the future of cable television in Canada. "We 
will continue to be a positive industry because we have the population support. Nobody in Canada 
really likes cable—except the subscribers! All 5 million of them. Many large systems have close to 90 
percent penetration. And any business that manages to get into 90 percent of Canadian homes must be 
doing something right." 

—Lesley Dyson Camino 

6/October 1985 Communications Engineering & Design 
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Return Path 

Baud = bps? 
The article titled "Addressable 
Modems" by Ken Leffingwell of 
Scientific-Atlanta (CED 9/85) contained 
an important error that rippled through 
the otherwise informative article. 
I refer to the use of the term "baud" 

as a synonym for "bits per second 
(bps)." This may appear to be a minor 
issue, but it is one that I, as a data 
communications consultant, find to be 
a problem throughout the industry and 
the literature. Baud refers to signals per 
second, which is only indirectly related 
to bit transfer rate. The number of baud 
and bits per second is the same only if a 
single bit is transmitted per signal, 
which is typically not the case with 
modems operating above 300 bps. For 
example, most 1,200 and 2,400 bps 
modems operate at 600 baud, while 
4,800 bps modems operate at 1,200 
baud. 

Nyquist's theorem implies that 
signalling in excess of 6,000 baud (or so) 
is not possible over a telephone 
company local loop (bandwidth 300-
3,300 Hz). Thus, while 9,600 bps 
modems over dial-up lines are 
available. I would not trust any 
advertisement for a 9,600 baud modem 
over dial-up lines! 

This may be viewed as a minor error 
in terminology, but I have found that 
terminology errors such as these tend 
to foster conceptual errors. 
Thank you for your attention and 

your fine journal. 

Gary C. Kessler, 
Hill Associates, Inc. 

Baud bps 
Thank you for the opportunity to 
respond to Mr. Kesslers comments 
regarding my article "Addressable 
Modems," which you recently 
published. 
The statements made by Mr. Kessler 

defining the difference between bits 
per second and baud rate are accurate. 
In this industry, which is full of buzz 
words and acronyms, terminology is 
too often chosen out of habit rather 
than precision. 
I apologize and stand corrected. 

Ken Leffingwell, 
Applications Engineer, 

Broadband Communications Division, 
Scientific-Atlanta 

Oops 
I received my September issue of CED, 
and what to my wondering eyes should 
appear but an article by Allen Kirby on 
"Amplifier/equalizer basics." What is 
especially interesting is this article is a 
word-for-word copy of two separate 
items I wrote for a training manual 
several years ago. I have enclosed a 
copy of the manual, including 
illustrations and the table of contents. 
You will note the astonishing 

resemblance these items bear to Kirby's 
article. Should you desire further 
confirmation of the origin of this work, 
there are a number of people I could 
have contact you. 
I do not hold CED responsible for this 

situation, as you have no way of 
knowing who originated an article 
submitted to you. But I would 
appreciate the record being set 
straight. I find it amazing that Kirby 
would submit another person's work as 
his own. I do not seek any 
compensation, however. If the 
information presented in the article 

helps anyone, I am happy. 
I have also enclosed a complete copy 

of my original training manual, which 
you are welcome to use in any way you 
see fit. 

Paul Deckman, 
Warner Amex Cable Communications 

Our apologies to Mr. Deckman. It's an 
embarrassing situation that, thankfully, 
occurs only rarely. Never rarely enough 
to spare egg on an editor's face, 
however. 

Correction 
CED regrets the omission of the 
Magnavox Model WP-900 modular 
standby power supply unit from the 
product profile chart in our September 
1985 issue. The WP-900 uses a ferro-
resonant transformer in both the utility 
and the standby modes, which can 
supply up to 15 amps of load-current at 
60 volts rms in a quasi-square 
waveform. Given an input voltage 
between 90 and 130 VAC, or a battery 
input voltage between 31.5 and 42 VDC, 
the transformer will keep its output 
voltage between 58 and 61 VAC when 
supplying a load-current between 4 and 
15 amps. 
Magnavox's WP-900 operates on a 36 

volt system (three batteries), is short-
circuit proof and features a status 
monitoring interface (DSS). Regulation 
for the WP-900 (no load to full load) is 
± 2 percent maximum, and normal to 
standby transfer time ranges from 8 to 
16 msec. The physical dimensions of 
the Magnavox power supply are 26 
inches x 17 inches x 14 inches (H x W x 
D). 

For more information about the 
Magnavox WP-900 standby power 
supply, please call 315/682-9/05. 

8INovember 1985 Communications Engineering & Design 



AteFen 

The 1985 Western Show for the National Cable TV Industry 

December 4,5,6, 1985 
Anaheim, California Don't miss it! 
Special 2-day technical sessions Dec. 5 and 
6 cosponsored by SCTE. 

Cable...the dynamic growth industry that 
pioneered media frontiers is now preparing to meet 
new challenges... 

Join us this December in sunny Anaheim, 
California, when cable operators and suppliers 
gather for three exciting days of seminars, 
technical sessions, and exhibits. With 175 
exhibitors and 8,000 attendees expected, the 1985 
Western Show promises to be a stimulating and 
informative event you won't want to miss! 

Act Now! 
Deadline for Advance Registration is November 15, 
1985. 
For registration and housing forms call: 
The California Cable Television Association 
(415) 428-2225, extension 7 

Reader Service Number 5 
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You know they're 
behind you when you've 
got arrows in your back 
James McKinney, FCC Mass Media Bureau chief, was shelled recently by municipal 
franchising officers. Speaking at their annual convention, he defended deregulation 
of the agency's technical rules. The audience returned heavy fire immediately. 
Not everyone there indicated they were having trouble with their local cable 

company. But a vocal percentage did. 
And let's face it. Some of the heated complaints are justified. Bill Daniels took the 

podium a bit later in the program, and even he admitted that while some companies 
are really good and others are fair, others need to improve. 
Now, don't get me wrong. I'm not saying every charge is justified, that all the bad 

apples are on the operator side of the fence. That isn't true. But, by and large, 
franchising authorities are probably trying to do their job well—as are most 
operators. 
The point is that the industry's recent success in the regulatory and legal arenas is 

not a license to pillage. It's a challenge to prove that we're a responsible industry 
capable of providing ever-improving service without the burdens of technical or 
economic regulation. 
The FCC wants to take its technical rules off your backs. The agency says it trusts 

the marketplace enough to let you find your own way. That's great. 
The FCC also has warned local regulators that the intent of proposed relaxation of 

agency technical rules is just that—and not a way to establish 50 or more sets of 
different rules. That would make life exceedingly difficult for vendors and operators 
alike. 
The point is simply that you are about to be tested. You've already been given a 

chance to show that signal leakage rules can safely be relaxed. 
But now you've got to earn the right to operate that way. You've got to prove to 

the FCC, state and local regulators and the FAA that you can manage your network 
and your business responsibly. 
Some of you already are paragons of virtue. And some of you are doing all right. 

Perhaps you have a few things to work on but, by and large, nothing serious is 
amiss. 

But some systems are going to put live rounds in the hands of those who would 
shoot you back to second-class citizenship. That kind of behavior isn't responsible. 
It isn't good business, and it will make life difficult for everybody else. 

So, put your customers first. Care about them, find out what they really want and 
meet their needs. And don't think we're the only industry that can benefit from 
doing this. 
Many of the more thoughtful pieces about U.S. productivity and competitiveness 

have pointed out that we tend to focus more on cost-cutting, efficiency and quick 
profits than providing better service. In some cases we've probably been marketing 
what we want to sell instead of what the customer wants to buy. And we can do 
better—lots better. 

So, if you don't want arrows in your back, handcuffs on your wrists and mortar 
fire raining down on you head, use your freedom responsibly. It can always be 
taken away. 

12/November 1985 Communications Engineering & Design 



Behind every Panasonic cable converter 
lies 25 years of cable know-how. 

Cameras. Switchers. Monitors. Video 
recorders. You name it. For over 
two decades Panasonic has been 
supplying high-quality video 
components to both the broadcast 
and cable industries. In fact, we've 
been supplying CATV converter 
components for years. 

But cable know-how is just one 
reason to install Panasonic CATV 
converters. There's also the reliability 
you and your subscribers expect 
from Panasonic. 

For your subscribers who want 

remote control, there's a Panasonic 
converter with a full-function infra-red 
control unit that fits snugly on the 
converter when it's not in use. You can 
also give them 15-channel memory for 
easy tuning. Two-speed up and down 
channel scanning. Even an optional 
parental guidance key for controlling 
the channels children watch. 
No matter which Panasonic con-

verter you choose, you'll discover 
that it pays to buy CATV converters 
from Panasonic. After all, we've 
been cable ready for years. 

For more information, call 
Panasonic at (201) 392-4109 or 
contact one of these Panasonic 
CATV distributors. 

Cable TV Supply Company 
1-800-241-2332 

S.A.L. Communications 
1-800-645-9062 

Panasonic 
Industrial Company 
Reader Service Number 6 



People 
Trilogy Communi-
cations welcomed 
several new sales 
managers: Bill 
Kloss, national 
sales manager; 
Mann Bush, West 
Coast regional 
sales manager; Bill 
Herrin, Rocky 
Mountain regional Bill Kloss 
sales manager; H. Gene Faulkner, South-
western regional sales manager; and 
Bruce Lane, Southeastern regional sales 
manager. In addition Rick Jubeck was 
appointed customer service manager, 
and Allan Fedor, general counsel. 

Curtis Neumann 
has been ap-
pointed vice presi-
dent/general man-
ager of AUGAT/ES-
P Inc. Prior to 
joining AUGAT, 
Neuman was vice 
president/general 
manger of the cus-
tomer services division of Data Prod-
ucts Corp. 

Frank Blaha was appointed director of 
sales and marketing of the Broadcast 
Microwave Operation of the Harris 
Corp. His duties include responsibility 
for domestic and international sales, 
support, marketing, customer service, 
system engineering and program man-
agement. 

John Shaw assumed the position of mar-
keting manager, cable products, at Re-
gency Electronics Inc. Shaw comes to 
Regency from Wavetek, where he was 
sales manager of the communications 
group. 

Richard Perry, recently named presi-
dent and CEO at C-COR Electronics 
Inc., announced the appointment of 
Thomas Mathai as vice president, sales 
and marketing. Prior to joining C-COR, 
Mathai was vice president, office mes-
sage services, at Western Union Corp. 

Anixter Bros. Inc. announced the eleva-
tion of several of the company's top ex-
ecutives and the addition of an outside 
director. Alan Anixter, president and 
chief executive, became chairman and 
remains CEO. Three vice chairman 
were elected: William Anixter, senior 
executive vice president; James Anixter, 
executive vice president and assistant 
to the president and Bruce Van Wagner, 
president of Anixter Communications 
and executive vice president-interna-

tional. The chairman and three vice 
chairman comprise a newly formed ex-
ecutive committee. 

John Pigoot, executive vice president, 
administration, was elected president 
of Anixter Bros. Inc., the parent com-
pany. John Egan was named president 
of Anixter Communications, and Robert 
Wilson became president of Anixter 
Wire and Cable. 

Anixter's Board of Directors also has 
been expanded with the election of 
Scott Anixter, an independent investor. 

R.L. Drake Co. announced three execu-
tive promotions. Ronald Wysong has 
been promoted from president and 
chief operating officer to president and 
chief executive officer. Merl Powell was 
named senior vice president, product 
development and marketing. Tom 
Gardner, formerly vice president, fi-
nance, assumed the role of senior vice 
president, chief financial officer and 
treasurer. Chairman Peter Drake, on 
announcing the promotions, com-
mended the executives for their hard 
work and commitment. 

Matthew Miller has 
been appointed 
vice president, sci-
ence and technol-
ogy, for Viacom In-
ternational Inc. Dr. 
Miller succeeds 
Frank Bias, who re-
tired after 15 years 
of service with the 
company. Bias will continue to act as a 
consultant for Viacom. Dr. Miller joined 
Viacom in 1984 as director of science 
and technology. 

Synchronous Communications named 
Al Johnson as national sales manager. 
Johnson, formerly of Catel, will be re-
sponsible for the introduction of the 
company's new line of FM modems, 
used for data and video transmission. 

Marvin Blecker was 
appointed vice 
president, engi-
neering, of the 
communication 
systems division of 
Times Fiber Com-
munications Inc. 
Blecker will direct 
all advanced devel-
opment and design engineering of the 
Mini-Hub II product line. Prior to join-
ing TFC, Blecker was director of sys-
tems engineering and development for 
COMSAT's Satellite Television Corp. 

David Spaulding has assumed the posi-
tion of vice president of engineering at 
Sytek Inc., supplier of broadband LAN 
products. Most recently, Spaulding was 
vice president of engineering for GTE 
SPRINT Communications. Spaulding 
will be responsible for product devel-
opment and management of Sytek's 
engineering staff. 

William Johnson Emily Bostick 

Microwave Filter Co. Inc. named Emily 
Bostick executive vice president and 
director of sales and marketing. Mrs. 
Bostick will direct sales, direct mail and 
marketing plans at the company. Her 
husband, Glyn, is founder and presi-
dent of MFC, but it was she who sug-
gested the company enter the cable 
market. In addition to her new duties, 
Mrs. Bostick is corporate secretary and 
a member of the executive committee 
of the board of directors. 
Microwave Filter also announced the 

appointment of William Johnson as vice 
president and director of engineering. 
Johnson joined MFC in 1980 and was 
named chief engineer in 1983. 

Gerald Goldman 
has joined Sadelco 
Inc. as vice presi-
dent, marketing. 
Goldman's experi-
ence in RF distri-
bution systems 
dates back almost 
20 years. Most re-
cently, he served 
as general manager 
ications division o 
Corp. 

of the telecommun-
f Tele-Wire Supply 

LRC Electronics Inc. announced the 
appointment of George Ornelas to 
product manager for its Vitek product 
line. Ornelas will assume responsibility 
for promotion, development of new 
products and markets and will act as li-
aison between the company and its cus-
tomers. 

Also at LRC, Paul Zauner was named 
field support specialist. Zauner was for-
merly regional manager for the Mid-
west Augat-Broadband communica-
tions group. 
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Here's your chance to save big 
bucks on Channell's new 5-inch 
CPH-508 pedestals. 

For a limited time, you can pur-
chase any quantity of Channell's 
CPH-508 pedestals at an introductory 
price of just $10.50 ($11.50 with 
bracket)—A savings of almost 20%. 
And Channell pays the freight! 

Designed for housing Magnavox, 
Scientific-Atlanta, Regal, RMS and 
other taps, or for above ground 
service wire applications, the CPH-508 
provides cost savings of 5% per mile 
of plant (even more at this special 
price) and offers added features found 
only in Channell's complete line of 
enclosures: 
• Constructed of high quality, high 
impact ABS plastic. 

• Aesthetically pleasing low profile 
design extends only 11-inches 
above grade. 
• Cylindrical design provides com-

plete 360° access working area. 
• Mounting bracket designed with 

vertical slot for easy installation of 
all passives. 
• Corrosion proof. Never needs 

painting. 
• Factory installed hot-dipped 

galvanized stakes and brackets. 
• 8-inch ground skirt adds strength 
and prevents ground erosion 
around the pedestal. 
• High security locking system. 
• "TV" permanently molded into 
top hood. 
• Available in light green, beige, or 
dark green. 

This special offer is available only 
directly through Channell. There is no 

distributor participation. Minimum 
order is 12 units and contract or 
blanket orders are good only 
through December 31, 1985. 

To take advantage of this intro-
ductory price and free freight, don't 
delay. Call Channell today—toll 
free-1-800-423-1863 (818-963-1694 
in California). 

CHANNELL 
COMMERCIAL 
CORPORATION 
620 W. Foothill Blvd., Glendora, CA 91740 
Telex: 670-368 • (818) 963-1694 
(800) 423-1863 Toll free outside California 

gm- «mete 

ig01.PCDICZICY2. 
Technology you can trust! 
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Satellite scrambling 
The cable transparency question 

By Graham S. Stubbs, 
Vice President, 
Science and Technology, 
Oak Communications Inc. 

The NCTA's recent proposal of a con-
sortium to implement a common 
scheme for scrambling of satellite-
delivered television signals and the sale 
of those signals to backyard TVRO own-
ers has sparked new interest in the 
scrambling technology that will be re-
quired. As adoption of a standard for 
scrambling becomes more likely, it is 
appropriate to examine these satellite 
signals and, in particular, the paths by 
which they eventually reach the con-
sumer. 

In most cases, the satellite-delivered 
signal will be retransmitted, in one 

form or another, via coaxial cable. In 
the case of cable systems, this entails 
reception at the headend with subse-
quent transmission through distribu-
tion equipment (trunk, feeder and drop 
cables). For SMATV systems, it requires 
reception and distribution through 
homerun or loop-through wiring within 
apartment buildings, hotels, etc. 
Many larger cable systems are al-

ready equipped for individual control 
and delivery of premium signals using 
addressable hardware. For these sys-
tems it is sufficient to descramble the 
satellite-delivered signal at the cable 
headend and rescramble it using their 
existing facilities. 
Headend descrambling of satellite-

delivered signals is not always neces-
sary, however, to provide service for 
subscribers of cable systems which are 

not already equipped with cable scram-
bling equipment. Neither is it necessary 
to descramble satellite signals before 
distributing them in an SMATV system. 
Transmission of the satellite scram-

bled signal through the cable network 
or SMATV system can provide a very 
secure way to deliver premium pro-
gramming to individual subscribers 
without the need for rescrambling— 
provided the scrambling technique is 
"transparent" to the existing cable 
plant and can be treated as just one 
more television channel. Transmission 
of the satellite-encoded signal through 
cable also can provide control and bill-
ing without the cost of computer con-
trol systems—an especially important 
factor for smaller cable systems and 
SMATV installations. 
The scrambled components of satel-
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DYNAMIC DUO 

THE DRAKE PROFESSIONALS 
Thousands of CATV, SMATV, 
and broadcast operators 
everywhere have placed 
their trust in DRAKE's 
professional equipment — 
and for good reason. Our 
name has been synonymous 
with excellence and reliability 
in the communications field 
for many, many years. 

And this proud tradition 
continues with our 
professional VM2410 
Modulator and ESR2240 
Earth Station Receiver. 
Operated together or 
separately, the VM2410 and 
ESR2240 are an unbeatable 
choice for solid dependability 
and performance. 

The DRAKE VM2410 
Modulator 
With the Drake VM2410 a 
single modulator provides 60 
channel frequency agility. A 
simple push of a button will 
set the VM2410 output to any 
VHF Broadcast, Mid-Band, 
Super-Band and Ultra-Band 
channel up to 400 MHz.The 
VM2410 also features video 
low pass and IF SAW filtering 
for reliable operation in the 
most crowded systems. A full 
57 dBmV output ensures 
maximum performance. 

The DRAKE ESR2240 
Earth Station Receiver 
A true step ahead in design 
technology. Some of the 
ESR2240's outstanding 
features include fully 
synthesized transponder and 
subcarrier selection, block 
down conversion with our 
BDC-24 Block Converter or 
LNB, IF loop-through for 
easy multiple receiver 
installation, SAW filtering for 
maximum interference 
rejection and adjacent 
channel performance, full 
signal metering on front 
panel — and much more. 

When the bottom line is reliability, long-term service, 
and simple peace of mind — demand a DRAKE! 

Call or write us today for more 
information. 

R. L. DRAKE COMPANY iz=>  DRAKE 540 Richard St., Miamisburg, Ohio 45342. USA 
Phone: (513) 866-2421 • Telex: 288-017 
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Figure 2 
Coding: two-level versus four-level 
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lite signals can be transparent to cable 
and SMATV systems if the signal coding 
is correctly designed. The Oak ORION-
NET System, which has been proposed 
in response to the NCTA's Request for 

A 

Proposals, uses an encoded signal spe-
cifically designed for transparent opera-
tion through both the satellite and ca-
ble transmission paths. Not all encoded 
television signals designed for satellite 

Tower 
cable clips 
for proven quality 
and economy 

Tower-leaders 
100,1c in the industry 

• Sure-fit for quick simple installation. 

• Plated, hardened, flat-headed 
Steel masonry nails, pre-assembled 
ready for use. 

• Sizes to fit all coaxial cables, including 
quad and double shielded, both single 
and dual systems. Available in black, 
white and grey. 

• Sold by  most leading  distributors  — 
Ask for Tower by name. 

• Write today for samples, literature and a 
copy of Tower Cable Clips test results as 
required by the British Telephone Com-
pany, giving name of your supplier. 

Dual Round 

INELDONE TRADING CO. INC. 
1401 Legendre Street W. 
Suite 106, 
Montréal, Quebec H4N 2S2 
(514)381-8861 

EXCLUSIVE UNITED STATES 
IMPORTERS 

applications can be readily distributed 
via cable, however. 
During the ORION-NET develop-

ment, a number of criteria were used to 
evaluate the potential for trouble-free 
operation in a variety of cable and 
SMATV environments. Table 1 lists 
these criteria and the corresponding 
ORION-NET signal and equipment 
characteristics. 
Cable headend modulators designed 

for vestigial sideband modulation of 
signals in a 6-MHz-wide RF channel nat-
urally impose frequency response limi-
tations and distort signals which ex-
ceed the video spectrum of standard 
NTSC transmission. To be effective, a 
transparent system must restrict video 
signals and audio (carried as bursts of 
high-speed data) to the standard NTSC 
video spectrum. 

Existing cable systems, especially 
smaller ones and SMATV systems, must 
work using the existing standard chan-
nel plan; signals which inherently re-
quire additional bandwidth are not 
readily usable. 
Cable systems, both large and small, 

also are subject to a variety of transmis-
sion imperfections, some of which are 
especially harmful to the high-speed 
data used to encode audio and address-
ing/control information in highly se-
cure scrambled signals. The signal en-

ROHN® 
OBSTRUCTION LIGHTING 

• COMPLETE SYSTEMS 
• STATE-OF-THE-ART ALARM AND 

LIGHTING CONTROLS 
• REPLACEMENT PARTS FOR 

MOST MAJOR MANUFACTURERS 
Rohn manufactures complete Obstruction 
Lighting Systems for all types of application. 
For more information call or write: 

ROHN® 
P.O. Box 2000, Peoria. IL 61656 

TWX: 910-652-0646 FAX: 309-697-5612 

18/November 1985 

Reader Service Number 10 

Communications Engineering & Design 



coding scheme must be forgiving of de-
layed echoes, noise and other 
distortions. 
As the security of the scrambled sig-

nal increases, so does its complexity— 
the result can be a very complex (and 
expensive) decoder. ORION-NET uses 
third-generation devices already devel-
oped for Oak's mature Cable SIGMA 
scrambling system. 
With increasing emphasis on "user 

friendliness," cable operators are look-
ing forward to truly cable-compatible 
television receivers which will handle 
channel tuning and use a module for 
descrambling a baseband signal pro-
vided through a connector on the set. 
Compatible use of ths EIA Interface 
Plug would represent the ultimate in 
signal transparency. 

Signal coding 
In selecting an encoding technique 

for satellite television signals, a number 
of stringent requirements must be met. 
Some of the mandatory features are: 
• Security: The system must be im-
mune to any anticipated attack—now or 
in the future. 
• Control: Conflicting requirements 
exist for addressable control of TVRO/ 
SMATV decoders and affiliate headend 
equipment. The system must meet 
these requirements and provide for fu-

Coaxial cable 
transparency of 
scrambled satellite 
signals is perfectly 
feasible, but only if 
the scrambled 
signal is designed 
for transparency 
from the beginning. 

ture growth. 
• Signal Quality: Studio quality sig-
nals, including stereo, must be deliv-
ered to cable headends. 
• Reliability: Continuous high-quality 
service must be provided to the con-
sumer. 
• Penetration: To achieve maximum 
penetration, satellite television signals 
must be delivered to the consumer 
through many different transmission 
media in addition to their paths 
through space. 

In order to meet security and stereo 
audio requirements, the systems being 
seriously considered employ digitized 
encrypted audio encoded into the hori-
zontal blanking interval. These bursts 
of high-speed data require particular 
care in system design. 
Table 2 illustrates some of the signal 

coding techniques considered during 
early development of ORION-NET in 
light of the desire for a coaxial-cable-
transparent system. The factors in-
volved in each of these techniques are 
discussed below: 
• Multiplexed Analog Components 
(MAC) coding of television was devel-
oped in Europe for high quality delivery 
of television signals by separating the 
luminance and chrominance portions 
of the picture for transmission. This 
technique uses sequential transmission 
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BER for HBI data symbol rate 4.1 Mbps 
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of the color and luminance signals, 
sending each of these signals in a 
shorter time interval than NTSC. This 
necessarily requires increasing the 
video bandwidth. The wider video 

Reader Service Number 12 

The SR-4600P, 70 MHz satellite 
receiver can accommodate 4 GHz 
down converters or the DC-66 
950-1450 MHz block tuner pictured 
above the receiver. With the rack 
mountable Model DC-66 block tuner 
plugged into the SR-4600P receiver, 
the two pieces become a standard 
950-1450 MHz 
block receiver 

bandwidth, in turn, demands increased 
RF bandwidth for cable transmission, 
making this technique incompatible 
with standard channel plans. Thus, it is 
difficult to mix MAC and NTSC signals 

The SR-4600P/DC-66 is a heavyweight 
performer. It delivers full broadcast 
quality video (55db S/N ratio, 4.5 
MHz video response), has 30 MHz IF 
bandwidth, needs only -65 dBm signal 
input, has channel memory during 
power-losses, and has no channel 
drift The SR-4600P/DC-66 

for use in cable or SMATV plants. 
• While analog scrambling of NTSC 
video solves the video bandwidth prob-
lem, digital encoding of stereo audio 
presents another challenge. Leaving 
the active video intact allows only a 
very restricted window of time in which 
to transmit the digital audio messages. 
An efficient method of digital coding is 
required and four-level coding (Figure 
2) provides such efficiency. Data is sent 
as symbols represented by any of four 
discrete amplitude levels. Each symbol 
represents two successive bits; thus, 
the bit rate is twice the symbol rate. 
Symbol rates of 3.58 MHz easily can be 
transmitted within the required spec-
trum and, incidentally, are convenient 
for lock reconstruction of color burst. 

Because the transitions between sym-
bols are small (only one-third the ampli-
tude of two-level coded signals), four-
level coding is particularly vulnerable 
to echoes arising from mismatches in 
coaxial cable, especially when the 
echoes are combined with system 
noise. Four-level coding was rejected 
outright tor ORION-NET (and Oak's 
Cable SIGMA) for this reason. 
• Data transmission at twice the color 
burst rate (7.16 Mbps) using two-level 
coding also was given careful consider-
ation. Two-level NRZ coding is much 
more robust than four-level in a cable 

is compatible with all descrambling 
hardware, has a 70 MHz IF loop, AGC 
and AFC with defeat switch, frequency 
agile audio and video, and 1-3/4" 
rackmounting (up to four DC-66 will 
mount in a single rack space) Call 
or write for more information 

1CM VIDEO 
701 West Sheridan • P 0 Box 26330 
Oklahoma City, OK 73126 
(800) 426-9825 Toll Free 
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C-COR's 
Quick-Ship 

List 
You Get Fast Delivery of the World's Best-Made 

Cable TV Amplifiers 

Application 
Economy products for rural systems 

11N apartment house amplifiers 

Standard 60/30VAC trunk stations for 
system rebuild, upgrade, expansion 

Long distance transport of signals from 
antenna site to hub, between hubs 

Two-way distribution amplifier with the 
flexibility needed for today's and to-
morrow's requirements 

Main line passives for sub-low opera-
tion down to 5 MHz 

These products are covered 
by C-COR's 3-year warranty. 

.400;g e 

models 
MT-500 Series Mini-Trunks, up to 400 MHz, 
52 channels. E-417, no frills, one-way line 
extender 

D-501 distribution amplifier, E-417 one-way 
line extender 

T-500 series trunks, two-way in 54 to 220 
MHz and up to 450 MHz pass bands. 
Choice of spacing 

Model T-063 long haul trunk station, operates 
at sub and low-band frequencies 

D-507, up to 60 forward channels, 4 reverse 
channels 

S-550-X splitters 
S-550-DC-X directional couplers 
PS-550-X power inserters 
SB-600-MC splice box 

•••••••••••....m..  

Call toll-free 

1-800-233-2267 
60 DECIBEL ROAD • STATE COLLEGE, PA 16801 • 814-238-2461 
Call toll free in continental U.S. (except PA) 1-800-233-2267 • Telex: 510-670-3513 

C-COR ELECTRONICS. INC., OREGON GRADUATE CENTER. 1400 N W COMPTON DRIVE, BEAVERTON, OR 97006 TEL 503-645-0345 
C-COR EUROPE By P.O. BOX 3000, 1300 EA AL MERE-STAD, THE NETHERLANDS 31-3240-32945 TELEX: 70277 NMBOMNL DATACABLE 
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Table 1 
Transparency 

Criteria for evaluating the potential for a satellite scrambled signal to 

be transmitted through cable without descrambling at cable headend. 

CRITERION ORION-NET CHARACTERISTICS 

Sensitivity to headend processing/ 
interface with headend equipment 

Maximum data rate (4.09 Mb/S) is 
well within standard NTSC video 
spectrum. 

Needs clamp modification to standard 
ca ble modulators. 

Compatibility with existing frequency 
plans 

RF Bandwidth same as NTSC signal. 

Sensitivity to distribution system 
imperfections (echoes, noise, etc.) 

Data format same as SIGMA with 
proven cable operation. Works 
through AML. 

Complexity of cable decoder Similar to the Oak Sigma Decoder. 

Future interface with cable-compatible 
TV receivers 

Data and scrambling formats already 
tested during EIA interface development. 

environment. However, the high bit 
rate (much higher than teletext's 5.75 
Mbps) places onerous requirements on 
the phase linearity of headend equip-
ment and increases the cost and corn-

plexity of the logic circuits and tuning 
portions of the home encoders. For the 
same reason, it also makes the ultimate 
goal of TV receiver transparency more 
difficult to meet. 

• The coding selected for ORION-NET 
uses the same bit rate (4.09 Mbps), fil-
tering (raised cosine) and amplitude (60 
IRE) as the Oak Cable SIGMA system 
and assures cable transparency in the 
same way. The 4.09 Mbps data rate is 
derived from the 3.58 MHz color burst 
(8/7 ratio). SIGMA has been providing 
trouble-free service for two years. The 
data rate is compatible with headend 
equipment and permits transmission 
within the standard 6 MHz channel 
with acceptable bit-error-rate perfor-
mance. 

Bit error rate 
In an encoded television signal using 

video scrambling and encrypted digital 
audio and control information, the 
high-speed digital data is the compo-
nent most vulnerable to cable transmis-
sion imperfections and distortions. 
When a digital channel is severely im-
paired, the results can be devastating. 
Impairment to data transmission is 

commonly measured as bit-error-rate 
(BER). For acceptable reception of en-
crypted digital audio, a BER of 1 in 105 is 
considered satisfactory, assuming some 
form of detection, cancellation or con-
cealment of errors is included. The 
ORION-NET system uses audio data 
rates on the order of 250 kbits/second; 
thus 1 in 105 represents 2.5 errors per 

AlgeeW=M:71/t/ T 

GETS TOUGH WITH THE UNDERGROUND 

Underground boring takes the major costs out of cable and pipe 

installation. Trenching, traffic disruption and reinstatement all are 
eliminated. Stay ahead with the performance and reliability of a 
Pierce Airrow.' 

Pierce Airrow International, Inc. 
W137 N5500 Williams Place, P.O. Box 300 

Menomonee Falls, WI 53051 U.S.A. 
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MODELS 
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414-781-9093 
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We won't walk away ,til it's turned on, and you're satisfied. 
Cable Services can do 

your entire construction 
job, including design and 
field engineering. But 
our responsibility doesn't 
end there. We're also a 
full-line supplier of 
everything from the 
head-end to the drop 
materials. If you need 
service, we have a 

Cable Services CompanyInc. 

complete repair facility. 
And, if you need 
something overnight,we'll 
get it to you. All of this 
means fewer headaches 
for you. 
We do the whole job. 

And we guarantee all 
of it. 
Call TOLL FREE: 800-233-8452 
(In PA:) 800-332-8545 

2113 Marydale Ave., Williamsport, PA 17701 *717/323-8518 
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SAFE! FAST! EFFICIENT! 

 lyz, szr icy In, 
WIRE & CABLE 

STAN. 
GUN 

TACKER 
FIT RIGHT I 
for doing the CATV 

installation ob RIGHT! 

it 4 odels Fit All Wires and Cables Ranging From 3/16" to 1/2" in Diameter. 

Rugged, reliable Arrow 
Wire & Cable Staple Gun 

Tackers are made of all-steel 
for lasting durability and engineered 
for safety, speed and efficiency with 

these built-in high performance features: 

• GROOVED GUIDE positions wires and 
cables for proper staple envelopment and 

safe, secure fastening. 

• DRIVING BLADE automaticany stops at the right 
height to prevent staple from damaging or cutting into wire 

or cable. 

• AUTOMATIC, SINGLE-STROKE COMPRESSION ACTION 
speeds up fastening, reduces installation time aid 

minimizes hand fatigue. 

• PATENTED PRECISION-LOCKED MECHANISM ensures smooth, 
uninterrupted trouble-free performance. 

These outstanding features have made Arrow Wire & Cable Staple Gun Tackers 
the top choice in fastening tools of professional installation men in every field, including 

CATV, telephone, electrical, electronics, communications, alarm systems and many more. 

Uses 1/4" round 
crown staples in 9/32", 

3/8", 7/16" and 9/16" leg 
lengths - for diameters up to 1/4". 

Uses 5/16" round 
crown staples in 3/8", 

1/2" and 9/16" leg lengths 
- for diameters up to 5/16". 

Uses 1/2" flat 
crown staples in 9/16", 

5/8" and 7/8" leg lengths 
- for diameters up to 1/2". 

THE RIGHL ARROW TACKER AND STAPLE TO USE F  T C4TV INSTALLATION: 
For fastening ground wire - use 
Model T-18 with 38 leg staple 

For fastening RG-59 - use Model 
T-25 with 9 16 leg staple. 

For fastening PG-6 - use Model 
T-37 with 9 16 leg staple 

For fastening RG-11 - use Model 
T-75 with 5'8" and 7/8" leg 
staples. 

Calrl your supplier or 
write for catalog & prices. 
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Table 2 
Signal coding considerations 

REF. ACTIVE VIDEO 
HBI AUDIO DATA 
SYMBOL RATE/CODING COMMENTS 

I 

111 A C 

(MULTIPLEXED ANALOG 

COMPONENTS I 

7  16 X 10 6/ SEC. 

2 LEVEL 

VIDEO B.W > 6MHz 

OCCUPIES MORE THAN ONE RF 

CHANNEL . 

I( 

NTSC 

I WITH HBI AUDIO DATA ) 
3.58 X 10 6/ SEC. 

4 LEVEL 

UNACCEPTABLE PERFORMANCE 

WITH EVEN MODERATE CABLE 

ECHOES . 

III 
NTSC 

(WITH HBI AUDIO DATA) 
7.16 X10 6/ SEC. 

2 LEVEL 

UNACCEPTABLE PHASE DISTORTION 

IN HEADEND AND RECEIVER 

EQUIPMENT . 

• 

rz 
NTSC 

(WITH HBI AUDIO DATA/ 

WITHOUT COLOR BURST) 

4.09 X 106/ SEC. 
2 LEVEL 

DESIGNED ESPECIALLY FOR CABLE 

OPERATION WITH PROVEN RECORD . 

• SELECTED FOR ORION—NET 

second on average. 
Four main sources of bit errors affect 

an amplitude modulated signal trans-
mitted through a cable network: 
• Delayed echoes: These arise from 

multiple reflections (multipath) be-
tween mismatches. Echoes are particu-
larly likely to occur in cable drops and 
building wiring and can be as large as 
16 dB below the desired signal. Delays 

typically range between 100 nanose-
conds and 1 microsecond in duration 
and can last up to several microse-
conds. 
• Noise: It is really echoes in combina-
tion with system noise which cause the 
most serious deterioration of BER per-
formance. Good cable plant is designed 
for a carrier-to-noise ratio in the range 
of 43 to 45 dB or better. However, some 
margin for temporary degradation must 
be built into the system. Only a few dB 
change in carrier-to-noise ratio can 
cause BERs to increase by several or-
ders of magnitude, resulting in total 
loss of the audio channel. For ORION-
NET and SIGMA, a C/N of 35 dB in the 
presence of -16 dB multipath of any de-
lay or carrier phase has been estab-
lished as the worst-case criterion. 
• Phase distortion: Headend equip-
ment and converters or TV receivers all 
can contribute to phase distortions and 
carrier phase jitter, further degrading 
BER. 
• Interference: Ingress of interference 
and interference from amplified distor-
tions also can affect the BER of digital 
signals passed through a cable system. 

Figure 3 illustrates the effects of 
some of these factors on the BER of dig-
ital audio signals used in ORION-NET. 
The design goal for the system is to 
work with no noticeable degradation in 
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Use PositrapTM for CATV, MATV & SMATV Systems 

Encoder (EC) 

Pre-Emphasis Amplifier (PE) 
Optional 

Lower Sound Generator ILS) 
Optional 

EC 
Encoder 

System 
Combiner 

•Fast turn on •Low up-front investment 

•Saves lower adjacent 

Install the encoder (scrambler) at your headend and the 
premium channel is scrambled throughout the system. Install 
positive decoding traps at the TV sets of premium subscribers on-
ly. Installs easily and preserves adjacents. 
The Positrap system makes your system cash positive. It 

eliminates the need for building modifications and the need for 
negative traps: no more hassles with tampering or theft. With 
Positrap, you buy additional positive decoding traps to generate 
additional revenue — to serve new subscribers. 

Model Channels Usage 

EC 
($275) 

PE 
($275) 

LS 2-6, A-1, 
($275) 

2-6, A-1, Encoder; scrambles premiums, 
7-13 preserves adjacents. 

2-6, A-1, Pre-Emphasis Amplifier; optional for 
7-13 increased quality reception on channels 
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Lower Sound Generator; optional, pre-
7-1 3 vents non-subscribers from tuning unus-

ed adjacents to receive premiums. 
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READY TO ORDER? 
Call our special direct CATV ordering line 

1-800-525-5571 
24 hours a day, 7 days a week 
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Call or write for a detailed brochure 
describing the entire Positrap 
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audio performance (no worse than 10 
BER) under the following conditions: 
• Carrier-to-noise ratio = 35 dB 
• Delayed echo amplitude = -16 dB 
(with worst case delay time and carrier 
phase). 

The curves for ORION-NET's two-
level coding demonstrates acceptable 
performance even in the worst case. 
Note that these curves are from practi-
cal measurements and include the ef-
fects of headend and receiver filters as 
well as phase jitter and clock recovery 
phase lock loop performance. 
Also note that the curves for four-

level coding (extrapolated using rela-
tionships derived theoretically) show 
totally unacceptable performance at 
any C/N in the presence of a -16 dB 
echo. Echo cancellation circuits are the-
oretically possible, but extremely costly 
if intended to work well with multiple 
echoes. 
The data rate and format selected for 

the ORION-NET encoded signal is the 
same as for Cable SIGMA. By measure-
ment, and by practical operating expe-
rience, this scheme has been shown to 
provide a reliable cable-transparent sig-
nal. For additional details on this appli-
cation, the reader is directed to the ref-
erences listed below. 

Conclusion 
Cable engineers should not underes-

timate the importance of ensuring that 
a scrambled TV signal selected for satel-
lite transmission also can be passed 
through coaxial cable without impair-
ment. Neither should it be assumed 
that all systems currently being pro-
posed for satellite scrambling are de-
signed for cable transparency. They are 
not! 

Coaxial cable transparency of scram-
bled satellite signals is perfectly feasi-
ble, but only if the scrambled signal is 
designed for transparency from the be-
ginning. Cable transparency of satellite-
scrambled signals cannot be applied as 
an afterthought. 

Design decisions relating to the digi-
tal data used for control signals and au-
dio transmission are fundamental to 
cable transparency of a satellite scram-
bling system. There is now sufficient 
practical cable experience with scram-
bled signals using digital audio to indi-
cate what the critical parameters are 
and to show that the necessary criteria 
can be met. Scrambled signals with 
data rates and formats appropriate to 
satellite scrambling have been perform-
ing reliably in cable for several years us-
ing the Oak SIGMA system. CEO 
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Rack n' Roll is here to stay 
and the king is producing the 
hottest numbers around! When 
Triple Crown creates a new 
head end the results are solid 
gold for sure! We start with our 
best electronic equipment, 
get it all together, plug in our 
instruments, set the levels and 
balance everything for superb 
harmony. Only if our people 
are pleased to the max, do we 
pack it up and put the show on 
the road. 
When it rolls onto your site, 

the hookup is quick and the 
See us at the Western Show Booth #891. 

performance will blow you 
away. For a picture perfect 
Rack Video, this shining silvery 
monolith is heavy metal like 
you've never seen before. 

Let Triple Crown book a 
Rack n' Roll Superstar for your 
viewers ... they won't believe 
their eyes. 

w  TRIPLE CROWN 
ELECTRONICS 
MISSISSAUGA, ONTARIO 
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Reliable TV 60 The Competition,CPH 658 
904 Cubic Inches 653.05 Cubic Inches 

of Hard-Working Space of Hard-to-Work Space 

Reliable Electric/Utility Products' 
square-design CATVdistribution closures 
give you more cubic inches of work area 
for your money. 

When considering the purchase of CATV distribution 
closures, don't overlook the importance of design. 
Reliable's square-design closures provide maximum 
work area to install and maintain equipment Because 
they feature larger housing capacities than comparable 
cylindrical models, they provide more mounting space 
for your dollar. 

Another factor to consider is the solid durability 
built into every Reliable enclosure. While most 
cylindrical units are made of plastic, we construct our 
housings of heavy-gauge, mill-galvanized steel. We 
coat the pedestals with our unique nine-step finish to 
resist weathering and corrosion. With an engineering 
and manufacturing process this thorough, it's no 

wonder our pedestals have been known to stay on the 
job for a quarter century or more. 

In addition to large capacity and durable design, 
Reliable's closures also feature the security of a 
padlock hasp—along with several other locking 
options—and the convenience of a removable upper 
cover. All can be stake-mounted, while some units can 
be wall-mounted or self-supported. 

So for pedestals that offer spacious design—as 
well as solid construction, security and convenience— 
specify Reliable 
Electric/Utility 
Products' closures. 

For more 
information, phone 
or write Reliable 
Electric/Utility 
Products or our 
nearest authorized 
distributor today. 

Reliable Electric./Utility Products 11333 Addison Street/ Franklin Park, Illinois 60131 / (312) 455-8010 / TLX 728 393 
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Part One 

By Roy Ehman, 
Director of Technical Services, 
Storer Communications 

N 

With the majority of frantic franchising 
and massive building operations behind 
us, cable has entered an age where 
marketing and efficient system 
operation, both from a customer service 
and a technical standpoint, must take 
their rightful place as our top priorities. 
One technical aspect that shows up in 
the top three subscriber complaints is 
continuity of service or, what we call, 
outages. Our customers resent short 
breaks of three to four seconds or up to a 
minute or two as well as outages ranging 
from half an hour to several hours. The 
former usually are caused by necessary 
changes, such as an equalizer or an amp 
module, and obviously should be kept to 
a minimum. If a large percentage of plant 
is to be affected, these self-induced 
outages should be programmed to take 
place in the early morning hours. If the 
breaks are to be frequent or prolonged, 
subscribers in the affected areas need to 
be kept informed using your own 
character generator channel, bill-stuffers 
or the press as appropriate. 
One can empathize with a subscriber 

who settles down to watch a movie and, 
after investing an hour of his time and 
interest, is cut off for the next 40 minutes 
or more by an outage. Typically, we 
rationalize the situation away by saying 
that outages are a fact of life and most of 

them are beyond our control anyway 
since they are mainly caused by: 
a. malfunctioning equipment (dead 
amps) 
b. an accident of some kind (truck hit 
pole) 
c. an act of God (lightning) 

Actually, there is much that can be 
done to reduce both the number and 
duration of outages. Some of the 
suggestions below may sound labor 
intensive; but if we are in this game for 
the long term, we need to "go the extra 
mile." 

The outage defined 
Some terminology would be helpful 

at this time. For instance, what exactly 
is the difference between an outage 
and a service call? This is important for 
proper record keeping. A service call is 
a situation where individual 
subscribers call in because they are 
having reception problems with one or 
more of our services. An outage has 
occurred when a group of subs is 
completely off for any reason (usually 
for the same or similar cause). 

It also is helpful to differentiate 
between a major outage and a minor 
outage. This definition may vary 
between MS0s, but it should come 
close to being major for any outage 
involving trunk or greater, with all 
others classified as minor. Another 
definition which helps clear some 
confusion is that of the system 
impairment. This refers to a (large) 
group of subscribers who, instead of all 
being off, all have impaired reception— 

E 
o 

probably for the same cause. Here 
again, a breakdown into major and 
minor categories is helpful. 

The dispatch function 
Let's start by talking about the role of 

the dispatcher in an outage situation. 
The importance of the dispatcher and 
the dispatch function tend to be greatly 
underestimated. When you stop and 
think about who actually is running 
your system (plant) from minute to 
minute, especially after the office 
closes, it is the dispatcher. Even the 
best answering service is a poor 
substitute for a real live dispatcher who 
is answerable to the Company, who 
knows your system and who can take 
the right action immediately. It is 
difficult to comprehend the systems 
that shut down tight at 5 p.m. and leave 
their several million dollar investment 
during peak viewing hours to an 
answering service that cannot do 
anything but add to the list of service 
calls. 

Surprisingly, it is cost efficient to 
keep a dispatcher on until 11 or 12 p.m. 
Not only is he available to handle an 
outage promptly and appropriately, but 
he just has to walk one or two 
customers through a fine tuning 
procedure, for example, to save two 
truck rolls and his evening shift is 
justified. He also can be responsible for 
certain building security functions, 
setting up the next day's routing (in 
systems where this is done manually) 
and finalize any of the day's dispatch 
paper work—time sheets, vehicle logs, 
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etc. This unloads some of the paper-
work from the day shift, enabling them 
to concentrate more fully on 
responding to the radio and incoming 
reception-problem calls. The latter is 
important if we are to cut down on 
wasteful "no-problem" type calls and 
increase "problem-solved-by-phone" 
scores. 
The dispatcher also should monitor 

and log all channels once an hour and 
take action on any degraded signals. 
His monitoring facility should include a 
hard-wired non-adjustable VU meter or 
similar to assist in evaluating sound 
levels. The problem of severely 
mismatched modulator audio levels has 

In less than 20 minutes... 
It's 7:30 p.m., Friday night. A drunk 
driver has taken out a third of the sys-
tem. It happens to be the part where 
the Mayor and his City Council live. Af-
ter an hour has elapsed and one hun-
dred and eighty-seven names and ad-
dresses have been taken down by the 
answering service, they finally decide 
to call someone. They call the first 
name on the list—the chief tech. No re-

So, after answering another dozen or 
two outage calls, they call the technical 
manager who is second on the list. 
Good man. He's at home finishing off 
his budget proposal. He calls the chief 
tech who is still out. So the technical 
manager jumps in his car and in less 
than 20 minutes he is at the office and 
has the name of the duty tech. He 
beeps the tech's pager and waits. No 
call. Nothing daunted, our resourceful 
manager looks up the number and calls 
the duty tech. The wife answers. Yes, 
he's home, but he just stepped out for a 
pack of cigarettes. A message is left, 
and the tech manager goes home 
secure in the knowledge that the prob-
lem is about to be taken care of. 

In less than 20 minutes, our tech is 
back home as promised. He changes 
into something more suitable for work 
and then drives his own personal car to 
the headend to get his truck. In less 
than 20 minutes, he's at the headend, 
but the compound is locked. No one to 
be seen. Can't get the truck out. 
The tech drives to a call box and calls 

the tech manager. In less than 20 min-
utes, he's back at the headend with his 
bunch of keys and opens the com-
pound and, in less than 20 minutes the 
tech is at the scene of the outage. 

It's going to take two people and a 
bucket truck to replace the span. The 
tech goes to a phone to call out another 
tech, who then goes to the headend to 
get his bucket truck. 

In less than 20 minutes.. . 

been with us for many years without a 
totally effective solution. If the headend 
is convenient to the dispatcher, he can 
adjust the incoming levels of these out-
of-spec audio signals (not the 
modulators!). None of these tasks can 
be performed by an answering service, 
and the cost of their service could 
better be used to help offset extended 
dispatch hours. 

Dispatch is the ongoing, active link 
with all our field personnel and, as 
such, the duty person ideally should 
have technical knowledge and 
experience equivalent to the 
technicians under their control. The 
first person to become aware of an 

outage usually is the dispatcher unless 
you have all incoming lines entering via 
the switchboard or, worse yet, going to 
the customer service representatives, 
who usually are not qualified to handle 
outages and have no means of 
interpreting the incoming information 
or dispatching appropriate manpower 
and equipment to the correct area. 

In order to handle outages properly, 
it is necessary to have a phone 
directory listing under the heading of 
"reception problems" with two or 
more direct lines going to dispatch or 
other designated person(s) with the 
time and the qualifications to handle 
reception problems and outages. In 

11111 BUY 
EQUIPMENT 
TO WORK. 
VERSALIFIr 
DOES Down-Time is a bad 

word in any working fleet. It's 
expensive. It wastes time. 

•  That's why we build Versalifts 
to work. And work efficiently. 

More than 14,000 Versalifts have 
been built over the years. Most of them are still out there in 
the field. Working. The most complete line of aerial 
devices on the market, with the best in-service 
records and lowest operating and maintenance 
costs. That's Versalift. Your local Versalift 
distributor will be glad to work with you 
to choose the model and size best 
suited to meet your aerial 
work requirements. 

Versalift is a service 
proven product of Time 
Manufacturing 
Company. 
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Putting a cable in a hole over here and getting it to 
come out of a hole over there isn't easy. Somewhere in be-
tween you usually hit a snag. 

But M/A-COM's new Quantum Reach® is so flexible 
it's almost snag proof. 

To prove it, we recently tried QR"' on a job at Woods 
Hole Research Institute. The problem: to place 400 feet of 
coax in an existing, not-so-straight underground conduit. 
The cable company didn't think it would work, and to be 



I) OUTS OF 
CABLE. 

quite honest, we had our doubts. But, 400 feet later it popped 
out the other end. No other cable on the market could have 
done it without blowing the impedance or without seri-
ously degrading the return loss. QR did. And since then, 
we've done similar jobs with the same success. 

So, next time you're lanning a job with a lot of 
snags, specify QR. It makes 
the distance from here t e = 
there a whole lot shorter. == 
M'A-COM Cable HomeGroup, PO Box 1729, Hickory. NC 28603, 80(1-438-3331, in NC 800-222-6808, telex: 802-166 
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this way, the main numbers of the 
system will not be blocked by the usual 
deluge of calls when there is an outage. 
Avoid using the word "service" in any 
phone listing since it means so many 
different things to different people. 
-Mere should be more lines on the 
dispatch rotary than normally are 
required so that an outage will be 
immediately self-evident when all lines 
light up at once. 
The ideal telephone directory listing 

for medium to large cable operations is 
as follows: 
ACME CABLE CO. 
Customer Service (CSR rotary #) 
Billing (Customer billing #) 

Reception Problems (Dispatch Rotary it) 
Administration (Main switchboard #) 
The advantage of these categories is 
that when "Reception Problems" lines 
are all blocked up with an outage, the 
CSRs can continue their job of selling 
service and handling install 
appointments and inquiries 
unhindered. Likewise, when the billing 
number is backed up with the 
inevitable monthly or bi-monthly 
inquiries, the rest of the Company can 
get on with its normal functions. This is 
like having an extra switchboard 
operator at no cost! Assuming that the 
various positions are adequately 
manned, especially at the peak times 

INTRODUCE YOUR TV 
TO STEREO 

LRC Electronics leads the field again with an easy-to-install cable kit 
that can earn cable operators extra revenue. Each kit comes blister-
packed with easy to follow instructions for installation by subscribers. 
Jumper cables are made of highest quality RG 59 cable designed for 
high RF shielding. Each jumper incorporates LRC's one piece "F" 
connector made of cadmium-plated brass, with a hex crimp for excel-
lent RFI integrity. 

The splitter is a two-stage filter in which one side passes the full 
frequency spectrum, enhancing the signal to the TV. The other side is 
designed to pass the frequency from 88 to 108 MHz and attenuates the 
rest of the spectrum. The splitter is constructed of die cast zinc with 

epoxy sealed edges to insure RFI integrity. 
Custom lengths and AB switches are available on request. LAC also 

has the kits you need for VCR hookup. 
Standard kit includes: 
• 12 foot jumper 

• 1 foot jumper 
• matching transformer 
• FM splitter 

Let LAC Electronics introduce 

your TV to stereo today. 

AUGAT ¿RC 
QL1Ohly ond Innovanon 

901 SOUTH AVE HORSEHEADS N Y 14845 

PHONE 607 739 3840 
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Actually, there is 
much that can be 
done to reduce both 
the number and 
duration of 
outages. Some of 
the suggestions. . . 
may sound labor 
intensive; but if we 
are in this game for 
the long term, we 
need to "go the 
extra mile." 
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determined by your hourly call count 
(such as lunch hour), this arrangement 
goes a long way toward eliminating the 
often heard subscriber complaint that 
they can't get through. Surely, we in a 
communications industry can 
overcome this by skillfully deploying 
our staff with judicious use of 
overlapped and split shifts based on 
our experience. 
One last, vital point on telephones: 

The dispatchers must have a single, 
direct, unlisted number which cannot 
be pre-empted by anyone with which to 
dial out. When all incoming lines are 
jammed with outage calls, the 
dispatcher may need this line to call out 
to the city electric company, a TV 
station, the chief tech or plant manager 
after hours or an emergency service 
such as fire or police. The dispatcher 
should have a dialer on this phone to 
obviate look-ups and fumbled numbers 
during a pressure period. 

Effective outage 
management 

For maximum outage control 
effectiveness, we need to ask ourselves 
the following questions: 
• Are there written instructions? A 
procedures manual for the entire 
system is necessary—doubly so for the 
dispatch function. Try to think of every 
contingency and write it up. Include 
such things as after-hours building 
security, channel monitoring and 
logging procedures. Include 
instructions for outages and other 
situations that you know have gone 
wrong in the past so they won't happen 
again. Of course, your procedures 
manual will need to be reviewed and 
updated periodically in light of 
experience and changing 
circumstances. 
• Do the dispatchers have a hard copy 
of all significant telephone numbers? 
Try to acquire the control-room or 
switcher phone numbers of the TV 
stations carried. The TV stations usually 
are quite defensive at first, but once 
rapport has been established they tend 
to appreciate feedback. All emergency 
numbers such as city electric 
(afterhours number), police, fire, key 
personnel home numbers, etc., should 
be on a dialer with auto-redial. 
Experience has shown that you may 
need as many as 30 or 40 such numbers 
instantly available. Some may require 
persistence to obtain. 
• Do the dispatchers have a set of full-
scale maps of the entire plant and 
multiple dwelling units on a pull-out 
wall-rack? These are used by the 
dispatcher and/or the chief tech during 
outages and also routinely in directing 
personnel to proper locations. 
Obviously, the maps need to have the 
latest plant extensions, including 

MDUs, brought up to date. How often 
have we heard from technicians who 
couldn't find pedestals, lock-boxes, etc. 
This happens frequently in large 
systems where technicians cannot 
hope to be familiar with every nook and 
cranny in the system. 
• Is there a one-sheet "skeleton" map 
of the system? While the set of large 
maps is valuable for detailed directions, 
dispatch also will need a single sheet 
skeleton map of the system. This map 
should have just the numbered amps 
on it. See sample section in Figure 1. 
During the initial stages of an outage, 
the skeleton map is used in 
conjunction with the incoming calls to 

determine to within an amplifier or so 
where the outage has occurred. It also 
is used after the outage to determine 
the number of amps that were off. 
When taking outage calls the 

dispatchers need to try and get the 
names, addresses and telephone 
numbers of the three callers nearest the 
headend. There are no "brownie 
points" for dispatch or anyone else 
answering zillions of outage calls. 
People know that when the lines are 
busy during an outage, other folks are 
already calling. The subscribers' "info-
card" should state this fact. 
Once the data on the nearest three 

callers has been captured, the dispatch 

PRODUCT CWY BULLL"I'IN  

Omni-Rack 
Performs One Incredibly Neat Trick 

CWY's Omni-
Rack"system 
uses rails and 
panels similar to 
headend rack,-
accessories to 
take the tangle out of multiple 
dwelling enclosures. This 
money- and time- saving system 
easily adapts to fit existing instal-
lations and is versatile enough to 
conform to your own design. 
Omni-Rack 16-gauge per-

forated panels fasten to 
punched and threaded rails 
and accommodate all 
makes of splitters. To 
change subscriber sta-
tus — change only the 
jumper cables between 
splitters and F81 D-type 

C3) 
sTAMPEP 
NUMBERS 

17- RING/ 
F-rtr.nnie 

connectors on 
punched panels. 
CWY also of-

fers all-welded 
enclosures con-
structed of alu-

minized steel—with the rust-
resistance of aluminum and the 
toughness of steel, giving you 
longer service life for the money. 
For more information about the 

Omni-Rack and CWY's com-
plete line of products, write or 

call us toll-free. And as al-
ways, CATV and SMATV 

products by the industry's 
leading manufacturers 

are also available 
from CWY. Cable TV 
solutions are now just 
a phone call away. 
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Not just supplies. P.O. Box 4519 
Solutions. Lafayette, IN 47903 

317-448-1611 
Call Toll-Free: 
1-800-428-7596 

Indiana: 
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PHONE (716) 675-7373: 
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THE BEST (L-1) CABLE LINE LAYER HAS BEEN MADE BETTER • MORE CAPACITY • GREATER DEPTH (16") 

- 
157 SENECA CREEK RD. 

BUFFALO, N .Y . 
14224 
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person should concentrate on 
expediting the outage. Try writing or 
purchasing a program so that dispatch 
can call up any system area on their 
screen and "zoom-in" for the amplifier 
identifiers and other pertinent data, 
such as number of amplifiers 
downstream that are affected. The 
three nearest subscribers are to be 
called back after the outage has been 
reported restored to verify that it is 
restored and that it stays restored. The 
field tech should "stay at the scene" 
until he gets a confirmed all-clear and is 
released over the radio. 

Record keeping 
Stoicism has no place in outage 

control. Every outage must be a 
personal challenge to either prevent it 
happening again or to reduce its 
duration. To this end, we need to keep 
a log for each and every outage. If you 
have not been doing this, you will be 
amazed at the trends you will see when 
you have analyzed a few dozen 
outages. Several MSOs and systems 
were kind enough to send me some 
outage logs. Of the 98 I read, only 18 
were genuine amplifier failures or 
accidents! The period covered several 
months and included the lightning 
season with attendant surges which 
killed power supply modules and blew 
fuses. In fact almost all the remaining 
80 outages were power/surge related. 
As an industry we just don't seem to 
have gotten a handle on surge control 
—lightning induced or otherwise. This 
can be controlled for all but a direct hit, 
which you will easily recognize if you 
ever get one! 

Let's talk about the outage control 
log in Figure 2. This is a useable sample 
and illustrates some things to look for. 
The logs should be numbered 

consecutively on the top line for easy 
reference, continuity and avoidance of 
loss. The first main category block 
contains various notification times. This 
is valuable during a "post mortem" to 
determine who was called out, when 
they were called and at what stage 
additional help was sought in a difficult 
situation. Systems would have their 
own parameters to be met here. For 
instance, you might specify that if the 
tech does not have a handle on the 
problem within twenty minutes of 
arriving at the scene, the chief tech is to 
be notified. The chief tech would carry 
full responsibility from the point on 
and use his own discretion as to 
whether he will handle the outage from 
the dispatch position, drive out and 
take over personally or simply leave it 
to the tech, especially if the outage is 
small. It's his decision. At some point 
during a disastrous outage, it would be 
a matter of courtesy, not to mention 
diplomacy, to let the system manager 
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know what's happening. 
The next block logs the outage 

location(s). After reading many reports 
you will probably find that certain types 
of problems occur one or more times a 
year at the same area. This should 
trigger a detailed examination of the 
area. Is it a high-lying escarpment 
subject to lightning induced surges? Is 
there some heavy industry nearby 
producing high-level surges or 
transients? Or is the location simply 
"accident prone"? From this you will 
know what remedial measures to take. 

Block three records the cause of the 
outage. Insist that this be filled in for 
each and every outage. If it is not clear, 
call for more detail. If there is not 
enough room, more can be written on 
the back of the sheet. If we all 
understand clearly what caused the 
outage, we are halfway to solutions for 
the future. 
The following block is for those more 

organized and meticulous people who 
record the history of every module they 
own. It's a great idea if you can pull it 
off with everyone's co-operation. 
The fifth block is very important, 

indeed. This is where you will find 
much valid advice over and above such 
facetious remarks as "install two-way 
plant and status monitor every amp." 
The one hour parameter is appropriate 
for your circumstances. One operations 
manager makes a practice of having the 
chief tech bring the over-one-hour 
sheets to him personally, and they have 
a think session on what can be done. 
The purpose of this is not to beat-up on 
the personnel but rather to make a 
sincere attempt at co-operative 
problem solving while everyones' 
memory is fresh. 

Fuses, fuses 11 more fuses 
You will find fuses mentioned over 

and over under "cause of outage." 
Most of these are simply nuisance 
outages that serve no purpose but to 
irritate the customers and waste 
technicians' time. Most can be fixed in 
under an hour, but they shouldn't 
happen at all. There are three principal 
reasons: 
• Manufacturers fuse lightly to protect 
their equipment and their good name. 
They are not responsible for your 
surges or outage performance. Change 
to slo-blo when replacing, and stay with 
them. If you are already using slo-blo, 
go one size higher. For instance, go 
from 1.5 amp to 2 amp. Keep good 
records and note if you burn any power 
supply modules. Keep increasing the 
fuse until you lose a couple of modules, 
then back off to the last size you used 
and keep using that size for that type 
amp permanently. This will significantly 
reduce the number of nuisance 
outages caused by fuses. 

The importance of the dispatcher and the 
dispatch function tend to be greatly 
underestimated. When you stop and think 
about who actually is running your 
system (plant) from minute to minute, 
especially after the office closes, it is the 
dispatcher. 

• Apart from being on the light side, 
most fuses must blow because of 
surges. There is always a potential for 
this type of outage, but surges can be 
dramatically reduced using the proper 
devices and good "private" grounds. 
More on this on another occasion. 
• Many fuses are totally unnecessary. 
An example of an unnecessary fuse can 
be found in certain power inserters 
such as the old Jerrold SPJ. Is the fuse 
there to protect the power supply or 
the plant? Who knows. Modern power 

supplies are pretty close to being 
indestructible. They will work forever 
into a dead short even when the 
transistors are chopping on standby 
with no harm. If your standby or 
regular power supply is suitable, either 
replace the power inserter with one of 
the many fine units that have no fuses 
or wire across the front of the circuit 
board with a number 16 copper wire. 
Some older Jerrold SPJ units caused 
their fuses to blow because the fuse 
clips were not securely rivited to the 
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Figure 2 
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circuit board. This caused them to heat 
the fuse until it blew. 
An example of a fuse in the wrong 

place can be found on some amplifier 
power supply modules which have a 
surge protecting crowbar after the fuse, 
thereby guaranteeing an outage every 
time the crowbar works. This is far too 
high a price to pay to save a few 
modules. Far better to work on the root 
of the problem. You will either have to 
catch the surges before they get to this 
type module or else put in 10 amp fuses 
and rely on the crowbars. In modern 
amplifier power supplies, the 
transformer and its design form an 
integral part of surge protection. 
Transformerless supplies do not have 
this advantage. 
Some 60 VAC supplies have fuses in 

the secondary. These should be hard 
wired since the ferro-resonant 
transformer current is self-limiting at 
about 22 amps for a 15 amp supply and 
can operate indefinitely into a short. 
Next month we will conclude with 

some thoughts on standby power, 
personnel training and deployment for 
effective outage control and discuss an 
easy method of generating a reliability 
index from the outage log sheets which 
will enable a system to track outage 
performance and progress through the 
various seasons and make comparisons 
with other systems. cED 
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Monroe Electronics, Inc. offers a 
complete line of products for automatic, 
unattended operation of head end 
switching functions in response to 
network cues, remote control and 
timed signals. 

SUPERIOR MONROE DESIGNS 
GUARANTEE YOU CONSISTENT 
PERFORMANCE, HIGH 
RELIABILITY AND LONG, TROUBLE-
FREE LIFE. YOUR TECHNICIANS 
ARE FREED FOR MORE 
PRODUCTIVE DUTIES. 
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• Cue Tone Encoders and Decoders 
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• Audio/Video Switching Products 
• Emergency Override Systems 
• Remote Controls 
Write or phone for information. 
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Television 
transmitter luminance 
transient response 

Part Two 
By TM. Gluyas, FELLOW, IEEE 

© 1974 IEEE. Reprinted, with permission, from IEEE Transac-
tions on Broadcasting, Vol. EC-20, No. 1, March 1974. 

W e have seen that it is impossible to approach perfection 
in transmitter luminance transient response when 

employing a particular demodulator. But it may be a waste of 
time to do this if the results do not closely resemble pictures 
on home receivers. 

In setting a reasonable goal for transmitter performance, 
we need to know answers to the following questions: 
1) What transient response would be considered good to ex-
cellent by an overwhelming majority of viewers? 
2) What is the threshold of detection of transient response 
distortion? 
3) If the picture is perfect on the station monitor, what will it 
be like on home receivers? 
4) What is the spread in performance among receivers? 
The first question is easy. The answer has been carefully re-

searched by the British Post Office and the BBC" and further 
interpreted by Siocoss. 
From a review of these reports, we arrive at a conclusion 

that most viewers rate pictures either good or excellent when 
K=2 percent. Half of the observers vote "excellent" when 
K=3 percent. 
A Bell Telephone study6 on echo visibility helps provide an 

answer to question 2. Based on observation of still pictures, 
and equating echo visibility to transient response distortion, 
we conclude that 90 percent of the viewers would either 
barely perceive or would not perceive distortion when K= 1.5 
percent. 

It has been widely reported elsewhere that 1 percent 
echoes under laboratory conditions are at the threshold of 
visibility. While this is probably true for ordinary picture ma-
terial, echoes from high-contrast titles against a uniform back-
ground are easier to see. We have observed that, when criti-
cally viewing titles, is it possible to detect lits echoes or 1-
MHz ringing of 0.5 percent, especially if picture controls are 
manipulated to block highlights and change blacks into greys. 
Questions 3 and 4 will be dealt with jointly. The approach to 

this question is to evaluate distortions in the frequency do-
main and then show what spread in corresponding transient 
response can be expected with different receivers. 
We saw in previous slides that 2 T sine-squared pulse ring-

ing was associated with a dip in frequency response at ap-
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Figure 15 Simulation of 1 MHz ringing (close-in echoes) with video re-
sonant circuit, Q= 2.5. (a) 1 MHz circuit ringing. Unit step excitation. 
(b) Base of 2 T sine-squared pulse with 1-MHz ringing. 
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We Gave 
Standby 
Power 
A Good n 

Name 1. • • 

Unlike some other choices, Alpha maintains the Good Name of 
Standby Power by offering a reliable and failsafe approach—as we 
have right from the start. We call it the "single ferro transformer" 
concept. 

This design concept leaves the ferroresonant transformer always 
connected to your Cable plant, regardless of power failures or other 
disturbances, and does away with the need for a second transformer. 

The battery driven inverter takes over from the downed line in 
the primary winding of the transformer, ensuring an unaltered output 
voltage and waveform. Overload and short-circuit 
handling characteristics remain unchanged. In 
addition this same transformer is used to 
charge the batteries, providing a high current 
recharge of the batteries after a power failure, 
a feature lacking in most competitive designs. 

This concept needs fewer components 
which translates into higher reliability. Because 
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the inverter cannot be activated, even with the 
line relay contact "stuck': this concept also gave 
us the fail-safe feature that helped us to obtain 
both UL and CSA approvals. And that gives a 
good product a good name. 

Of course there are more reasons for 
Alpha's leadership and good name in Standby Power. 
Features such as Temperature Compensated Charging matched to the 
battery type and Automatic Selftest and Equalizing, to name just two. 

Alpha was the first to offer Remote Status Monitoring for it's 
power supplies on a stand-alone basis. 

And now Alpha has introduced two new State-of-the-Art Standby 
Power product lines. The FT series, a fast transfer type for critical loads 
up to 500VA, and the APCG series for true UPS performance up to 
1500VA at Standby prices. Our ongoing efforts to give you the best 

engineered products will continue to give Standby Power a good 
name.. ALPHA. 
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(a) 
Figure 16 Observed system response to sine-squared pulse and bar to 
be compared with calculated response Figure 15.(a) 2 T sine-squared 
pulse. (b) 2 T sine-squared pulse and 20-gs white bar. 

proximately 1 MHz. This can be analytically simulated with a 1 
MHz video trap circuit. We let the trap circuit damping factor 
be K= 0.2 (Q= 2.5). 
The transient response of this circuit to a step waveform is 

shown in Figure 15(a). The first peak is 30 percent of the ap-
plied signal; the second, 15 percent; the third, 7.5 percent; 
etc.' 

Since the previously noted 1 MHz dip in frequency re-
sponse was 1 dB, or 12 percent, the corresponding perturba-
tion in the waveform is 12 percent of 30 percent which equals 
3.6 percent for the first transient (undershoot), 1.8 percent for 
the second (overshoot), 0.9 percent for the third, etc. 

• 

SPECTRUM CALIBRATOR 

o 
o 

SADELCO 

• 
e • 

• 

(b) 

The effect of the initial negative peak of the error signal is to 
reduce the pulse-to-bar ratio by 3.6 percent and round off the 
corner of the leading edge of the white bar. 

In Figure 15(b) the transient error is subtracted from a 
2 T sine-squared pulse. The result agrees fairly well with the 
waveform observed in one instance at the output of a Telemet 
demodulator as shown in Figure 16. Computing the transient 
with a step function and then applying the result to the sine-
squared pulse and bar requires some justification, but this 
has been relegated to the Appendix. 

Estimate of performance variations among 
receivers 
To obtain some insight into how one receiver might behave 

differently on two transmitters, or how two receivers might 

System Spectrum Calibrator 
±0.25dB Accuracy 4.5-450 MHz 
A very economical signal source, compared 
to an expensive sweep summation system, 
which can be used . . . 

• 

• 

• To measure gain, loss and response of active or 
passive devices 

• To calibrate signal level meters 
• To determine the location of opens and shorts 

• As an accurate standard signal source 

• As a white noise generator • In the field or lab 

— — — — — — -------- — — — — 
Special Offer: 
Yes, I want to know more about how I can use the 
Sadelco, SC 450 Spectrum Calibrator. 

D Send me a copy of the technical paper describing 
various applications. 

El Have the nearest distributor contact me. 

Contact Position 

Company Phone 

Address 11/85 CEDj 

S II IC I 75 West Forest Avenue, Englewood, New Jersey 07631 201.569-3323 
General Representative for Europe: Catec AG, Habsburgerstr 22, 6003 Luzern. Tel. 041/573636 Telex: 041/572796 
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Standby Power Supplies 
That Set a New Standard in Reliability - 98.5% 

Power supplies from Data Transmission Devices 
guarantee better performance in two new ways 

Patented Charging System 

Charge detection and temperature sensing 
circuitry monitors the environment and 
precisely controls the battery charge state. 

• Doubles battery life 
• Saves thousands of dollars on replacement 

batteries 

Modular Construction 

Two complete, independent power supplies 
in a specially designed cabinet switch auto-
matically from normal to standby when utility 
power fails. 

• Lowest failure rate in the industry 
• Easy to service, no training required 
• Upgradable when you add subscribers 

Our 24-amp power supply shows modular construc-
tion. Also available are 12- and 18-amp models. 

In 1971 our chief engineer designed and manufactured the very first normal/standby 
power supplies for the cable TV industry and also designed the power supplies for 
the Gemini Space Capsule. We are the experts. Let us tell you why reliability 
doesn't have to decline when you install a standby power supply! 

Call or write for more information 
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617-532-1884 
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behave differently on one transmitter, we proceed by estimat-
ing the amplitude versus frequency and delay versus fre-
quency of the several combinations. 

Figure 17 shows the amplitude and phase response of two 
filterplexers—one VHF and one UHF. The VHF filterplexer is 
the most recent design. Because it has more lower sideband 
"shoulder" and cuts off faster at band edge, it has less phase 
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Figure 17 Attenuation and phase characteristics RCA VHF filterplexer 
MI-561702 and RCA UHF filterplexer MI-561543. 
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error at —0.75 MHz and more phase error at —1.1 MHz, below 
visual carrier. 
From the sample receiver attenuation characteristics pre-

viously presented, we have constructed two curves in Figure 
18 representing receivers with the greatest and the least lower 
sideband response. Only one receiver phase characteristic is 
shown and, for what follows, it is assumed to apply to both 
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ceivers at extremes of lower sideband response. 
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receivers. This is certainly not a proper assumption, but pub-
lished receiver phase characteristics are very scarce, and it is 
impossible to say what phase response should be associated 
with each attenuation curve. 

Figure 19 is a plot of transmitter and receiver "phase error," 
which here is defined as the phase difference between the 
acutal phase and a straight-line tangent to the phase curve at 
visual carrier. 

Figures 20 and 21 show the amplitude and phase of the de-
modulated signal at the second detector of receivers having 
the characteristics selected for this study. We see that the 
amplitude response of both receivers driven by vestigal side-
band transmitters shows some attenuation at 1 MHz com-
pared to the same receivers driven by double sideband signal 
generators. The receiver with sharper lower sideband cutoff 
shows a negligible 2 percent dip at 1 MHz, but the receiver 
with more gradual cutoff has an 8 percent dip. Although this 
is less than the 12 percent dip observed on one station demo-
dulator, it is not negligible. 
The system delay errors shown in this slide are small for the 

receiver that cuts off sharply but significant on the receiver 
with more gradual cutoff. However, this is based on the inde-
fensible assumption that the same phase curve applies to 
both receivers. The comparatively large delay ripples (30-70 
ns) should not be interpreted as causing significant picture 
impairment. Since the delay ripple covers only a narrow fre-
quency range, it represents only a small phase error. 
The total 190 ns delay error is not important since it will nor-

mally be corrected at the transmitter. It is the spread between 
the curves that is important. The broken line suggests delay 
that could be subtracted by transmitter equalization. This cor-
rection includes low-frequency phase equalization for the 
transmitter plus receiver. Consequently, transient response 
observed on an R&S AMF demodulator, which includes its 
own IF delay equalization, might show some trailing over-
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Figure 20 System amplitude versus frequency response for various 
combinations of receivers and filterplexers. 1—receiver A and double 
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and filterplexers. 1—receiver A and double sideband transmitter; 2— 
receiver B and double sideband transmitter; 3—receiver A and VHF 
filterplexer; 4—receiver B and VHF filterplexer; 5—receiver A and 
UHF filterplexer; 6—receiver B and UHF filterplexer; 7—appropriate 
transmitter delay equalization but invert slope. 
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shoot if the transmitter includes correction for receivers. 
Based on results with one color receiver, W.L. Behrend of 

RCA found 100 ns excess correction at the transmitter benefi-
cial to receiver luminance transient responses. 

Conclusions and recommendations 
Now, to recapitulate, picture edge transients and low-

frequency ringing, although very faint, can be seen on high-
contrast titles; and it would be desirable to be rid of them. 
However, the problem cannot be ascribed to transmitters 
alone. It depends on the combined attenuation characteris-
tics of transmitter and receiver. 

Transmitter visual demodulators, used with other test 
equipment, reveal many important performance characteris-
tics of TV transmitters but cannot be relied upon completely 
to inform the transmitter engineer about edge transients on 
receivers in his viewing area. Based on limited observations, 
we have found that commonly used demodulators vary 
widely in presenting transmitter system transient response. 

If the station engineer is striving for the best possible pic-
ture edge transitions on home receivers, it is not sufficient to 
optimize the usual transmitter performance parameters such 
as frequency response, envelope delay, differential gain and 
phase, etc. These adjustments should be made first and con-
sistently maintained. Then the system performance should be 
warped a little to favor the average receiver. This can be done 
without going outside FCC performance tolerances. 
A "black box" such as a time-domain equalizer could be 

provided, ahead of the transmitter, to adjust the system tran-
sient response to what the station chief engineer decides pro-
duces the best results. Such "mop-up" adjustments should 
be set below the value for full correction of an average re-
ceiver so as not to spoil the performance of good receivers or 
inhibit receiver design improvement. 
As a closing remark, the analysis and conclusions stated in 

this report are based on scanty information and limited obser-

vations. It is hoped that others will investigate this subject 
more fully and report on any refined data or different conclu-
sions that may be discovered. 

Appendix 
When typical demodulators or TV receivers are combined 

with typical transmitters, some waveform distortion is noted 
and a concommitant dip in the amplitude versus frequency 
response is observed at approximately 1 MHz. This dip in re-
sponse was confirmed analytically by the vector product of 
transmitter and receiver response and the addition of upper 
and lower sidebands. It then was desired to find the asso-
ciated time-domain response for a 2 T sine-squared pulse 
and bar. Such analysis is possible but hardly worthwhile in 
view of the many other assumptions in the problem and the 
rough data. Therefore, we used published data on the tran-
sient response to a unit step and assumed that roughly the 
same ringing would occur for 2 T sine-squared pulse or bar 
excitation. The rationale for this assumption includes the fol-
lowing three factors. 

In the narrow frequency band of concern (1 ± 0.2 MHz), 
there is little difference in the spectrum level for a unit step, a 
1 T bar and a 2 T sine-squared pulse. One source of an of-
ten-published curve on the spectrum of a sine-squared pulse 
and bar is included in a paper by Wolf. 9 The peak value of 
ringing is expected to be roughly the same for all three excita-
tion waveforms and the period—determined by the 1 MHz 
resonance—also will be the same. 
A second consideration is that the calculated ringing begins 

at time zero for a step function input signal. The peak occurs 
approximately 250 ns later. We elected, without proof, to let 
the error signal time zero be the start of the 2 T pulse (or bar). 
The peak of the transient then coincides with the peak of the 
2 T pulse. This agrees with experimental results. 
A third approximation is that a 1 dB dip in the demodulated 

video response caused by incorrect summation of upper and 
lower sidebands affects both amplitude and delay approxi-
mately as in the well-known relation for minimum phase net-
works. There is no theoretical reason to expect this; but, from 
experience, it has been observed that there is little or no an-
ticipatory ringing which could be expected if phase and am-
plitude responses were independent. cap 
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One call to Channel Master® 
uncomplicates 

CARS-Band Microwave 
Micro-Beam:" Simply amazing performance 

AND service for as little as $47,000 
Why waste time wondering if broadband microwave 
relay could open the door to cost-effective ex-
pansion for your cable system? Get the FACTS from 
Channel Master®. Our Micro-BeamTM specialists offer 
more services AT NO COST to clients than anyone 
else in the business. 

Best of all, Channel Master Micro-BeamTM specialists 
are with you every step of the way— system 
planning, installation, quality assurance and service. 
We even offer extended warranties on Micro-BeamTM 
products for EXTRA security. 

Micro BeamTM systems are available in 300 MHz and 
450 MHz Models, and can be configured in many 
ways to meet YOUR system's needs. If system 
expansion can make your system more profitable, 
call the peopie who care as much about your 
operation as you do—CHANNEL MASTER®. 

M Channel Masteion of Avnet, Inc. 
Industrial Park Drive, Smithfield, N.C. 27577 • (919) 934-9711 
Reader Service Number 37 

Micro-Beam" transmits up to 60 channels from a 
simple tower-mounted unit—no air-conditioned build-
ings. extensive waveguicie or expensive klystron amps. 



"Because ya gotta... 55 
How to upgrade is 
fairly straightforward. 
But when to upgrade 
isn't as clear cut. 

Sometimes the decision to upgrade a 
cable system is made for you. Especially 
if you're running a 12-channel system, 
are facing refranchising and other 
systems in your area already have 35 
channels. But upgrading "because ya 
gotta" is less the rule these days. 
As 35-channel systems become the 

norm, rate of return considerations are 
more important. Increased signal 
security and reduced maintenance 
costs also are factors in some cases. 
And some systems weigh the potential 
pay-per-view revenue stream. 
How to upgrade, in a technical sense, 

is fairly straightforward. But when to 
upgrade isn't as clear cut. While some 
systems still drive upgrade decisions by 
franchising calendars alone, others use 
more formal planning methods. 
Warner-Amex, for example, begins with 
system business plans. 

Each year, as capital budgets are 
reviewed, the company looks for 
potential upgrade candidates. "We'd 
normally be looking at systems with 
one or two pays, limited channel 
capacity and standard converters," says 
Ewan Mirylees, company director of 
sales and marketing administration. 

In a typical year, about 12 to 15 
upgrades and new system launches 
occur. Of course, there will be fewer in 
upcoming years as the traditional 
systems are upgraded. "A fair rate of 

return on the money we're putting in is 
our main criteria," Mirylees adds. 
Times Mirror, on the other hand, is 

an MS0 that prefers to look at 
upgrades when refranchising is coming 
up. "If we're within two to three years 
of a renewal, we'll generally hold off on 
upgrades until the franchise is actually 
renewed," says Kathy Flanagan, 
company director of corporate affairs. 
The presumption is that a 12-channel 

system will be upgraded because "it's 
unrealistic to think you can get away 
with less," Flanagan says. "One of the 
things we look at is the size of the 
subscriber base and the rates that base 
can support. There's no rule of thumb 
on channel capacity." 
And while there's no question 

economic, marketing and technical 
concerns are growing, the 
refranchising situation still is pivotal. 
"We look at what it'll cost to upgrade 

versus rebuild—consider the age of the 
system and how many channels we 
need—but the number one factor is still 
refranchising," says Rollins Vice 
President Joe Cline. 
Armstrong Utilities Plant Manager 

Dean Busatto agrees. "We look at each 
franchising situation on a case-by-case 
basis. We certainly wouldn't take any 
chances rebuilding before renewal if 
we were facing a hostile authority. In 
other cases we might use the upgrade 

ompact Er aneuvera 
0 Hp fuel effecient Hatz Air Cooled Diesel 
Exclusive spring isolated vibratory plow 
Exclusive "Replaceable Tip" Plow Blades 
Heavy Duty Gear Box Drive Trencher 
Heavy Duty Boring Attachment 
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When it comes to cable plant 
construction, it's the things you can't 

see that make the difference. 

Any construction company with minimum competency can meet most 
esthetic requirements. The real proof of those appearances comes in how 
that plant performs. 

You can't see if the expansion loops are properly made, but you'll know it 
when the outer sheath breaks and your customers don't have service. You 
can't see if the splicing is properly done, but you'll know it when there's a 
temperature variation and you have a series of opens, shorts or 
intermittent problems. 

You can't see if the underground crew removed all the rocks before they 
backfilled the trench, but you'll know it when the drops don't deliver 
signal. You can't see where your cable is buried if the sod restoration is 
meticulous, but your customers will appreciate it. 

The construction division of CSS has the professional expertise and the 
experience to meet the most rigid requirements in urban, rural, aerial or 
underground plant; whether it's a 5-mile extension, or a major build. 

Our competitive pricing and our understanding of management needs so 
you'll have the rate of construction you need to meet your bottom line 
goals, will be a difference you can see. 

eN 
CATV 
Subscriber 
Services, Inc. 

Construction Division—Raymond L. Galtelli, president 
Jerry Haisman, G.M. 
108 State Street/Suite 102 
Greensboro, NC 27408 
919-273-5553 (in NC) 800-334-0860 
Reader Service Number 35 



Accumerimp 
for a perfect crimp everytime! 

COMPRESSION 
ADJUSTMENT 
Feature 

The CR596B 

HEX CRIMP TOOL 

• Finer adjustment-5 times 

better than competition 

• Correct adjustment every time 

• Sturdier components prevent 

wear 

• No special tools required for 

adjustment 

• Star wheel does not have to 

be removed for adjustment 

• No tricky snap ring to lose 

and/or break 

• Stress in adjustment linkage 

is reduced 

See your distributor for the new Accu-Crimp, 
CR59613 Hex Crimp Tool, one of the many 
precision tools available from Cablematic. 

RIPLEY COMPANY, INC. 
UTILITY TOOL DIVISION 
CROMWELL, CT 06416 (203) 635-2200 
TWX 710 428 9567 RIPLEYCO CREL 

High churn, low 
reliability or failing 
converters also can 
trigger an upgrade. 

as a goodwill gesture and leverage for 
renewal." 

In most cases, some mixture of 
political and strict marketing concerns 
is evident. "We look at what our 
competition is doing, review the 
demographics and whether we can go 
with an electronic upgrade with 
minimal cable replacement," says Carol 
Applebee, vice president at Televents. 

Likewise, a mix of engineering and 
marketing judgements is called for. 
"We look at our rate of return basis 
over five to ten years compared to the 
up-front capital expenditure and 
capitalize our marketing costs," adds 
McCaw Corporate Engineer John Allen. 

For some MS0s, additional pay units 
are the attraction; for others, expanded 
basic. 
Customer service costs also count. 

Addressability, for example, is 
marketing-driven, says Jones Intercable 
Vice President of Engineering Al 
Kernes. "We look at addressability 
when a system has high pay churn, 
potential for PPV or when the cost of 
addressability versus other schemes of 
security is about the same—say, when 
we are moving from a non-converter to 
a converter market anyway." 
"A six-pay market might be a good 

candidate—a two-pay market might not 
require it," Kernes says. 
Reduced maintenance costs also are 

a factor in some upgrades. "We made 
an economic decision to make all of our 
systems one-way addressable," says 
Colony Communications' Bruce Clark. 
"We had older converters failing at a 
high rate, and we knew we'd have to 
replace them anyway. We also thought 
we could save truck rolls." 

Usually, the condition of the plant 
doesn't drive the decision, says 
Viacom's Pete Petrovich. 

But "if we're investing significant 
dollars to maintain a system, we'll often 
reach a trade-off point where the 
incremental costs of the upgrade 
compare favorably with our existing 
costs," says Donald Smith, vice 
president, Metrovision. 
Upgrades also are easier to justify 

when electronics can do the job, says 
Colony's Mike Angi, director of 
engineering. And it makes sense to 
space the electronics for higher 
bandwidths than you need 
immediately. "In most cases, proper 
picking and location of equipment will 
work for us," says McDonald Group 
Vice President of Operations Frank 
Leiter. "Most of the older systems were 
short-spaced, so even with higher 
output levels, a lot of systems fall into 
place without a redesign." 

Leiter says a three-step planning 
process is followed. The first step is to 
estimate whether subscribers will sign 
up for new service packages and, if so, 
at what rates. "Then we look at whether 
we can do it with electronics," he says. 
"Finally, we evaluate the cable itself." 
And although the company begins 

with marketing, "our rebuilds are 
driven from a technical standpoint," 
Leiter says. "If we're running three to 
four service calls a day, that usually 
requires an extra person or two. In that 
case, we look at the upgrade from the 
standpoint of greater reliability and 
better signal quality. This usually comes 
even before our market analysis." 

So, when are systems upgrading? 
Although things have changed, 
refranchising still plays a pivotal role. 
They're also upgrading when market 
studies show consumers want, and will 
pay for, additional programming. 
High churn, low reliability or failing 

converters also can trigger an upgrade. 
Greater need for signal security counts 
too. 

Still, the political imperative— 
"because the franchise authority says 
we have to"—remains critical. 

—Gary Kim 
—Research by Sandi Benke 
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aCOM  
offering a full spectrum 

eaunication 
o teleconit s 
services. 

With complete turnkey abilities and management expertise, NaCom 
Corp. and NaCom Construction Corp. are available to complete any con-
struction or installation project both large and small. With clients across 
the nation, our companies can offer the following professional services 
for coaxial and fiber optics projects: 

• CONSTRUCTION • INSTALLATION (MDU & 
• ENGINEERING RESIDENTIAL) 
• PROJECT • MAINTENANCE 
MANAGEMENT • CONSULTING 
• DESIGN • STRAND MAPPING 

Find out more about how NaCom Corp. and NaCom Construction 
Corp. can solve any problem or meet any challenge you might have in 
the telecommunications industry. 

Call us today or visit us at the Great Lakes Cable Television Con-
ference and Exposition Sept. 25-27 at the Indiana Convention Center 
in Indianapolis. Booth 354: NaCom Corp.; Booth 356: NaCom 
Construction Corp. 

,EZig 
ArilEffdelleelP71 irACIPBelerA, 

NaCom 
Construction Corp. 

Subsidiaries ofAmeriLink Corp. 
1900E. Dublin-Granville Rd. • Columbus, Ohio 43229 

1-800-848-3998 614/895-1313 

Reader Service Number 39 



Doing  it right 
S peaking to 300 or so municipal 

franchising officers, FCC Mass 
Media Bureau Chief James McKinney 
recently came under heavy fire for 
proposing deregulation of cable 
technical rules. Challenged to defend 
his position that operators would 
maintain and improve signal quality 
standards even without rules, he 
pointed to Media General Cable of 
Fairfax County, Va. 

It's clearly a system that is technically 
sound. It's also a system that is atypical. 
It's what people mean when they say 
"state-of-the-art." It has more 
operational channels than any other 
single system in the United States: 80. It 
also has capacity for 128 channels. All 
active channels are digitally frame 
synchronized and everything is 
baseband patched. 

It has the biggest antenna array 
you've ever seen at a cable headend— 
one array for each of Media General's 
two headends. One headend feeds the 
A cable; the second headend, the B 
cable. 
Of the three earth stations at each 

headend, one is a Simulsat, so Media 
General can look at five or six satellites 
simultaneously. 

Each of the 12 hub sites is linked by 
microwave and fully redundant cable, 
as well. In fact, between 22 and 26 
cables run out of each hub. Altogether, 
the system uses 60 microwave channels 
—and 64 HPAs—at each headend. 
About four to five active devices for 
each channel—almost 700 in all— 
operate in the system's headends. 

That's not all. The technical staff 
watches over 10,000 fuses, 1,300 power 
supplies, 4,000 batteries, 5,000 trunk 
amps and between 4,400 and 5,000 LEs. 
Media General certainly isn't a place 

for the lazy. Technical operations run 
seven days a week. Service calls 
normally are answered within 24 hours, 
and an awful lot of work is done 
between 2 a.m. and 6 a.m. Plus, the 
typical dual-cable install takes about 27 
extra fittings. 
About 50 percent of subs have 

second sets. So an installer is lucky to 

get five to six jobs done in a day's time. 
Still, the company is averaging about 
1,000 installs a week. 
Media General's local origination 

facilities are more than "near-broadcast 
quality." The gear could easily be 
shipped out to Media General's TV 
stations without a hitch. Digital effects 
units, mixers, digitizing cameras, 3/4 
inch VTRs and graphics generators, 
slow-motion and captioning 
equipment, for example. 
The system is fully two-way active 

and makes money at pay-per-view. The 
company's I-net is a dual cable, 410 
MHz system offering digital 
communications services to clients like 
Boeing and SBS. 
Media General has all the bells and 

whistles you could ask for. But it also 
features some nice little touches you 
wouldn't expect—like lighting for the 
earth stations so you can work on them 
at night. 

Altogether, the company has put in 
about $4 million worth of hardware so 
far. 
A 2,000 square foot repair facility is 

going up now, and Bob Dattner, Media 
General's vice president and director of 
technical operations, says he plans to 
repair 95 percent of all system 
equipment in-house. 

It's a complex system serving 
affluent, articulate and influential 
clients. And it needs a technical staff to 
match. So Media General emphasizes 
customer service, exacting technical 
standards, heavy PM and training, 
training, training. 

Extensive cross-training is a must. All 
PM technicians, for example, have to 
make customer calls one day a week. 
And CSRs spend time out in the field 
with installers. Marketing and customer 
service are emphasized from the start. 
"Fix the customer, not just the 
problem," Dattner says. 
Company CSRs get 5,000 to 7,000 calls 

a week, for example. But they manage 
to solve most problems on the phone. 
So only 1,200 to 1,300 truck rolls are 
generated by all those calls. 
And if any single subscriber has 

trouble twice in one month, a 
supervisor goes out on the call. So, 
although Media General gets its share 
of letters from customers, half of them 
are "thank-you's." 

People are rotated every six months 

through construction, customer service 
and installs—even the construction 
staff is expected to be service-oriented. 
The company also believes in PM. 

"Every time we have to pull the PM 
crews off to work on outages, our 
service calls shoot straight up a week 
later," says Mile Nelson, operations 
manager. 

It helps to be owned by a corporate 
parent with deep pockets and a 
commitment to live up to its franchise 
promises. That isn't to say another 
system like this one would be bid or 
built again. Perhaps not. But there's no 
mistaking the dedication to doing it 
right. 
Media General also happens to be a 

place where technical talent can rise 
quickly. "Some of the guys who've 
been with us for two years are now 
chief techs," Dattner says. 

It's as challenging a system as a cable 
technician or engineer would ever 
encounter. And what's being built 
there isn't just a cable system—it's a 
cable company. 

Dattner has about 31 line and service 
technicians now, but he's about 20 
short. "We're using almost 100 contract 
installers and would like to do more in-
house," Dattner emphasizes. 
The company also believes in training 

and is willing to pay for it. "Everybody 
gets a shot at being a technician, and 
everybody gets supervisory training, 
experience in service calls and plant 
turn-on—even if they just want to stay 
in installation," Dattner points out. 
Media General is about half-way 

through its three-year newbuild, and 
about 10,000 new units are added to the 
housing stock every year. And despite 
the dramatic growth in subscribers 
since initial turn-on, one statistic tells 
the story about successful system 
maintenance. 
The company was getting 1,200 to 

1,300 service calls a week when it had 
6,900 subscribers. It now has 75,300 
subscribers but still gets the same 
number of weekly service calls. 
Dattner wants to hang on to that 

record. And he's got at least one good 
idea about how to do it. He's hiring. 

—Gary Kim 
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Viewsonic 
170 Eileen Way • Syosset, N.Y. 11791 

S INC. 

AMPLIFIERS and ISOLATORS 
•50-550 MHz 

u71+ CHANNELS 

•LOW NOISE 

wHIGH CTB 

MODEL VSA10-550 
is a small amplifier with big line amp/extender 
performance. Now multiple dwellings can have a 
cost effective means for increasing signal level to 
accommodate 8 to 16 more consumers. The 
VSA10-550 produces a clear 10db gain through 
the frequency spectrum of 50-550 MHz (71 chan-
nels) without compromise of picture quality. Dis-
tortion, noise, crossmod, triple beat levels, and 
match exceed or are equal to expensive line 
amps or line extenders. 

SPECIFICATIONS 
(50-550 MHz) 

Input Match 14db 
Output Match  14db 
Noise Figure  10db 

71 Channel CTB @ +20 DBMV out -65db 
(Composite Triple Beat) 

2nd Order Distortion @ +20 DBMV -70db 

71 Channel X Modulation -70db 
Typical Inp. Level 10db 

d b 

10 

9db 
8 

(GAIN) 
MHz 

• 'GO 150 200 20 300 350 400 450 500 550 

db 

20 

1 

"RETURN LOSS" 
25  4 4 MHz 

50 100 150 200 250 300 350 400 450 500 555 

OTHER 
FIRSTS: 

MODEL VSA-10-5502W 

VSA-20-550 

VSA-20-5502W 

VSI 5A-550 

10db GAIN 2 WAY CAPABILITY 

20db GAIN 

20db GAIN 2 WAY CAPABILITY 

0-GAIN - 40db + ISOLATION 
(Eliminates pick up interaction between 
TV sets, VCR, stereo receivers etc.) 

$24.50 ea 
$24.50 ea 

$29.50 ea 
$19.50 ea 

Viewsonics A LEADER IN HI-TECH ACTIVE AND PASSIVE DEVICES OFFERS IN MOST 
SPLITTERS, TAPS, TRAPS, DI-PLEX FILTERS, HI-PASS FILTERS, EQUALIZERS, 

550 MHz PERFORMANCE WITH 100db RFI INTEGRITY. 

CALL 800-645-76001516-921-7080 



"Over the years I have had the opportunity to review a number of 
perodicals. Many try to meet the needs of all, but CED fills a long-
empty void for cable television engineers. It is the magazine for the 
informed engineer". 

The Engineer's Most Valuable Tool 
International Thomson Communications Inc. 

600 Grant Street 
Suite 600 

Denver, CO 80203 
(303) 860-0111 



EMPLOYMENT OPPORTUNITIES/HELP WANTED 

Classifieds 

BakerScott 
a ce EXECUTIVE SEARCH 

1259 Route 46 Parsippany, NJ 07054 201 263-3355 

Specialists in the COMMUNICATIONS 

INDUSTRY 
CABLE TV/BROADCAST TELECOMMUNICATIONS 

DIVISION DIVISION 
POSITIONS AVAILABLE AT ALL LEVELS OF 

MANAGEMENT, COAST TO COAST 

Call or turtte In CONFIDENCE 
FEE PAID 

"WE DON'T TALK CABLE, WE KNOW CABLE" 
PRINCIPALS DAVID ALLEN & JUDY BOUER 

CHIEF TECHNICIAN 
Needed to manage technical department 
for a 700 plus mile system in central New 
Jersey location. 5 years experience re-
quired. Strong supervisory and people 
management skills are necessary. Send 
resume to: 

Storer Cable Communications Inc. 
P.O. Box 790 
90 Lake Drive 

East Windsor, NJ 08520 
(609) 443-1970 

FOR SALE 

FOR SALE 
PRIVATE CABLE COMPANY. 
OVER 2000 PASSINGS 
Call: 612-894-1503 

FOR SALE 
$25,000.00 total for TV/video/stereo repair 
shop on the Southern California coast. 
Owner has other interests. 

Carlsbad Electronics 
2815 Roosevelt Street 
Carlsbad, CA 92008 

619-729.1221 
Bob Layton 

Reprints 
Reprints 
Reprints 
Reprints 
Reprints 

CABLE SEARCH 
ASSOCIATES 

Professional Search 
and Placement 

Engineering 
Management 
Technicians 

Sales 
Marketing 
Construction 

Call or Write 

WICK KIRBY 
(312) 369-2620 
Telex: 720-462 

P.O. Box 2347, Naperville, IL 60565 

HELP WANTED 
Lead splicer or technician, experience in 
trouble shooting, splicing and sweeping 
of cable. Also Splicers. Ft. Lauderdale, FL 
area. Long term employment. 

Early and Sons Inc. 
58 S. Kimball Street 
Bradford, MA 01830 

(617)374-8033 (Dick Early) 
(305)971-6111 (Bill Soucy) 

PUBLIC NOTICE 

The City of Cerritos, CA with a population 
of 55,220 announces it will except applica-
tions for construction and, or operation. 
and, or maintenance of a telecommuni-
cations/cable communication system to 
serve the City's residents and institutions. 
Applications must be submitted by Nov-
ember 15, 1985. A formal Request for Pro-
posal has been issued, copies of which 
may be obtained by contacting; 

Mr. John H. Saunders 
Director of Internal Affairs 

Civic Center, Bloomfield Ave. 
at 183rd Street 
P.O. Box 306 

Cerritos, CA 90701 

Reprints are a convenient, cost 
effective communications tool: 
designed to give your company 
high visibility in the marketplace. 
They are ideal for announcing 
new products and events to cus-
tomers, suppliers and staff. 

For more information contact 
Terrie Sue Casseday, Interna-
tional Thomson Communica-
tions Inc., P.O. Box 5208 TA,, 
Denver, Colorado 80217 or call 
(303) 860-0111. 

FIELD ENGINEER 
Studioline Cable Stereo, a rapidly growing 
premium (pay) audio supplier, is looking 
for a highly motivated individual for the 
position of field engineer. This person will 
survey requirements and install proper 
equipment of our new CATV affiliates and 
maintain ongoing technical assistance to 
our established clients across the nation. 
Position requires a significant amount of 
travel. Must have heavy experience with all 
phases of CATV headend, AML. and micro-
wave equipment plus an interest in ultra 
high quality audio. Two year electronics 
degree or equivalent is required. In addi-
tion to a highly competive salary/benefits 
package, we offer to share our scenic 
community of Reston, VA, which offers 
nature and bicycle trails, health and ath-
letic facilities, outdoor and indoor activi-
ties, and easy access to the cultural ad-
vantages of Washington. DC. Send re-
sume including salary history to: 

Studioline Cable Stereo 
11490 Commerce Park Drive 

Reston, VA 22091 
Attn: Director of Engineering 

INSTITUTIONAL NETWORK 
ENGINEER 

Colony Communications is seeking an 
applications engineer to work in its Insti-
tutional Network department. The follow-
ing skills are desired: First Class Radio Li-
cense; Associates Degree in Electronics 
Technology or equivalent field training; 5 
years on the job experience in such occu-
pations as computer field maintenance, 
mobile radio maintenance, or telephone 
engineering (inside plant); working knowl-
edge of digital techniques, data communi-
cations, and RF applications in the cable 
TV field; ability to assume project manage-
ment responsibilities; ability to integrate 
with all levels of company staff. Some 
travel may be required. Competitive salary 
and benefits package. Interested appli-
cants should send resume to: 

D.V. Donohue 
Colony Communications 

169 Weybosset St. 
Providence, RI 02901 

E.O.E. 

HOW TO RESPOND TO A BLIND BOX 
AD: 

Box: CED (Box Number) 
do CED MAGAZINE 
P.O. Box 5208 TA 
Denver, CO 80217 
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using one-piece construction with a 
hex crimp. 

For more information, contact Ken-
neth Wood, (607) 739-3844. 

Augat/RDI has announced the availabil-
ity of two new products, the 2M and 2S 
Series terminal blocks. Using the 2S Se-
ries, placing the solid or standard wire 
(16 through 24 AWG) into the opening 
and pushing the lever gives a connec-
tion without the use of tools. The 2M 
Series is subminiature with 0.500" high 
wire connectors. The 0.200" center 
spacing fits worldwide standards. 

For more information, contact Her-
bert Naylor or Joseph Glomp, (312) 682-
4100. 

Available from Regency Cable Products 
is the restyled 66-channel addressable 
RC32 converter. The converter features 
downloadable, non-volatile memory 
technology. Advanced parental control 
and diagnostic features. The Regency 
downloadable RC32 line consists of a 
family of one-way addressable convert-
ers with dual-mode random scram-
bling, optional audio scrambling and a 
new optional full-feature hand-held 

wireless remote control. 
For more information, contact Re-

gency Cable Products, P.O. Box 116, E. 
Syracuse, N.Y. 13057-0116, (315) 437-
4405. 

AMP Inc. introduced new cable-, panel-
and bulk-head-mounted 75-ohm BNC, 
SNB and N-Series coaxial connectors 
for network applications up to 2 GHz. 
The connectors exhibit a VSWR of less 
than 1.3 and RF leakage less than -55 dB 
(-90 dB for N-Series). Hand tools or au-
tomatic machines may be used to apply 
the connectors. 

For more information, contact AMP 
Inc., Harrisburg, PA 17105-3608. (717) 
564-0100. 

R.L. Drake Co. has introduced two 
products—the Drake ESR2240 Earth Sta-
tion Receiver and the Drake VM2410 
Video Modulator. The ESR2240 is a 
broadcast-grade block downconversion 
receiver. Features include an auxiliary 
subcarrier output and descrambler 
compatibility. The Drake VM2410 is a 
fully agile modulator offering a range of 
60 channels from 50 to 400 MHz. 

For more information, contact Steve 
Ford, R.L. Drake Co., P.O. Box 112, 
Miamisburg, Ohio 45342, (513) 866-2421. 

Panduit Corp. has introduced a new 
cable tie mount designed for use with 
switch installations in electrical control 
panels. Available with two hole diame-
ters (7/8" and 1-13/641, the mount is 
compatible with most panel switch de-
signs. 

Panduit also announced custom 
stamping of cable ties and marker 
plates to provide permanent identifica-
tion. Both '/8" and 1/4" high characters 
are available. 
For more information, contact Man-

ager, Inside Sales Dept., Panduit Corp., 
17301 Ridgeland Ave., Tinley Park, Ill. 
60477-0981, (312) 532-1800. 
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TRAPS VS. DESCRAMBLERS 

IF YOU WANT TO MAKE PAY TV PROFITABLE 
IT'S TIME TO GET BACK TO BASICS. 
Pay TV profits depend on programming 

packages that attract new subscribers and 
reduce churn. Until these programming de-
cisions have been resolved, huge invest-
ments in programmable or addressable 
descramblers can eat up profits. 
Reduce your programming experimenta-

tion costs by getting back to basics traps. 

USE TRAPS TO TIER SERVICE IN VIRTUALLY 
ANY CHANNEL COMBINATION 

Convert your 60 channel system to a 12 
channel, 21 channel or virtually any channel 
combination, package premium services 
whatever your needs .. there's no more se-
cure or economical way to offer your subs 
(and non-subs) a greater variety of tiered 

services. Just tell us the channel combina-
tion you want and you'll have it in a matter 
of weeks. 

SECURE YOUR PROFITS WITH TRAPS 

If you suspect your descramblers are being 
defeated, back them up with traps. Traps are 
still the most secure and least expensive 
form of pay TV security on the market today. 

Eagle has traps for almost any channel or 
multi-channel combination. If it's not in our 
standard line we'll design a trap to meet 
your needs. 
For more information on how traps can 

build your pay TV profits contact your Eagle 
sales representative today. 

OTHER EAGLE QUALITY PRODUCTS . . . Converters, Addressable Descramblers, Programmable DescramblerS, 
Splitters, Traps, Decoding Filters, Video Amplitude Controllers, Band Pass Filters, Channel Dropper for Batch 
Descrambling. EAGLE COMTRONICS, INC. 4562 Waterhouse Road, Clay, New York 13041. 
TO ORDER, CALL TOLL-FREE: 800-448-7474 In New York, call 315-622-3402/In Canada, call Deskin Sales, 

416-475-1412/In Europe, call Electro Service, Brussels, Belgium, 011-32-15-209575. 

n-ejlEAGILc—.r 
COMTRONICS INC. 
Reader Service Number 40 



Now In Stock At AN KEEL 
Jerrold COMMANDER® Headend Equipment 
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We can now provide immediate shipment of Jerrold 
COMMANDER headend equipment, including: 
Model C4P Processor — The SAW 
filter processor with the best input overload, 
noise control and spurious output. This is the 
first processor to have its waveform quality 
guaranteed. 

Model C4MS Modulator— This SAW 
filter modulator is compatible with both Jerrold 
RF and baseband encoders and provides ex-
cellent performance standards in depth of 
modulation, output level, spurious output and 
K factor. 

To order, call our 4CIEN-LINES-> 
toll free or collect: 

ANDCIEL 
COMMUNICATIONS 

Model C4R Satellite Receiver — 
Featuring 24 channel frequency agility, this 
unit is designed for use with a low noise block 
downconverter at the dish. Eliminates need 
for high cost cable from dish to headend, as 
well as costly duplication of downconverters 
in each receiver. 

WEST-ANAHEIM: (714) 778-4414, (800) 854-0443, ANCHORAGE: (907) 274-8525, 
DENVER: (303) 373-9200, (800) 841-1531; FAIRBANKS: (907) 456-1815, SEATTLE: 
(206) 251-6760, (800) 426-7665; MIDWEST-CHICAGO: (312) 364-7000, (800) 
544-5368, DALLAS: (214) 484-2933, (800) 231-5006, SKOKIE, IL HDQTRS: (312) 
677-2600; ST. LOUIS: (314) 423-9555 (800) 325-8058, EAST-ATLANTA: (404) 
449-6533, (800) 241-5790; CINCINNATI: (513) 733-9100, (800) 543-0113; NEW 
JERSEY: (201) 328-0980, (800) 631-9603, TAMPA: (813) 626-7115, (800) 237-6466, 
CANADA-CALGARY: (403) 250-9456, MONTREAL: (514) 637-3511; TORONTO: 
(416) 625-5110 

In an emergency, weekends and holidays or after 5P.M. call toll free 1-(800) 323-8167. 
CORPORATE OFFICES, ANIXTER BROS., INC., 4711 Golf Road, Skokie, IL 601116, (312)677-2600 

CUT AND MAIL TO:ANIKOEL 
4711 Golf Road 

COMMUNICATIONS Skokie, IL 60076 
Yes, I am interested in more information about the 

Jerrold Commander Headend Equipment. 

Send Commander Headend Equipment Buyers Guide 

E Have a sales representative call 

NAME  

TITLE  

COMPANY.  

ADDRESS'  

CITY & STATE: ZIP:  

TELEPHONE:  
CED11 
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