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ISIS: Magnavox's 600 
1 MHz Integrated Subscriber/In-
stitutional System. It carries both 
subscriber signals and institutional 
services—all on one line. 
Let's talk business. 

It makes good sense to operate 
two services on one coaxial cable. 
ISIS lets you serve your subscribers 
while opening new markets: all 
local businesses interested in data 
communications and local area 
networks. 
Reader Service Number 1 

And if businesses in your area 
haven't been asking about LANs for 
their data traffic, they may be soon. 
It'll be a pleasure. 

Your subscribers will be 
pleased with a full range of video 
services. Your business customers 
will enjoy access to new services, 
wherever they're located within your 
franchise area. And you'll reap the 
benefits of operating two systems 
while maintaining only one. 

If you're building or rebuilding, 

ISIS makes sense. For today and 
tomorrow. Call your Magnavox 
sales representative for more infor-
mation. It'll be a pleasure doing 
business with you. 

A NORTH AMERICAN PHILIPS COMPANY 
100 FAIRGROUNDS DR, MANLIUS, N.Y 13104 
TOLL-FREE 800-448-5171 (IN NY. 800-522-7464) 

ox's new 600 MHz System 
combines business with pleasure. 
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TRILOGY LEADS IN TECHNOLOGY: 

Cable Size 

Attenuation 
(dB 100 (a, 450 MHz) 

Total loss 
(dB (v 10 miles) 

# amplifiers (a 22 dB 

Cable cost/1,000' 

Total cable cost 

Amplifier cost 
($800 each) 

Total cost 

mC 0.750' air 0.750" gas- 0.875" gas- 1.000" gas-
dielectric injected injected injected 

.97 1.15 1.01 .92 

512 607 533 486 

23 27 24 22 

$ 355 $ 340 $ 430 $ 605 

$18.744 $17.952 $22.704 $31,944 

$18,400 $21.600 $19,200 $17.600 

$37,144 $39,552 $41.904 $49.544 

Percent difference Reference + 6.0 + 11.3 4- 25 
Al! prices for reference purposes only. 

COST- ; CTIVENESS 

COAXIAL CABL 

Unlike most technological advances, 
MC' reduces costs significantly, in a variety 
of ways. 

The unique air dielectric—with 93% 
velocity of propagation—makes it possible 
to use MC' in one size smaller than you 
normally would with foamed cables. The 
advantage, is the accommodation of more 
cables per duct in an urban system. 

The lower attenuation and stronger 

signal also allow you to use about 20% fewer 
amplifiers. 

MC2 also provides relief from "suck 
out"—the air dielectric and the 100% 
bonded construction permits the inner and 
outer conductors to expand and contract at 
virtually the same rate. This provides you 
with quicker and simpler installations and 
maintenance. 

COMMUNICATIONS INC. 
Call or write for a free sample and brochure: 

601-932-4461 
TRILOGY COMMUNICATIONS INC., 2910 Highway 80 East, Pearl, Mississippi 39208 800-874-5649 
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The shoot-out over 
addressability is fast 
approaching. TCI is 
pulling out—for now—but 
other MSOs say they're in 
to stay. 
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INTRODUCING THE 
FIRST FLEXIBLE STATUS 
MONITORING SYSTEM. 

At Scientific-Atlanta, we think you 
should be able to monitor the func-
tions of your distribution system that 
are important to you. That's why our 
new 6585 Status Monitoring System 
lets you monitor or control up to 21 
functions of your choice and define 
the operating parameters of each 
one. No more pre-determined, pre-
set functions. 

CHOOSE FLEXIBILITY 
The 6585 Status Monitoring System 
is easy to use because you only buy 
the features you need. And you can 
always upgrade later. Begin with the 
basic system: an IBM' PC/XT, color 
monitor, printer and software; an RF 
subsystem to interface the computer 
with the cable system; and 2-way 
transponder modules, circuit boards 
and switches which snap in and out 
of the trunk station housing for quick 
installation, changes or upgrades. 

CHOOSE SERVICEABILITY. 
The 6585 System helps you manage 
your maintenance and repair resources 
for maximum efficiency. Complete, 
real-time system monitoring and report-
ing give you the power to perform 
trend analyses on key operating 
parameters such as power supply 
voltages, swings in AGC range, and 
internal housing temperatures. Right 

in your office. And if you already have 
a Scientific-Atlanta distribution sys-
tem, installing our status monitoring is 
usually as easy as snapping in our sta-
tus monitoring modules. 

CHOOSE PROFITABILITY 
Greater control means greater profits. 
The 6585 continuously polls up to 
2048 Scientific-Atlanta distribution 
trunk stations and automatically iden-
tifies potential trouble spots before 
they become expensive problems. That 
reduces fault-finding time and trouble-
shooting costs dramatically. 

CHOOSE ALL OF THE ABOVE. 
How did we manage to offer so 
much in a status monitoring system? 
Simple: we asked people like you what 
they wanted to monitor and control. 
Then we built a system that gives them 
a choice. We can give you a choice, 
too. For more information on our status 
monitoring equipment, other distri-
bution products, or any of our full 
line of cable products, call us at 
1-800-722-2009 or write to: Scientific-
Atlanta, Dept. AR, PO. Box 105027, 
Atlanta, GA 30348. 

Scientific 
Atlanta 
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Strip the jackets off a piece of new jacketed P III and the other guy and take a very close look, 
What you'll discover is startling. 

P Ill's new medium density jacket compound has a lower drag coefficient than ever before. 
It has 52% greater cut-through resistance, 125% higher abrasion resistance and 67% higher 

tensile strength. Which means it does a lot of things better than it ever did before. Or the other 
guy still does. 



See for yourself. Contact your local Comm/Scope representative or call 1-800-982-1708. 
P III versus Brand X. With or without jackets, it's no contest. 

Comm/Scope 
PO Box 1729, Hickory, NC 28603, 800-982-1708, in NC 800-222-6808, telex: 802-166 

Reader Service Number 4 

New Jacketed P III Brand X 

Jacket Tensile Strength 3,500 psi 2,100 psi  

Jacket Abrasion Resistance .04 grams .09 grams  

Jacket Cut-through Resistance 79 lbs/in width 52 lbs/in width 

ij 



spotlight 

Colquitrs goals: 
return to basics, 
improve tech 
After 20 years in the cable industry, 

Walt Colquitt has doubtless seen 
many changes. And as ATC's director 
of new technologies, he actively 
searches for ways to enhance revenues 
through the use of new devices and 
strategies. It's interesting then, that 
he articulates to his colleagues the 
need for a return to the basics in order 
to improve cable's product and stay 
ahead of competing technologies. 
"We've gotten away from the prem-

ise that we are, first and foremost, a 
service business," says Colquitt. He 
compares the industry's present sta-
tus with that of a newly-built system 
approaching the end of its construc-
tion stage—the era of tremendous 
growth and activity is over and the fo-
cus becomes the implementation of 
sound business acumen. 
"We need to look at the technology 

that has emerged recently and ask our-
selves, 'What can we do to improve the 
signal quality and achieve closer to 100 
percent reliability?' Wherever the com-
petition is going to come from, the 
areas that offer the biggest threat to 
us would be in those areas," he says. 

His own suggestions for improving 
signal quality include the use of fiber 
for long-haul delivery spliced with 
coaxial cable for local distribution. 
And for increased reliability, why not 
incorporate a system of redundant 
trunking that would allow a signal to 
be routed around a break in the cable, 
as is the case when a pole is knocked 
down by accident? 
"We need to sit back and make some 

decisions as to how we're going to run 
this business for the next several 
years," he adds. 

Colquitt got his start in the industry 
in 1966 with TPT Communications in 
Long Island City, N.Y., a company in-
volved in master antenna work. 
Shortly after his arrival, TPT began 
doing turnkey work at government 
military installations. 
From there, Colquitt held various 

supervisory positions with other sys-
tems around New York and New En-
gland before jumping on board the 
PTL Satellite Network in Charlotte, 
N.C., in 1979. Colquitt says his tenure 
as a satellite engineer "actually helped 
me because it gave me an insight into 
the broadcasting side of the business. 
It gave me a lot of appreciation for the 
baseband side." 

In late 1980, Colquitt came to ATC 
as a project engineer working on fran-
chising before directing the company's 
SSAVI engineering (the scrambling 
technology used in ATC's subscription 
television service). After the company 
left STV in 1983, the towering father 
of four children became director of the 
research and development group, a ti-
tle which has since changed to director, 
new technologies. 
Despite his seemingly paradoxical 

call for a move back to basics, Colquitt 
is firmly committed to using technol-
ogy to find ways to overcome obstacles 
to cable's growth. He has been and 
continues to be an active player in get-
ting E I A' s IS-15 Baseband Decoder 
Interface accepted in the marketplace. 
"We consider consumer electronic 

incompatibility to be one of the major 
problems in our industry today," he 
says. "So we've given a great deal of 
attention to supporting the develop-
ment of both IS-15 and IS-23." 
Although IS-23 is "kind of on hold," 

the IS-15 specification was success-
fully met by several television and de-

coder manufacturers during tests 
hosted by Colquitt's research labs in 
Denver last year. And, though he con-
cedes the interface is at best a long-
term solution to the home electronics 
tangle, he remains excited about its 
prospects for restoring full use of ca-
ble-compatible receivers back to the 
subscriber. 

"I am very enthusiastic about IS-15 
and I would like to see many of the 
MSOs get behind it because I think 
they are ultimately its key to success," 
he adds. 
Although Colquitt puts the burden 

on MSOs to assure the success of the 
decoder interface in the marketplace, 
he gives credit to the television manu-
facturers for agreeing to install the 
necessary hardware as early as next 
year. 

"It would be very easy for the de-
coder manufacturers to sit back and 
say, 'Why should we make decoders, 
there's no TV sets to plug them into.' 
It would be equally easy for the TV 
manufacturers to say, 'Why should we 
make the TVs, there are no decoders to 
work with them.' It looks like the con-
sumer industry is going to solve that 
dilemma for us in that we've heard 
from several manufacturers that their 
next sets will come out with the inter-
face. We feel that once these sets get 
into the marketplace we can put pres-
sure on the decoder manufacturers to 
come up with product." 
Even now that the technology for 

the interface has been settled upon, 
Colquitt and ATC have remained sup-
portive to suppliers who want to test 
interfacing circuits or decoder proto-
types. The ATC research labs are open 
to those manufacturers who want a 
"neutral ground" test site to see if 
their product will work. 

Colquitt has also done extensive 
work with BTSC stereo, which the IS-
15 interface will pass without degrada-
tion, unlike some other approaches 
taken by manufacturers, which include 
external decoders or a broadband au-
dio bypass through the decoder. 

"I would not call most of those latter 
solutions a good solution for the indus-
try," says Colquitt. "They're workable 
solutions, that's about it." 

If there's a better way, you can bet 
Colquitt is trying to find it. 

—Roger Brown 
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AN OPEN LETTER OF GRATITUDE 

Dear Customers, 

On August 15, 1986, Trilogy Communications, Inc. celebrated the anniversary of our first 
year in business. It was far more successful than our initial forecasts. In fact Trilogy was 27% 
above our crystal ball predictions. We were successful as a new company which acquired and 
markets MC2, the technological leader in the coaxial cable market 

You, our customers recognized this up front and trusted Trilogy with these all-important first 
orders. As any new kid on the block, we had to prove ourselves—and we did. We busted our 
backsides to make it work for you—and us. 

Now, we feel compelled to thank you publicly and privately, and frankly we would be proud 
to list your names. This would serve no purpose for you, and it certainly would appear self-
serving for Trilogy. 

However, the key personnel who sign this letter truly appreciate your trust in Trilogy and we 
promise to continue or even improve, where possible, our quality, delivery and service, 
resulting in an even more cost-efficient Customer/Trilogy relationship. 

Many, many thanks. 

Sincerely, 

Stephen L. Hallock e Kevin J. Dunckel 

5. Shinn Lee 

>4- 

John Kaye (jJ 

William P Kloss 

6e tL 
Gene Faulkner 

Gene Gough 

1C-P 
Bill Herrin 

Bruce Lane 

Danny Roberson 

2910 Highway 80 East 
Pearl, Mississippi 39208 
601-932-4461 





my turn 

CLI Revisited 
On July 1, 1990, the provisions of 

Sec. 76.611 of FCC Rules will become 
effective, requiring that: 
"No cable television system shall 
commence or provide service in 
the frequency bands 108-137 and 
225-400 MHz unless such system 
is in compliance with one of the fol-
lowing cable television basic sig-
nal leakage performance criteria:" 
Criterion number one is the Cumula-

tive Leakage Index (CLI), based on 
ground level measurements. Criterion 
number two is the measurement of 
maximum leakage signal in the air-
space, at 450 meters (1,500 feet) above 
the average terrain. 
Of the two alternative procedures, 

the flyover raises the fewest questions. 
One may wonder at the wisdom of 
flying over Manhattan, N.Y.. at 1,500 
feet with the World Trade Center tow-
ers at 1,700 feet above ground; or over 
San Francisco with the Mt. Sutro an-
tennas at nearly 1,600 feet above 
ground. Some may wonder how to set 
up the specified calibration procedure. 
These questions are not difficult to 

answer properly, and a number of qual-
ified service agents will surely offer to 
conduct flyover surveys on a reason-
able fee basis. In fact, if you have ac-
cess to an airplane and a licensed pilot, 
most qualified CATV technicians 

By Archer S. Taylor, Senior Vice 
President, Engineering, Malarkey-
Taylor Associates Inc. 

could probably work out the necessary 
calibration procedures. 
The flyover can probably be accom-

plished within a few hours of flying 
time, including the calibration. During 
that time, it is rather unlikely that any 
leaks would be repaired. Thus, the 
flyover provides essentially an instan-
taneous measure of the cumulative air-
space leakage signal at a particular 
time. 
The ground-based CLI procedure, on 

the other hand, raises a number of un-
answered questions. Ground based 
coverage of 75 percent of most sys-
tems will require from several days to 
several weeks, or even months, de-
pending on the size of the system. 
The critical question is: should all 

leaks detected in the ground-based 
CLI survey be included in calculating 
the index; or, only the unrepaired 
leaks? There can be no doubt that FCC 
prefers that leaks be repaired as 
quickly as possible after detection; 
even when detected during the CLI 
survey. It seems to me that, if the CLI 
is to be comparable to the flyover mea-
surement, it should include only the 
unrepaired leaks existing at any partic-
ular time. 
Another difficult question is how to 

include high-rise apartments and ho-
tels in the ground-based CLI survey. 
The rule requires that the survey in-
clude "any portions of the cable sys-
tem which are known to have or can 
reasonably be expected to have less 
leakage integrity than the average of 
the system. . ." MDU wiring may fall 
in that category. 

In the case of a leaky system (one 
with unsleeved connectors, pressure 
taps, old-fashioned low coverage drop 
cable and short ferrule F-connectors) 
these may be critically important ques-
tions. 
On the other hand, leakage in mod-

ern, well constructed and maintained 
systems may be so low that considera-
ble savings in time and money could be 
achieved by relying on the regular 
leakage monitor logs. If the CLI com-
putation, including all leaks reported 
for the entire year, regardless of re-
pairs, is less than the specified maxi-
mum, there should be no need for a spe-
cial CLI survey. 

In a tight system, it may even be 
possible to demonstrate compliance 

with the CLI threshold by assuming, 
for purposes of computation, that all 
leaks detected during the entire year 
by the monitoring program are equal 
in magnitude to the largest leak re-
corded. The CLI is then, simply, 10 log 
(nE2/k), where n is the total number of 
leaks, E is the field strength in micro-
volts per meter of the largest leak de-
tected during the year, and k is the 
fraction of the total system cable 
length actually examined for leaks at 
some time during the year. If the CLI 
calculated in this manner is less than 
64 dBu, the system should be consid-
ered to be in compliance. Since all leaks 
detected were, by definition, of smaller 
magnitude, and most (if not all) de-
tected leaks were actually corrected 
within a few days, there is no likeli-
hood that a larger index could result 
from a separate CLI survey. 

Clearly, the flyover technique is supe-
rior to the ground-based CLI method, 
especially where the MDU population is 
significant. Surely, FCC recognizes that 
the 450 meter flight path would not be 
permissible in some cases for safety rea-
sons. It would appear reasonable to ad-
just readings taken at higher altitudes 
to 450 meters by applying the inverse 
distance rule. Thus, readings at 900 me-
ters (3,000 feet) should be increased by 
a factor of two for comparison with the 
10 microvolt per meter threshold of 
compliance. This actually represents 
over-correction for any leak that is not 
directly under the aircraft; and, there-
fore, provides a conservative estimate 
of the weighted average leakage signal 
at 450 m. 
However, if the conscientious regu-

lar monitoring program, required by 
Sec. 76.614, covers at least 75 percent 
of the total strand during the year, and 
the magnitude of each detected leak is 
duly recorded, there may be no need to 
conduct either the flyover or a separate 
CLI survey of generally tight systems. 
July 1, 1990, is only four years away. 

Plans should now be in progress to re-
place connectors, review service drops, 
remove pressure taps, rebuild, upgrade 
or whatever is needed to assure that 
any system that carries, or may carry, 
TV programs in the 108 MHz to 136 
MHz and 225 MHz to 400 MHz bands, 
will be tight enough to comply with the 
criteria without a special, time-con-
suming CLI survey. 
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in perspective 

Fishing where 
the rocks are 
The crews are aboard and the fleet's 

ready to sail. But when the nets are 
cast, will they come up empty? No-
body knows yet. But one thing's for 
certain, the fishing won't be easy as 
NCTA seeks to snare support for the 
proposed IS-15 baseband interface. 
Luring the boats to sea: a long-term so-
lution to cable/consumer electronics 
interface problems; dramatically lower 
costs for addressability; and, an end to 
converter capital investment. 
But even if the fish are running, the 

nets could tear wide open, because 
VCRs still must be dealt with; traps 
seem to many MSOs a better solution; 
TV set and converter manufacturers 
must introduce the plug simulta-
neously; and somehow, conformance 
testing has to occur in a neutral set-
ting not injurious to any single ven-
dor's proprietary methods. And 
there's always the cost issue: retooling 
production lines, development work 
and testing will cost money. Exactly 
how much isn't clear yet. Also, full im-
plementation could take 10 years. Af-
ter which, operators couldn't charge 
for remote rentals anymore. And con-
verter vendors would be selling a prod-
uct that could be 40 percent cheaper 
than today's boxes: great for buyers, 
but for sellers? 

Casting a wide net 
Nope, it won't be easy, especially 

given the industry's current interest in 
trapping as a preferred method of pay 
security—at least where three or fewer 
pays are involved. But the stakes are 
enormous. Viacom, for example, proba-
bly will spend about $100 million in the 
next five years on descramblers. It's a 
major cost of doing business, and wide-
spread IS-15 compatibility would 
mean 40 percent cheaper converters, 
and also the chance to sell the convert-
ers to subscribers. 
But the industry has scant experi-

ence in the real world with any analo-
gous type of technology. Fortunately, 
there is at least one real world prece-
dent for IS-15: Zenith's Redi-Plug and 
the matching Base-Tac converter. 

In essence, Redi-Plug is an IS-15 
plug: it uses different and simpler pro-
tocols. And the Base-Tac unit corre-
sponds perfectly to an addressable 
converter that is adapted to the new 
interface. So who's got practical expe-
rience to talk about? Douglas Fuller, 
for one. He's general manager of the 
St. Joseph, Mo., Cablevision system. 
He was, in fact, the first customer for 
Base-Tac, a move he made because Ze-
nith is the biggest mover of TVs in his 
franchise area. One of the first items of 
business, he points out, is to make sure 
you've got very good rapport with TV 
set distributors. You can have all the 
Base-Tacs you want, but the dealer 
still has to install the Redi-Plug. 

Here's another pointer: the Base-
Tacs won't move themselves. Fuller 
says he probably hasn't been aggres-
sive enough about letting his custom-
ers know what he's got for them. And 
VCR compatibility still is a problem. 

Base-Tac 
Another operator with Base-Tac ex-

perience is Rogers. Base-Tacs were in-
troduced to several hundred customers 
in Rogers' Vancouver system last 
year, partly because the local Zenith 
distributor had always worked closely 
with Rogers, because there was rela-
tively high penetration of cable-com-
patible TVs, and because more pay 
channels were being added to the pro-
gram lineup out there. 
"One thing we can say is that pay 

TV spin and churn were substantially 
lower among Base-Tac customers," 

says Nick Hamilton-Piercy, Rogers 
engineering vice president. 

Zenith has since produced a more 
rugged version of the Base-Tac, and 
those new boxes are going in now. 
They may also be tried out in Toronto 
households as well, where 15 percent of 
new sets sold are Zeniths. 

Shoals ahead 
The plans Rogers has, however, also 

point out a major obstacle to IS-15 
adoption on a widespread basis. Al-
though still interested in addressabil-
ity for large systems with three or 
more pays, Rogers also has made a big 
commitment recently to trap technol-
ogy. In some cases, Rogers will go ad-
dressable, but with HBO on a trap. 
Why? "Because it's consumer friendly; 
because customers can use their cable-
compatible TVs," Hamilton-Piercy 
says. 
And it isn't just Rogers. TCI, ATC, 

Wometco, Warner, American, Storer, 
Continental—virtually every major 
MSO—is using traps for pay security. 
And probably using traps more than 
they used to in the recent past. And 
many addressable systems use traps 
as low-pass filters to prevent ingress. 
Pico's trap sales this year, for example, 
will be bigger than last year's, and big-
ger still next year, president George 
Knapp predicts. 
So it may be tough fishing, at least 

initially, for IS-15 proponents. Be-
cause to the extent that trap technol-
ogy is favored, the support for the new 
interface decreases. Still, there are 
some very compelling reasons for the 
industry to move ahead aggressively. 
Dramatically lower costs for convert-
ers and addressability, for one. The po-
tential for freeing capital currently 
tied up in descrambler inventories. 
More customer satisfaction. A more 
consumer-friendly posture. And 
maybe, just maybe, better relations 
with the rest of the consumer electron-
ics industry. 
Whether you agree with IS-15 or 

not, it's critical that the technical com-
munity takes a good, hard look at it. 
The sooner, the better. 
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Remember...it was only yesterday 
when offering a PPV event 

in one-way cable systems usually meant 
mass confusion. Too many telephone 
operators to pay, but not enough to 
handle the last minute phone calls. In 
solving this problem, Jerrold drew on 
experience that dates back to 1956. That 
year, a two-channel device was developed 
and demonstrated at the Jerrold plant 
in Philadelphia. Known as the PBPB 
"program-by-program billing" it attrac-
ted much interest—and visitors—from 
all over the world. Although the PBPB 
was too far ahead of its time to be a 
financial success, it was one of cable's 
earliest demonstrations that pay-per-view 
technology was quite feasible. 

Remember when PPV required a large phone staff? Or two-way cable plant? 
Now... 

The Pay-Per-View Solution 
JERROLD STARFONE' 
Get ready to cash in on the coming PPV explosion. Add impulse pay-per-

view capability with Jerrold STARFONE, the economical add-on unit. 

• ELIMINATES NEED FOR TWO-WAY PLANT The STARFONE system uses 
your existing one-way cable plant for downstream communications and a 
telephone return path for upstream communications. No new construction 
needed. 

• ELIMINATES PHONE INTERFACE PROBLEMS. Your subscribers self-author-
ized purchases are recorded in the converter memory. When you want to 
gather this data for billing, the converters are prompted to make that single 
phone call to your billing computer. 

• MINIMIZES IPPV BILLING LOGISTICS. Your billing computer automatically 
receives IPPV detail usage for normal monthly billing statement. No 
incremental billing support costs. 

• EXCLUSIVE AVAILABILITY. Jerrold is the only converter supplier offering 
this advanced cost-effective store and forward telephone return capability. 

Simply by pressing a few (buttons to indicate an authorized purchase, your 
subscriber can order a PPV event for immediate viewing. No phone calls to 
make. No busy signals to cope with. No need to plan in advance. 

Jerrold STARFONE, an inexpensive, add-on module, makes all this 
possible. For detailed information, call or write today. Jerrold Division, General 
Instrument Corporation, 2200 Byberry Road, Hatboro, PA 19040. 
(215) 674-4800. 

JERROLD 
You know we'll be there. 

GENERAL 
INSTRUMENT 

General Instrument 1985 
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Underground 
single tgi dual 

plant 
applications? 

Carson's 
GLB-1324 
has you 
covered! 

• Houses underground single and dual 
plant tap and splitter applications. Also 
used for feeder and trunk cable splices. 
• Available in 15" depth. 
• Use with Channell's UTH and KCP 

Series enclosures. 
• Structural foam molded of HDPE. 
• Available in gray or green. Ultra-violet 

stabilizers added. 
• Boxes are pre-assembled and 

lightweight. 
• Tapered to eliminate upheaval and 

provide stability. 
• CATV identification molded into cover. 
• 100% stainless steel hex head bolts or 
penta head security bolts available. 
• Available through distribution: 

Anixter 
Cable TV Supply 
Signal Vision 

Marketed exclusively by 
Channell Commercial Corporation 

(818) 963-1694 
(800) 423-1863 

except in CA 

CARSON 
INDUSTRIES 
INC. 

looking ahead 

Ready or not, competition's coming 
I appreciate the opportunity to undertake this column for CED. New technolo-

gies, and the problems and opportunities they create, have both short and long 
term effects. I'll be speculating on a quarterly basis on the technical side of the 
future of CATV. 
I'm keenly aware of the risks of actually committing my speculations to paper. 

I occasionally amuse myself by thumbing through magazines like Scientific 
American and Railway Age and reading their summaries of material which ap-
peared 50 or 100 years ago. The most fascinating items are the pronouncements 
of prominent scientific, engineering and business figures of the day regarding the 
direction of future developments. All too often these are embarrassingly, and 
sometimes hilariously, wrong. 
There is no hint in Railway Age in 1886 that the future of transportation in the 

United States would move in any direction other than in a reasonably straight line 
of growth and discovery extending from the experience of the day. Indeed, the rail-
roads' golden age did not begin to dim for 40 or 50 more years. By the time that 
revolutionary changes were brought about by cheap, efficient gasoline engines, 
railroads had settled into the complacency that ultimately lead to their undoing. 
Any successful business acquires a good deal of inertia, and inertia has both 

good and bad aspects. For the CATV industry, the inertia of our enormous capi-
tal investment, thousands of employees and millions of subscribers, allows us to 
weather minor disturbances in the market, as well as occassional strategic, mana-
gerial and technical mistakes. 

Nevertheless, CATV has, in the midst of many technical, business, and politi-
cal forces, evolved into an intensely pragmatic and vigorous industry, employing 
many exceptionally talented people. This, and our currently strong market posi-
tion, give us the happy kind of inertia which football coaches call momentum. 
Another kind of cable industry inertia is in the cable plant itself. Cable systems 

embody the technology current the year they begin construction, yet need to 
have useful lives of 15 or 20 years or more. Many of us today operate systems 
with channel capacities which seemed absurdly large when construction began, 
but which now seem quite limited. 
The most dangerous kind of inertia is business complacence. Unlike the rail-

roads, we almost certainly do not have 50 comfortable years ahead if we ignore 
the implications of change. Part of our role as engineers is to keep our manage-
ment apprised of the directions technology is taking. Not only will these changes 
affect our cable television plant, but they also produce opportunities for our com-
panies (and our competitors) to deliver information and entertainment services in 
new ways. 
The challenge we face as CATV engineers is clear. We must provide thoughtful 

answers to current issues such as the consumer equipment interface (VCR's, cable-
ready TV sets, remote control, broadcast stereo, etc.). We must also give thought 
to the future of our delivery systems, and the disruptions and opportunities posed 
by the business consolidation which is moving deliberately through CATV. 
We must be mindful of the various forms competition may take in coming 

years. The most immediate of these may be a flurry of system overbuilds follow-
ing the resolution of the "Preferred" case in the courts and the partial disman-
tling of the franchising system. DBS, with its attractive signal delivery efficien-
cies, is not many years from a form which may provide a serious alternative to 
coaxial systems, and the telephone companies clearly have not lost their fascina-
tion with the delivery of video and other services over a single wire or fiber. 
High definition television, perhaps delivered by fiber or satellite, could offer 

television manufacturers an enormous new market. We cannot say which of these 
kinds of competition will develop, or precisely how they will do so. We can be sure 
competition will come and we will have the choice of being either its victims or 
beneficiaries. 

By Jim Chiddix, Senior Vice President, 
Oceanic Cablevision 

1925 "A" Stree. La Verne, CA 91750 
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After 9 million pay-per-view transactions 
and 9 years' experience, we've learned what works... 

and what doesn't. 

And we've learned why choosing the right pay-per-view 
ordering mechanism is not an easy task. Store and for-
ward. ANI. Voice response units. So many options that 
may or may not be right for your individual system. 

That's why we put 9 years of experience 
into our new BA-5000 addressable converter. 
Our engineers knew how important it was 

to design a converter that wouldn't be 
affected by tomorrow's pay-per-view 

decisions. 
So today you can purchase the 
BA-5000 knowing it can handle 
everything from simple CSR 
order entry to a sophis-

ticated store and forward 
technology 

The BA-5000 can execute pay-event trans-
actions immediately upon installation without 
modification to your headend or additional 
hardware in the home. 

But for true impulse capabilities, our PULSE 
add-on unit simply attaches to the BA-5000 
converter. Subscribers can now purchase 
events at the touch of a finger, minutes before 
a program begins. And the purchase is stored 
in tne converter so there's no need to worry 
about jammed phone lines prior to a big event. 

Call Pioneer at 1-800-421-6450 and learn 
more about why the BA-5000 should be in your 
system. And if you're unsure about what con-
verter to purchase. 9.750,000 transactions 
should prove that there is safety in numbers. 

(V) PIONEER 
PIONEER COMMUNICATIONS OF AMERICA, INC. 

2200 Dividend Drve, Columbus, Ohio 43228 (614) 876-0771 

Outside Ohio, 1-800-421-6450 
1 986. Plr.enEeer Communication of Amer ca Inc 



Is addressability dead? 

F
or manufacturers of addressable 
cable equipment, the feeling has 
to be like a race car driver who 

runs out of gas on the last lap of the 
big race just as he was about to catch 
the leader—he can still coast across the 
finish line, but how many places will he 
lose to the competition? 
Fueled by industry demands for bet-

ter signal security, simplified control 
of churn and spin, and lower service 
call expenditures, addressability got a 
fast start and showed early promise as 
a de facto standard way of doing busi-
ness. But now, operators concerned 
about the high capital costs associated 
with rolling out addressability and the 
resulting consumer electronics inter-
face problems are waving the yellow 
flag, signaling their cautious approach 
to launching new addressable systems. 
Operators as diverse as ATC, Rog-

ers, Heritage and Storer have in many 
cases halted plans to add addressabil-
ity, preferring to use inexpensive traps 
to control a subscriber's programming. 
ATC, for example, plans no new 

launches of addressability, with the 
possible exception of its Queens and 
Manhattan, N.Y., systems, according 
to Bonnie Blecha, vice president, finan-
cial planning and analysis. With ad-
dressability available to about 1.8 mil-
lion homes and about 700,000 address-
able units presently in the field, ATC 
put on the brakes mainly for cost con-
siderations. 
"We haven't yet found the cost sav-

ings" that were promised by the manu-
facturers of equipment, Blecha said. 
Although fewer truck rolls were 
needed to service upgrades and down-
grades, ATC discovered they were re-
ceiving more calls relating to the in-
home equipment. 
Al Kernes, vice president of engi-

neering at Jones Intercable, agrees. 
"Addressability is supposed to allow 
you to have fewer technicians for the 
churn issue, yet I'm not convinced that 
that really happens because now 
rather than having technicians to han-
dle churn, you add more CSRs because 
the telephone calls are longer," Reines 
said. "So your overall overhead re-
mains about the same." Jones is mak-
ing addressability decisions on a sys-
tem-by-system basis, looking at demo-
graphics, the likelihood of pay-per-
view offerings and pay penetration be-

There's still some who are 
trying to sustain 

addressability, but the 
plug may be pulled 

sooner than we think. 

fore making a decision whether to use 
traps or set-tops, Kernes said. 
The consumer electronics interface 

problem resulting from addressable 
descrambler converters has also 
caused Heritage officials to remain 
trapped in several of its smaller sys-
tems, said Doug Truckenmiller, vice 
president of engineering. "We're hold-
ing off converting some of those sys-
tems to addressability until we do feel 

we've solved this customer interface 
problem," he said. A notable exception 
is in Dallas, where the company plans 
to offer PPV events. 
"We're hearing more and more 

about the interface problems from our 
consumers but just exactly what we're 
going to do about it we're not sure," 
said Truckenmiller. "The industry is 
starting to address it, but the real good 
solutions are not real simple." 

Addressability's high capital cost 
initially has resulted in some operators 
moving into it slowly while others are 
backing off in already-launched sys-
tems. 

Storer plans "no tremendous ad-
vances in addressability," according to 
Walt Ader, technical manager of Sto-
rer's Florida region. Although a small 
PPV test is planned in the Miami area, 
addressability often impacts a sys-
tem's profit and loss statement to the 
point where traps are used instead, he 
said. 
Rogers Cablesystems has also been 

forced to take a more conservative ap-
proach to addressability over the past 
year or so, said Don Monteith, director 
of telecommunications. In systems 
that started off as exclusively address-
able, neither the pay nor subscriber 
penetration lived up to the financial 
plan laid down by the company. As a 
consequence, Rogers has retrenched, 
bringing in low-cost descramblers or 
traps to service low-tier customers. 
"We view the step toward going 

back to traps as a necessary one for 
cash flow considerations," said Mon-
teith. However, addressability will be 
maintained because Rogers is commit-
ted to providing PPV events to its sub-
scribers. "Long-term, we view address-
ability as a very viable approach that 
will give us more opportunity to pro-
vide additional enhanced services," 
Monteith added. 
Even Viacom, long a pro-addressa-

bility MSO, has been forced to cau-
tiously consider all its options before 
increasing its addressable base. With 
roughly 35 percent of its customer 
base addressable capable, there have, 
however, been no new launches in more 
than a year. But that situation may 
soon change, said Doug Semon, direc-
tor of engineering, new technology de-
velopment. 

In the past, Viacom chose addressa-
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MicroBeamTM solves 
the profit puzzle 

Total Customer Service: 
• 1 Year Parts/Labor Warranty NO CHARGE 
• Installation of 

MIcro-BeamTM Equipment 
• Path Alignment 
• F.C.C. Application Help 
• Feasibility Study 

NO CHARGE 
NO CHARGE 
NO CHARGE 
NO CHARGE 

The Puzzle: How to generate more revenue while 
minimizing capital expenditures, and still ensure 
subscriber satisfaction. 

rà Channel Master 

The Solution: Cost-effective plant expansion using 
Micro-Beam" broadband microwave relay systems 

from Channel Master®. 

Channel Master makes CARS-band microwave 
technology affordable AND SIMPLE for systems of any 
size. Micro-Beam" specialists offer more customer 
services at no charge than anyone in the business. 

Compare Micro-Beam": the SIMPLE choice in 
CARS-band microwave. 

Division of Avnet, Inc. P.O. Box 1416, Industrial Park Drive, Smithfield, N.C. 27577 • (919) 934-9711 

Reader Service Number 8 



ADDRESSABILITY 

The outcry over 
incompatibility with 

consumer electronics has 
added a new wrinkle to the 
MSOs thought process. 

bility because it increased signal secu-
rity and allowed for increased channel 
capacity, two important criteria for 
going addressable, he said. "Most of 
the changes (to addressability) in Via-
com have been for good, sound techni-
cal reasons as opposed to operational 
advantages." 
But the outcry over incompatibility 

with consumer electronics has added a 
new wrinkle to the MSO's thought pro-
cess. "It has changed our thinking in 
terms of what we want long-term," 
Semon said. "At one point in time I 
would've said a good, reliable address-
able technology is something we could 
live with for 10 or 15 years. Now our 
thinking is more along the lines of a 
standard decoder interface in the tele-
vision set." 
Nearly all of the equipment suppliers 

surveyed reported a leveling off of 
sales of addressable gear over the past 
year, but note that overall, sales are 
good and in most cases, meeting com-
pany forecasts. 
"Although addressable sales have 

been fairly flat," said Steve Necessary 
at Scientific-Atlanta, "we have seen an 
increase in demand for our non-ad-
dressable products." At Tocom, Man-
ager of Marketing John Fullingim said 
the market overall is soft but Tocom 
has seen increased sales of its full-fea-
tured addressable converter. And at 
Oak Communications, sales are up and 
the company is experiencing a success-
ful sales rate among customers it has 
targeted, reports Graham Stubbs, vice 
president of science and technology. 
"We continue to be very bullish about 
the future of addressability," Stubbs 
said. 

Benefiting from the industry's un-
certainty are the trap vendors, who re-
port that business is healthy. At Pico, 
unit sales were up 20 percent over last 
year and company President George 
Knapp predicts an increase of 25 per-
cent to 50 percent next year. Knapp 
said his company does sales projec-
tions every two years and since ad-
dressability was introduced, the com-
pany each time has predicted traps to 
go by the wayside. "The trap market 
won't go away," said Knapp. "In fact, 
it seems to be increasing. I would have 
expected it to be obsolete by address-
ability by now." 
At Eagle Comtronics, the story's the 

same. "Activity in the last four or five 
months is definitely up," said Chester 
Syp, national sales manager. "Every-
body I've been with always says that 
in three years traps are going to be 
dead," said "Doc" D'Alfonso, vice 
president of marketing at Northern 
CATV Sales. "But I've never been 
with a company that did not show dra-
matic increases in sales while I've been 
associated with them." 
To get back on the fast track, ad-

dressable equipment manufacturers 
have added features like remote vol-
ume control, self-contained timers to 
allow unattended VCR recording and 
low-cost add-on units to make unad-
dressable systems addressable. 
"Our market research with consum-

ers began to indicate about a year or 
two ago a concern over the interface 
with scrambling systems that limit the 
use of their VCRs and cable-ready tele-
visions," said Tocom's Fullingim. 
"We're having to work harder for our 
business but our sales are actually in-
creasing." 
Not surprisingly, manufacturers of 

addressable equipment predict an 
eventual resurgence in addressable 
sales based on the industry's need to 
identify and develop new revenue 
streams. 
Pete Morse, vice president of new 

business development at Jerrold, 
thinks the real sleeper lies in unique 
marketing approaches. For instance, 
with addressability, an operator can 
actually encourage subscribers to 
churn and spin through pay services 
by offering a monthly package price 
where the sub can get a week-long 
taste of each service during a 30-day 
period. 

"It gives the consumer the feeling 
that he is the one who has control," he 
said. Morse predicts addressability to 
rebound mightily, reaching 30 million 
units by the early 1990s. 
But equipment suppliers have 

pinned most of their predictions of re-
newed sales vigor on the eventual de-
velopment of pay-per-view as a viable 
business. 
When addressability was first intro-

duced, said Vito Brugliera, vice presi-
dent of marketing and product plan-
ning in Zenith's cable products divi-
sion, it was touted as a way to save 
money through reduced service calls 

Vito Brugliera 
and easier control of pay services. 
Now, however, pay unit sales have suf-
fered, operators are discovering there 
is no need for a set-top terminal for ba-
sic-only subs and the perceived value 
of addressability is less important 
than two or three years ago. However, 
pay-per-view is going to change that 
perception, predicted Brugliera. 

"If you (as an operator) feel pay-per-
view will be an important part of your 
revenue stream, then pay-per-view 
does not make any sense at all unless 
you're addressable," he said. "I think 
the next year will demonstrate how 
important pay-per-view is to cable op-
erators." 
Bob Chalfant, marketing manager of 

CATV products at Panasonic In-
dustrial Co., agrees. "Addressability is 
the only way to do impulse pay-per-
view, which allows operators to com-
pete with the video stores." He pre-
dicts PPV to take off because the stu-
dios see cable as a good delivery 
medium and gives them the opportu-
nity to make a substantial amount of 
money overnight. 

In fact, Panasonic is so convinced of 
addressability's future that it plans to 
put its first addressable box into pro-
duction in October, during a time when 
the latest Paul Kagan Associates sur-
vey shows an 18 percent drop in ad-
dressable homes created over the same 
time last year. 

Chalfant painted his rosy outlook of 
PPV on the growing VCR/home video 
threat. With sales of more than 14 mil-
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Take a good look 
at Channell's above 
grade enclosures! 

r 
Slotted bracket provides versatile 
mounting of all passive devices. 

Padlock hasp, or optional high security locking 
systems (Inner-Tite, Viewsonic, or Diversified). 

Factory installed hot dipped galvanized 
stakes, brackets and accessories 
assure quality control. 

"TV" identification 
permanently molded 
into top hood. 

Vented to minimize 
condensation. 

Top of pedestal easily 
removed and replaced. 

Take a good look at Channell's 
high quality, above grade ABS 
plastic enclosures and you'll 
discover why they're the best 
possible buy for your money. 

Designed specifically for the 

CATV industry, all Channell 

enclosures come with stakes, 
accessories and locking systems 

factory installed. There's no need 
to buy separate stakes or go 
through the added chore of 
installing accessories. And, 

because Channell stakes and 
brackets are hot dipped 
galvanized after they have been 
manufactured, you can be sure 
they are totally protected from 
corrosion. 

For the complete story on 
Channell's above and below 

grade plastic enclosures, 
Cablecon® Cable-in-Conduit and 
Carson Industries grade level 
boxes and vaults, call or write 
today. 

Aesthetically pleasing, 
low profile housing 
provides complete 
360° access working 
area. 

Constructed of high 
quality ABS plastic. 
Corrosion-proof and 
never needs painting. 
Unaffected by severe 
temperatures from 
— 60°F to + 160°F. 

8-inch ground skirt 
adds strength and pre-
vents ground erosion 
around the pedestal. 

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

g@l2i1MICM1 
elP@MUTICUr 
Technology you can trust! 
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SINGLE PLANT ABOVE GRADE ENCLOSURES 
(Also available — A complete line of dual plant above grade enclosures) 

CPH-508 
Designed to house small diameter 
taps and for above 
ground service 
wire applications. 

Dimensions: 5" 
diameter, 11" - 15" 
above grade. 

Shipping: 12 per 
carton. 

CPH-816 
Houses tap and splitter 
combinations. 

Dimensions: 
8" diameter, 
20" - 24" 
above grade. 

Shipping: 
2 per carton. 

CPH-1022 
Houses tap, splitter 
and line extender 
combinations, or 
amplifiers. 

Dimensions: 
10" diameter, 
27" - 32" 
above grade. 

Shipping: 
2 per carton. 

CPH-658 
Houses all taps currently available in the 
CATV industry. 

Dimensions: 6.5" diameter, 
11" - 15" above grade. 

Shipping: 8 per 
carton. 

CPH-6512 
Designed for special 
applications such as 
high water thresholds. 
Houses taps and 
filters, or one 
equalizer. 

Dimensions: 
6.5" diameter, 
15" - 19" 
above grade. 

Shipping: 
8 per carton. 

CPH-1006 
Designed for special tap locations such 
as multiple dwelling units. 

Dimensions: 10" diameter, 
11" - 14" above grade. 

Shipping: 2 per 
carton. 

CPH-1016 
Houses tap, splitter and 
line extender 
combinations, or 
small amplifiers. 

Dimensions: 
10" diameter, 
21" - 25" 
above grade. 

Shipping: 
2 per carton. 

CPH-1730 with 400MHz cover 
(550MHz cover not shown). 

Houses trunk amplifiers and 
passive combinations. 

Dimensions: 
17" wide, 
30" long. 

Shipping: 
1 per carton. 

(Low Profile 
CPH-1230 for line 
extender, tap and 
splitter combinations 
not shown.) 

Channell Commercial Corporation 
designs and manufactures the broadest 
selection of free-breathing above grade 
pedestals, and airtight and watertight 
below grade enclosures available 
anywhere. In addition, Channell is the 
exclusive representative for Integral 
Corporation's Cablecon® Cable-in-
Conduit and Carson Industries grade 
level boxes and vaults. 

For complete information on 
Channell's total packaging concept, call 
or write today. 

CHANNELL 
COMMERCIAL 
CORPORATION 
620 W. Foothill Boulevard 
Glendora, CA 91740 •Telex: 670-368 
(800) 423-1863 Toll Free outside California 
(818) 963-1694 in California 
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elPEDEMEI" 
Technology you can trust! 
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ADDRESSABILITY 

A possible long-term solution 
to the friendliness issue 
looms on the horizon. 

lion VCRs predicted for this year and a 
total base of 35 million units, VCRs 
cannot be ignored, he said. 

Likewise, said Zenith's Brugliera: 
with home video revenues reaching 
nearly $4 billion and cable operators 
continually looking for new revenue, 
"cable can share a good part of that 
revenue" through impulse pay-per-
view," he said. 
While many operators bemoan the 

present addressable technology, most 
say they plan to wait and see how the 
technology develops before making 
any long-term decision. But cable's 
major player, TCI, isn't waiting any 
longer. And the company is backing 
away from addressability completely. 
TCI' s widely-publicized "on-prem-

ise" plan (consisting of a box attached 
to the home that will serve as a central 
cable connecting point) grew out of the 
MSO's unwillingness to spend the nec-
essary dollars to put set-top address-
able terminals in the home. TCI pres-
ently uses traps for signal security, ex-
cept in those systems that offer a 
fourth or fifth pay channel. Those sub-
scribers are presently given a set-top 
converter, said Dave Willis, director of 
engineering at the giant MSO. 
"We frankly never really believed we 

were going to make the savings that 
were initially projected operationally 
with addressability," said Willis. 
But what strikes fear into some ad-

dressable equipment suppliers is that 
TCI plans to phase out the 350,000 
converters presently in its systems. 
Beginning as early as the first of the 
year, TCI plans to "move away from 
addressability on some of those multi-
ple pays," Willis said. 
"We think that we, as well as every-

body else, made a mistake when we 
elected to put our security device at 
each TV set. Our approach will be to 
deliver our signals at the home, not the 
set. We're trying to erase the impedi-
ments that the subscriber has to using 
his cable-ready set, his remote control, 
his VCR, etc.," said Willis. 
What about the potential for signifi-

cant revenue from PPV? "We're not 
very excited about impulse pay-per-
view," said Willis. "We've never been 
successful with pay-per-view events." 
Willis added that he felt the current 
technology cannot handle the logistics 
needed to offer IPPV without order 

logjams. "And it doesn't have a high 
profit margin" either, he added. 

Despite TCI's opinion about present 
addressable gear, Willis is holding the 
door open for the future. The new on-
premise system will start out with pas-
sive trapping, but will evolve into the 
use of active traps and possibly be-
come addressable in several years, he 
said. 
Just what the impact of the ap-

proach, if successful, will be is difficult 
to gauge, but other operators and man-
ufacturers say the MSO's sheer size 
will make others sit up and take notice. 
But it remains doubtful that a large 

number of operators plan to install off-
premise addressable systems using 
present technology. "We've looked at 
it," said Rogers' Monteith, "both in 
the fiber and coaxial versions." But af-
ter recognizing the cost of implementa-
tion and a problem with second out-
lets, the MSO decided that the costs 
are significant enough to outweigh the 
merits in most cases, Monteith added. 
Kernes said Jones is planning to in-

stall TRACS in one of its systems to 
determine exactly what the installa-
tion and operational costs will be. 

So, while suppliers plan to introduce 
more consumer-friendly features to 
bolster sales of addressable converters 
and operators look to PPV to provide 
the revenue to justify their investment 

Walter Ciciora 

in addressability, a possible long-term 
solution to the friendliness issue looms 
on the horizon: the Electronic Indus-
tries Association's Baseband Decoder 
Interface standard, known as IS-15. 
The upside to IS-15 is that it will re-

store all the features of a cable-com-
patible television back to the subscri-
ber, who would only have to use one 
remote control unit, and the cost of 
addressable boxes is likely to drop 
about 40 percent. The downside is that 
interfacing circuits must be built into 
every TV and electronic device to make 
the decoder work—that takes time and 
costs money and without a consensus 
from the cable community, manufac-
turers are reticent. The unknowns: 
Will more operators be encouraged to 
go addressable once the price falls? 
Will penetration increase to help offset 
the revenue lost from remote unit rent-
als? 

In spite of its current stance on ad-
dressable launches, ATC is firmly com-
mitted to IS-15. "We believe the de-
coder interface will be a major step in 
the direction of solving consumer elec-
tronics interface issues," said Walter 
Ciciora, vice president, new technolo-
gies. "ATC is a strong supporter of the 
standard and we are currently plan-
ning ways to support it in a visible 
fashion." 
But other operators aren't so sure. 

At best, they see the interface as a 
long-term solution because of the 
length of time necessary for televisions 
equipped with the IS-15 plug to 
achieve a substantial market share. 
"We need more time to assess what 

our real needs are," said Truckenmiller 
at Heritage. "We're just not totally 
committed yet one way or the other." 
But it is exactly that attitude that 

industry leaders say must be overcome 
for IS-15 to quickly find a place in the 
market. They say the first step is for 
MSOs to line up in favor of the inter-
face, then lobby the TV industry and 
decoder manufacturers to provide the 
necessary hardware. 

"I personally am very enthusiastic 
about IS-15," said Viacom's Semon. 
"Long-term, it's what the industry 
needs. It needs the standard and it 
needs a driving force behind it. The IS-
15 interface is not a good short-term 
solution to the problems but I think we 
need to get started on it quickly." 
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Broadband: 
For flexibility in outdoor distribution amplifiers 
Broadband has a complete line of one and two-

way outdoor distribution amplifiers to meet any 
line extender or distribution requirement. 

Flexibility is the key word. With gains of 26 to 
50 dB and bandwidths up to 550 MHz, we can 
meet virtually any requirement that you have. 

We offer reduced distortions with power doubler 
hybrids in many models. 

For ease of maintenance, our amplifiers feature 
plug-in hybrids. 

Excellent heat sinking, with an extruded 
aluminum chassis in close contact with the 
housing heat sink fins, assuFes the best possible 
heat transfer. That means lower operating 
temperatures and long life. 

For information on specifications, pricing and 
delivery, call Broadband Engineering, at 800-327-
6690 (305-747-5000 in Florida) or write us at 1311 
Commerce Lane, Jupiter, Florida 33458. 

For quality, performance and service, call Broadband 
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Quality and Innovation 
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ADDRESSABILITY 

If IS-15 gains acceptance, 
will the resulting lower cost 
of addressability bring more 

operators into the fold? 

In fact, Joe Van Loan, engineering 
vice president at Viacom, has been cho-
sen to head an NCTA subcommittee 
charged with the task of organizing 
support for the interface. 
"In my view, IS-15 deserves the 

kind of crusading that Jim Mooney did 
a year ago for satellite scrambling," 
said Stubbs. "IS-15 ultimately is going 
to have at least as big an influence on 
the pattern of cable operations as sat-
ellites did." 
The first task is to convince the con-

sumer, who will have to spend perhaps 
as much as $25 more per TV to have 
IS-15 compatibility. "IS-15 offers our 
subscribers more choice in terms of 
how they interface with cable," said 
Ciciora. "If the subscriber can under-
stand that this plug will make the use 
of home electronic equipment much 
more convenient, I think he'll see it as 
an excellent value." 

"1 have a feeling our salvation will 
be in technology," said Viacom's Se-
mon. "But the only way the customer 
is going to buy that plug is if we do a 
sufficient job of telling him what life 
will be like for him as a viewer once he 
has it. That's the key: we have to get 
the customer to want it." 
The next step is getting decoder 

manufacturers to begin production. 
But because of the huge expense in-
volved in developing and producing 
another piece of hardware, suppliers 
are waiting for industry and market-
place support. 
"We're quite willing to produce (the 

decoder) if the industry wants to go 
that way," said Jim Farmer, technical 
manager at Scientific-Atlanta's broad-
band communication division. "I think 
it would solve the problem if it received 
universal support. Right now, the 
standard is a long way from receiving 
universal support because I think ca-
ble operators don't understand it. Be-
yond a few people talking about it, I 
really haven't felt the type of support 
among the MSOs that I had expected 
at this point." 

"If the MSOs can generate a per-
ceived value (among consumers) for IS-
15, it's going to move quickly. On the 
other hand, it could take an awful lot of 
marketing dollars to try to generate a 
perceived value that may never mater-
ialize," said Jerrold's Morse. 
"Our basic strategy is to stay very 

familiar with the standard as it evolves 
and generate an experimental circuitry 
which is compatible," said Tocom's 
Tom Martin, director of research and 
development. 

If IS-15 gains acceptance, will the 

resulting lower cost of addressability 
bring more operators into the fold? 
ATC's Walt Ciciora thinks so. In fact, 
his company may add more address-
able units throughout its systems if 
the conditions are right. 

Whatever 
your underground 
trunk and feeder 
installation requirements, 
Cablecon (Cable-in-Conduit) 
provides you far greater flexibility. 

If you're using PVC, you'll 
find that Cablecon is much easier 
to handle during installation, 
thus greatly reducing labor time 
and your overall costs. If you 
prefer to plow or pull direct 
buried cable, Cablecon offers 
protection and durability for just 
a few cents more. 

Whether you're trenching, 
plowing, pulling, or re-pulling, 
it's time to use Cablecon. For 

PLOW IT! 
complete information contact 
Integral Corporation or call 
Channell — the exclusive 
marketing representative for 
all of Integral's CATV 
Cablecon products. 

Marketed exclusively by 
Channel) Commercial Corporation 

(818) 963-1694 
(800) 423-1863 

Except CA 

.456 Integral 
90 Corporation 
1424 Barry Avenue, Dallas, TX 75223 
(214) 826-0590 • (800) 527-2168 except TX 
Reader Service Number 10 
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ADDRESSABILITY 

Which way the industry will 
go—IS-15 or out-of-home 
technology—is unclear. 

"It depends upon the rate at which 
TVs and VCRs with the plug become 
available. It certainly does impact the 
economics of addressability, it requires 
a considerably smaller investment on 
ATC's part and therefore the average 
price to install addressability should 
go down," he said. 
According to Viacom's Semon, once 

the plug is in place, there's no reason 
not to go addressable. "At the point in 
time when the VCRs and TV sets sold 
have the IS-15 plug in them, then I 
think we're going to be in real good 
shape. 
Under its present form, the standard 

primarily addresses baseband con-
verter technology, which has been a 
source of consternation for some man-
ufacturers. Although RF boxes can be 
made to work under the standard's 
specifications, it's going to cost more, 
says Zenith's Brugliera. And since 
most of today's converter sales are for 
RF products, there should be an RF 
standard as well, he argues. 

"We think the marketplace is the 
best arbiter," he said. "We feel there 
should be a similar standard for RF 
products since three-quarters of the 
world is RF," he said. It should be 
noted that Zenith's new PM line of 
products will not be compatible with 
the interface. 
Nevertheless, Mike Jeffers, vice 

president of engineering—advanced 
development at Jerrold, agrees. "We 
are still working with the EIA commit-
tee to establish an IF interface." 
But Oak's Stubbs disagrees. "The 

NCTA Engineering Committee voted 
to endorse the baseband standard un-
ambiguously. There's a strong sense in 
that committee that they'd rather not 
get things muddied up with work on an 
IF standard. The sense of both the 
NCTA Engineering Committee and 
their counterparts in the television re-
ceiver industry is that if there would 
be two standards, there might as well 
be no standard at all—the whole thing 
will be dead." 

So where does all this leave the tele-
vision manufacturers? As undecided 
as the cable industry, and time is mov-
ing quickly. According to Bob Bur-
roughs, manager of cable systems at 
Matsushita Technology Center, Pana-
sonic has already locked into its design 
for the 1987 models. 
Burroughs said Panasonic supports 

the interface, and has already made 
some circuitry changes to accommo-
date it, "but I don't think we'll pioneer 
it." He cites the number of players in 
the game—the television manufactur-
ers, decoder manufacturers, MSOs and 
consumers—as the reason why the jury 
is still out concerning IS-15's future. 
"Our preliminary analysis has shown 
it to be risky," he said. And "it's quite 
a negative sign" that TCI seems to be 
going in a different direction, he added. 
Which way the industry will go— 

toward IS-15 or toward out-of-the-
home technology—is unclear. What is 
clear is that Van Loan's subcommittee 
has a lot of work to do. 

A COMPLETE VIDEO PROCESSOR 
ENGINEERS LOVE ITS ABILITY; MANAGERS LOVE ITS PRICE - $780! 

The VC-2000P is perfect for 
videotape editing, duplicating and for 
use as a camera control unit It 
automatically regenerates all sync, 
blanking, and color burst signals 
which will correct most instabilities 
(such as jitter, bending, and rolling.) 

As a camera control unit the 
video, color, and hue adjustments 
allow camera matching and correct 

VC2000P VIDEO CORRECTOR 

levels In tape editing these controls 
provide scene to scene matching and 
fade to black. 

Enhancement and noise reduction 
controls provide dramatic picture 
improvement and reduce tape 
duplicate generation loss Additional 
features include four video and four 
audio outputs, and optional plug in 
RF modulator. 

The rack mountable VC-2000P is 
only $780.00. 
Call or write for literature 

ICM VIDEO 
701 West Sheridan Avenue • P.O Box 26330 
Oklahoma City, OK 73126 
(800) 426-9825 Toll Free 

VIDEO 
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TO BE RUBLE, 
YOU HAVE TO 
HAVE THE 
GUTS. 

Pull off our cover and you'll see why Alpha is the CATV Standby Power Supply 
leader. Sure, we could have designed a system using two transformers like most 
manufacturers, but no, we decided that a single ferro-transformer would be more 
reliable. It was gutsy, it was innovative, and it works. 
Some customers wanted to check the power supplies by just driving by. So we 

built-in Automatic Performance Monitoring. Other customers didn't want to 
leave their office. What did we do? We designed and built the first stand alone 
status monitoring system — another innovation from Alpha. 
Our guts reflect our sincere desire to give you the standby power supply features 

you want because serving our customers is as important to us as serving your 
customers is to you. The way we see it, if we take care of you, you can take care of 
them. 

ALFHAI I TECHNOLOGIES 

We're here to back you up. 

3767 Alpha Way Bellingham, WA 98225 206-647-2360 

7033 Antrim Ave. Burnaby, B.C. V5,1 4M5 604-430-1476 TELEX: 04-356760 
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Analysis of CAP/ cable 
Return Loss 

T
he widespread use of television 
and other VHF services has 
greatly increased the interest in 

the behavior of transmission lines at 
these high frequencies. Coaxial cables, 
as opposed to other types of cables, 
have gained acceptance for CATV sys-
tems because of economics, perfor-
mance and availability. However, the 
complexities of CATV systems and the 
behavior of coaxial cables at the higher 
frequencies has resulted in differences 
of opinion on testing the cables before 
installation. 
In some instances, misinterpretation 

of test data has resulted in erroneous 
conclusions. In other instances ques-
tionable test techniques have led to er-
roneous conclusions. Therefore, this 
paper is intended as an aid to under-
standing the salient points of a CATV 
coaxial cable transmission path and 
the interpretation of the data from 
properly performed tests. 

Transmission paths 

The small impedance deviations re-
sulting from the vagaries of cable man-
ufacture can cause signal reflections 
(ghosts) and a loss of picture resolution 
(smear). However, system degradation 
can be greatly reduced by properly 
testing and selecting for use only low 
reflection cables. The testing proce-
dure and equipment used must be ca-
pable of discerning cable faults from 
normal cable and connector impedance 
behavior. 

It may be helpful in some instances 
to review the transmission behavior of 
coaxial transmission lines. A short re-
view is included in the Appendix which 
describes several types of reflections 
that occur in a terminated coaxial ca-
ble. These reflections are classified as 
follows: 

1. Small impedance discontinuities 
randomly distributed along the cable 
length. These discontinuities produce 
incoherent reflections which resemble 
a noise waveform and if large enough 
can cause a loss of picture resolution. 

2. Small but equally spaced imped-
ance discontinuities. These discontinu-
ities will combine at specific frequen-
cies to produce large reflections and 

Coaxial cables have 
gained acceptance for 
CATV systems because 

of economics. 

Distributed privately by the Essex Co., 
which is no longer in business. 

high attenuation. A double image or 
even loss of signal can result when 
these reflections occur at the TV fre-
quencies. 

3. A poorly matched cable termina-
tion and/or connector to the cable char-
acteristic impedance will cause a reflec-
tion. A double image may occur de-
pending on the magnitude and phase 
of the reflection and the cable path 
loss. 
These reflections, as shown in the 

Appendix, are produced by a deviation 
from the cable characteristic imped-
ance at any point in the system. Some 
of the reflections in the system are 
more significant than others since the 
signal is attenuated over the cable 
length. 

Reflections originating from mis-
matches at the receive end are atten-
uated by twice the cable loss and fur-
ther reduced by the degree of mis-
match at the transmit end before 
reappearing at the receiver end. There-
fore, assuming a transmit termination 
mismatch of less than = 16 percent 
and a path loss of 20 dB, these reflec-
tions can be neglected. 

Reflections from the transmit end 
mismatches can be neglected since 
they are not sufficiently delayed by the 
short transit time between the ampli-
fier output and the cable input. The 
most significant reflections are those 
produced by the random and periodic 
impedance discontinuities distributed 
over the cable length. 
These reflections are the result of 

small changes in the cable structure. 
Since these structural reflections ap-
pear to increase the cable loss they are 
termed Structural Return Loss (SRL) 
and are measured at the cable input in 
dB relative to the input signal. 

In attempting to measure the cable 
SRL, a combination of all types of re-
flections described above will be pre-

sent at the input to the cable. Many of 
the reflections can combine, such as 
the random SRL of the cable and a test 
equipment mismatch to the cable 
which can result in a misleading mea-
surement of SRL. It is important, 
therefore, to separate the SRL of the 
cable from the other reflections when 
the SRL of the cable is under examina-
tion. 
The return loss of a poorly matched 

connector decreases exponentially 
with frequency and can easily be de-
tected with a good sweep frequency 

Cable Classics 
Do you know what the term "Struc-

tural Return Loss" means? Do you 
know how to determine, by measure-
ment, the effect on return loss of struc-
tural irregularities along the length of 
a cable? 

Structural Return Loss no longer re-
ceives a great deal of attention in print, 
but it is still an important perimeter in 
the specifications for every reel of ca-
ble. Cable manufacturers originally 
experienced much difficulty with the 
effects of periodic changes of minute 
magnitude, uniformly distributed 
along the length of a reel of cable. 
Those small periodic discontinuities 

were mostly associated with the ma-
chinery used to manufacture cable. 
Such periodic discontinuities could 
lead to allowing effects such as suck-
outs on cable attenuation/frequency 
performance. 
The fact that Structural Return 

Loss receives little attention now is 
really a tribute to the enormous strides 
made by cable manufacturers in cable 
construction and manufacturing meth-
ods. This paper was published by Es-
sex International Inc. in the early 
1970s, and provides a concise account 
of Structural Return Loss, its mea-
surement and effects. 
For a more detailed theoretical ac-

count of Structural Return Loss, the 
reader is referred to: Structural Return 
Loss Phenomenon—Coaxial Cable by 
J.A. Olszewski and Herbert Lubars, 
Proc. IEEE, Vol. 58 #7, July 1970, pp 
1036-1050. 

Graham S. Stubbs, Vice President, 
Science & Technology, Oak 
Communications 
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CLASSICS 

The reflections from a cable 
can be measured with an RL 

bridge. 

test system. Random discontinuities 
in the cable produce random reflec-
tions which are similar to noise and 
these reflections do not necessarily in-
crease with frequency since they gener-
ally exhibit phase incoherence. The 
base line of a Return Loss (RL) vs. fre-
quency oscilloscope display is ideally 
flat and horizontal. 
Equally spaced discontinuities can 

appear as one or more return loss 
"spikes" in the RL vs. frequency dis-
play. The "spikes" appear at the fre-
quencies where the reflections add to-
gether but the base line of a frequency 
vs. SRL display is flat and horizontal. 

If the cable is terminated in an 
impedance which is not equal to the 
cable Zo, then the overall RL appears 
to decrease and will be frequency de-
pendent since the input impedance will 
change with frequency. Therefore, the 
RL of a cable improperly terminated 
will appear to decrease and the base 
line of the RL vs. frequency display 
will be neither flat nor horizontal. 
The reflections from a cable can be 

measured with an RL bridge. As in 
other bridge circuits, the component 
being tested is compared to a stan-
dard. The difference between the stan-
dard and component under test ap-
pears as a voltage at the bridge output 
terminals. The output voltage is then 
calibrated in some convenient units. 
The capability of the bridge and as-

sociated equipment must be deter-
mined before meaningful measure-
ments can be made. If a bridge is to be 
used to measure RL's of 40 dB, then 
the bridge must have a null depth of at 
least 43 dB to 46 dB, excluding the 
bridge insertion loss, when balanced. 
The null depth can be checked by ter-

minating both the reference and test 
inputs in equal terminations which are 
known to have reflections less than the 
expected bridge null depth. The RL 
measured when the bridge is termi-
nated as described must be at least 43 
dB to 46 dB. The output voltage from 
the bridge is calibrated in dB of RL. 
Most sweep frequency test systems 

use an electronic switch and a stan-
dard attenuator to provide an attenua-
tion reference trace on an oscilloscope. 
Therefore, the accuracy of the test sys-
tem is dependent on the tolerance and 
calibration of the standard attenuator 
regardless of the bridge and associated 

equipment capability. 
For this reason, the attenuator must 

be of good quality and periodically 
checked and calibrated over the fre-
quency band of interest. 
Cable SRL can be measured once the 

test system capability has been deter-
mined. However, the problem of sepa-
rating the various reflections from the 
cable SRL must still be resolved. One 
way to separate the effects of terminal 
mismatch reflections from the cable 

The Sig 
Stops ere. 
LRC ELECTRONICS INTRODUCES 
SELF-TERMINATING CABLE CONNECTORS 

LRC's self-terminating coaxial 
cable connector is designed for 
the automatic termination of a 
75 ohm coaxial transmission 
line in a coaxial cable system 
when a cable/connector inter-
face is interrupted. 

FEATURES: 
1) Automatic termination when 

interface is disconnected. 
2) Quality workmanship and 

material, insuring long life 
and unlimited disconnects. 

3) Components completely 
contained in housing to in-
sure highest RF integrity. 

4) Elimination of ingress and 
egress problems from un-
terminated ports. 

5) Compact design for compat-
ibility in any application. 

6) Compatible with RG 59 U and 
RG 6U connectors for both 
PVC and plenum cables. 

7) Eliminates chains and loose 
terminators which are mis-
placed or not re-connected. 

8) "D" flat installation to pre-
vent rotation. 

SPECIFICATIONS: 
1) Structural 18 db 0-450 

Return Loss MHz 

2) Insertion loss .2 db 

3) RF shielding 
effectiveness 

<-60 db 
(reduces signal 
1/millionth of 
the voltage) 

4) Material Brass 
(main body) 

5) Plating Bright nickel 
(main body) 

6) Contacts Silver-Plated 

AUGAT ¿RC 
Quality and Innovanon 

LAC Electronics, Inc 
901 South Avenue 
Box 111, Horseheads, NY 14845 
(607) 739-3844 
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The problem of separating 
the various reflections from 
the cable SRL must still be 

resolved. 

SRL is to terminate the standard (corn- 
parison) arm of the bridge in a variable 
impedance consisting of a resistance 
and capacitance. The resistance is ad- 
justed to balance with the actual Zo of 
the cable and the capacitance is ad- 
justed to cancel the connector mis- 
matches. The only component of the re- 
flections from the cable that does not 
have a counterpart in the variable ter-
mination is the cable SRL which will 
appear on the bridge output terminals. 
The cable SRL will be displayed by 

the test system when the variable 
impedance is adjusted for the flattest 
and lowest RL vs. frequency. This test 
method depends on the ability of a sim- 
ple R-C impedance to cancel the non- 
structural reflections. The measure- 
ment method described may not seem 
entirely correct to some at first 
thought. 
However, referring back to the cause 

of the structural return loss, it was 
shown that the SRL resulted from 
small structural changes and not from 

small termination and connector to Zo 
differences. 

Therefore, a cable with a Zo which is 
not exactly 75 ohms will perform as 
well as a 75 ohm cable provided neither 
cable has unacceptable structural 
changes over its length. The following 
examples are given to elucidate this 
point. 

Example .1 

Two amplifiers are separated by a 
trunk cable. The terminating ampli-
fiers are assumed to have a VSWR of 
1.38:1 match to 75 ohms. (Typical val-
ues for SKL series 400 amplifiers and 
Entron ABX-640B Amplifiers.) The 
equipment impedances and signal lev-
els are shown in Figure 1. 

The incident signal (E 1) received at 
amplifier #2 is: 

20 dB = 20 Log 10,000 

FIGURE 1 

E0 = 10,000 uv ( + 20 DBJ) 
E I 

E2 
E4 

E3 

AMPLIFIER #1 AMPLIFIER #2 

Z out* = 54.4 to 103.5 ohms 
(VSWR = 1.38:1) 

Z in* = 54.4 to 103.5 ohms 
(VSWR = 1.38:1) 

Cable Zo = 75 ohms 
Insertion Loss = 20 dB 
SRL = 26 dB 

(* Pure resistive loads are 
considered for simplicity.) 

E1 

R.T.G.* VERSALIFTS Ready for You Right Now! 
When you need a lift in a hurry, call 
your Versalift Distributor. He has 
fast access to our R.T.G.* pool of 
complete, mounted Versalifts. No 
waiting because of long delivery on 
vehicles, manufacturing delays, or 
freight problems. Best of all, they're 
Versalifts, with job-proven 
reliability and industry-wide 
acceptance. And, since we're 
mounting them in quantity, the 

prices are right, too. Truck or van 
mounted, telescopic or "elbow" 
models, with working heights up to 
55 feet, all ready to go to work — 
Now! 

Ready To Go 
Mounted on current 
model chassis. 

For the name of your 
Versalltt Distributor, 
call: 

TIME 
MANuFACTURING COMPANv 

P.O. Box 20368 
Waco, TX 76702-0368 
(817) 776-0900 

Reader Service Number 17 

28 Communications Engineering and Design September 1986 



CLASSICS 

The measurement method 
described may not seem 
entirely correct to some at 

first thought. 

El = 1000 uv. 

The reflected signal (E2) from the 
cable SRL received at the transmit end 
is: 

10,000 
26 dB = 20 Log 

E2 

E2 = 500 uv. 

The portion of E2 reflected (E3) by 
the mismatch between amplifier #1 
output impedance and the cable Zo is: 

E3 103.5 -73 E2 
103.5 +73 

E 3 = 86.5 uv. 

The first reflection (E4) received at 
amplifier #2 from the cable SRL is: 

20 dB = 20 Log -Ea-
E4 

E4 = 8.65 uy. 

The ratio of El to E4 in dB is: 

dB = 20 Log 1000 

dB = 41.26 
8.65 

The first reflection E4, which is the 
largest reflection, is too small in magni-
tude to cause a ghost. 

Example 2 

Two amplifiers are separated by a 
lateral cable which has two directional 
couplers servicing subscribers. The 
amplifier impedances are the same as 
in Example 1 and are shown in Figure 
2. 
The signal received (E i) at the input of 
amplifier #2 is: 

20 dB = 20 Log 10-
E1 

El = 1000 uv. 

The signal received (E2) at the output 
of coupler #2 is: 

(5+1+8+10)dB = 20 Log 10 
E2 

E2 = 630 uv. 

The signal received (E3) at the output 

of coupler #1 is: 

(5 + 16)dB = 20 Log 10-
E3 

E3 = 894 uv. 

The SRL reflection (E4) toward ampli-
fier #1 is: 

E 26 dB = 20 Log —0-
E4 

E4 = 500 uv. 

The portion of (E4) reflected (E5) by 
the mismatch between amplifier #1 
output impedance and the cable Zo is: 

103.5 -73 
E5 

103.5 + 73 
E5 = 86.5 uv. 

E4 

The first reflection E6 from E5 at the 
first coupler output is: 

(5+ 16)dB = 20 Log 15-
E6 

E6 = 7.7 uv. 

The first reflection E7 from E5 at the 
second coupler output is: 

(5+1+8+10)dB = 20 Log 1 à 
E7 

E7 = 5.46 uv. 

The first reflection E8 from E5 re-
ceived at amplifier #2 input is: 

(5+1+8+1+5)DB = 20Log 
E8 

E8 = 8.65 uy. 

The portion of El reflected E9 by 
the mismatch between amplifier #2 in-
put impedance and the cable Zo is: 

103.5 -73 
E9 

103.5 +73 

E9 = 176.5 uy. 

The reflection E10 at the output of 
coupler #2 from E9 is: 

(5 + 35) dB = 20 Log 
E10 

El 

E10 = 1.76 uv. 

The Great 
TiapTest I 
Compare these features 
with the competition: 

FEATURES 
100010 Urethane filled 
(Weather Resistant) 

Single Board 
Construction 
(Improved Grounding) 

Dual "0" Rings 
(Weather Resistant) 

Blocking Capacitor 
(Reduced Theft) 

Metal Shields Available 
(Reduced Theft) 

Made in USA 

Special Design 
Multichannel Traps 

Metal-Stamped 
Channel ID. 

MANUFACTURERS 

EAGLE A 

u. 

411971741 
e =EAGLE--

COMTRONICS INC. 

4562 Waterhouse Road 
Clay, NY 13041 
[315) 622-3402 
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Two amplifiers are separated 
by a lateral cable which has 
two directional couplers 
servicing subscribers. 

FIGURE 2 

AMPLIFIER #1 

E0 10,000 uv ( + 20 DBJ) 

5 DI3 1 DB —41.to--- 8 DB 

E6 111 E3 
SUB#1 

E4 

E6 Ell 

Elo 

AMPLIFIER #2 

E — 

1 DB 5 DB ---91 

E2 E8 

SUB#2 4 E9 

Z out* = 54.4 to 103.5 ohms Z in* = 54.4 to 103.5 ohms 

Cable Zo = 73 ohms 
Insertion Loss = 20 dB 
SRL = 26 dB 

(* Pure resistive loads are considered for simplicity) 

Coupler #1 
(SKL Model 463 Chromatap) 

Insertion loss = 1 dB 
Coupling = 16 dB 
Directivity = 35 dB 

Coupler #2 
(SKL Model 462 Chromatap) 

Insertion loss = 1 dB 
Coupling = 10 dB 
Directivity = 35 dB 

Performance Counts! 
We perform . . . so you can! 

Let's face it. 
Performance is the 
bottom line. If we don't 
perform, you don't either. 

With a Control Tech-
nology standby power 
system, that just 
won't happen. 

We're so confident 
our standby power 
designs out-perform 
the competition, we offer 
a no-strings FREE trial 
program, so you can test 
our performance for 
yourselves! 

Remember, we guarantee 
our performance .. . so 
you can! 

For more information, 

call toll-free 
Reader Service Number 18 

1-800-527-1263: in Tx. 214-272-5544 

Control 
Technolo g1881 State Street Garland, Tx 75042 

The converter 

••••••• II / er \ • 

%•• 

Are you suffering from weak 
inventories? Are your converters 
calling in sick? Call in the con-
verter specialists for sales and 
service. 

Sales specialists can quickly fill 
your order or bring your inventory 
to full strength. New Jerrold 
converters are in stock. Plus we 
can match your type with all 

PTS EXPRESS 
CONVERTER 
SERVICE 
AND SALES 

makes/all models in our rebuilt 
converter bank. 
And service specialists can 

quickly diagnose and repair the 
most serious converter ailments. 
Nationwide operating rooms are 
fast and efficient 
Keep your system profits 

healthy. Call in the specialists. 

Contact Corporate 
Headquarters at: 

PTS CORPORATION 
P.O. Box 272 
Bloomington, IN 47402 
(812) 824-9331 

for the Servicenter nearest you. 
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The Softest 
Converter System 

You Can Bu 

M/A-COM builds the softest converter system on the market today. 
Period. 
Why is that so important? 
Simple. 
If you're looking for flexible business systems, you don't get it with hardware. 
If you're looking for addressability, you don't get it with hardware. 
Even if you want the ability to package hardware features such as remote control sepa-

rately, you still don't get it with hardware. Or, if you do, you're limited to the capabilities the 
manufacturer has built in. 

A M/A-COM converter will do very little all by itself, but most anything you program it 
to do. 

It's software driven, and that means it has 
more operational flexibility than you can find 
in any other converter. 

So, if buying the right converter has turned 
into a hard decision, call 1 (800) 346-2266. And 
see why the market's going soft for M/A-COM. M/A-COM Addressable Converters 

10737 Gateway West, Suite 350 
El Paso, Texas 79935 1 (915) 593-2250 

Reader Service Number 20 



CLASSICS 

Several values of SRL have 
been used to compute the 
reflections and incident 
signal magnitudes for 
examples 1 and 2. 

Cable SRL 

22 
26 
30 

Cable SRL 

22 dB 
26 dB 
30 dB 

Amp #2 

1,000 uy 
1,000 uy 
1,000 uy 

Table I 

Example #1 

Incident Signal 
Received at Amp #2 

1,000 uy 
1,000 uy 
1,000 uy 

Example #2 

Incident Signal at 
Coupler 1 Coupler 2 

894 uy 
894 uy 
894 uy 

630 uv 
630 uy 
630 uv 

1st Reflection 
at Amp #2 

13.70 uy 
8.65 uv 
5.46 uv 

Amp #2 

13.70 uy 
8.65 uy 
5.46 uy 

1st Reflection 
Coupler 1 

12.20 uy 
7.70 uv 
4.88 uy 

Coupler 2 

8.65 uy 
5.46 tiv 
3.45 uy 

SFIDELCO 

• 

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 . . . 

SPECTRUM CALIBRATOR 

— • 

Sadelco, Inc. 

• 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 
r_ _ _ _ 

Special Offer: 
Yes, I want to know more about how I can use the 
Sadelco, SC 450 Spectrum Calibrator. 
III Send me a copy of the technical paper describing 

various applications. 
D Have the nearest distributor contact me. 

Contact Position 

Company Phone 

• ddress 9/86 CED 

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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HOW TO T K E ducinc the 
E Intro-

first superferroresonant cower Su 3- 

POWER compamy ply-the new Lectro Super Ferro. 
INTO LOWERING power supoly technology. It oper-

ates 10% more efficiently than 

YOUR BILL 10% most power sucplies available 
until now. 

For example, the Super Ferro is 93% efficient at normal load factor (see graph at 
right). Take that news to your power company, and you've cot a cowerful argument for 
a 10% saving in your cower bill. SUPER FERRO EFFICIENCY 

We've put together test results to help you 95° o 

90 VS. TYPICAL FERRO 

ri IJECTRO 85 Drove the increased efficiency of the Super ,. 5 
Ferro to even the most skeptical utili-y f 770 ' 65 

60 

55 company. .  50 2 3 1. u 15 

Call 1-800-551 -3790 or write today for Super Ferro Outperforms The Average Power Supply 

0 6 8 10 1 
OU'Vul CuunEre ,.,,,,,,,,, 

complete cetails anc test results. Because At Every Load Factor 

that 10% would look better on your bottom 
line than on your cower line. THE NEW 

rí SUPER FERRO 
BY LECTRO 
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CLASSICS 

Reflection magnitudes and 
phase relationships are 
indicative of the cable 
performance for CATV 
transmission path. 

The reflection E at the output of coupler #1 from E9 is: 

(5+1+8+35)dB = 20 Log E9 

Ell 
En = 0.63 uy. 

Several values of SRL have been used to compute the re-
flections and incident signal magnitudes for Examples 1 
and 2. The results of these computations are summarized in 
Table I. 
The magnitudes of the reflections received are dependent 

on the match of the terminating equipment to the cable Zo. 
A reflection coefficient of 16 percent, which is the largest 
reflection for a VSWR of 1.38:1, has been assumed in order 
to demonstrate the effects of cable SRL on ghosting. Some 
ghosting will probably occur for the 22 dB cable SRL val-
ues in Table 1 since the reflected to incident signal ratios 
are 37 dB. A general criterion for ghosting is that ghosts 
will not occur if the incident to reflected signal ratio is 
greater than 40 dB and the incident signal is greater than 
500 uy. Therefore, ghosts would not occur for the 26 dB 
and 30 dB cable SRL values in Table I. (W.A. Rheinfelder, 
Chasing Ghosts, TV and Communications, December 1964, 
p. 30.) 

CAN YOU SPOT 15 IMPROVEMENTS? 

Model 2901B 
N Ee 

Stol only 

$695 
complete. 

DIGITAL TDR • CABLE 

• Liquid Crystal Display 

• 1- 1% Accuracy 

• Feet or Meters Readout 

• 11,000 Feet Readability 

• Variable Sensitivity 

• Compact, Rugged Packaging 

• LCD Annunciators 

• Pocket-Size Manual 

Mods 
in 
USA 

FAULT LOCATOR 

Low Battery Indicator 

Auto Zero 

Powered Cable Warning 

Improved Resolution 

Longer Battery Life 

Lightweight (only 3 lbs.) 

Padded Carrying Case 

One Year Full Warranty 

manufactured by Riser-Bond Instruments 

esturn Calif 

3430 Fulda Avenue 

Torrance. California 90505-4078 

(213) 539-8030 
In Calif. (800)641-2288 
Outside Calif .(8001551-2288 

4.949m led me), 940 (Si .094109.3 temag 
( et ewer' erts-v»pod tct 439,4c0V 09999=1 (el 9/019,309uuV cOil it 104.00 909,0 
penoxiwi ( 49.01541A490 pepped ( 6 am ka1419:11:9.1190.1( u0431.0111:1412-09,9 ( LSulPau 
/9.1.1.9)9(911 I 9 (5.9.9M 09190 >9(9.0d S A:919>Pul /.911912 .01 (P vaexs buteuittiO 

euad +.0.,d e 419:99,99( 1991 o ii (e 104.00 #9.199u9S 9919.9A ( :SieMetiV 

Conclusions 

The reflection magnitudes and phase relationships in a 
coaxial cable are indicative of the cable performance for a 
CATV transmission path. The significant reflections, 
which degrade system performance, are those occurring 
from small structural changes along the cable length. Ex-
amples have been presented to clarify the significance of 
structural reflections as opposed to reflections from termi-
nation and connector mismatches. 

It is, therefore, necessary to separate the structural and 
non-structural reflections, since both are present, during 
the cable acceptance test to determine the acceptability of 
the cable. 
Most cables, although of the same type, have slightly dif-

ferent characteristic impedances. For this reason, the 
changes in non-structural reflections from different termi-
nations require the complex impedance to be adjustable. It 
can then be adjusted to both the exact cable Zo and to can-
cel the non-structural reflections. Once adjusted the cable 
SRL can be measured. 

Appendix 

The behavior of coaxial cable transmission lines can be 
reviewed by considering first an infinitely long length of 
cable whose cross-sectional dimensions and constituent 
materials are constant and equal along the cable. length. 
Some impedance is exhibited at the input of the cable 
which is termed the characteristic impedance (Zo). The 
characteristic impedance is determined by the ratio of the 
concentric conductor diameters and the permittivity of the 
dielectric material between them. 

If a signal is transmitted into the cable, no reflection will 
occur within the cable since the cable has a constant cross-
section and a homogeneity of material over its length. 
However, the signal is attenuated as it travels along the 
length and is eventually dissipated since the cable is infi-
nitely long. If the cable were made a finite length and termi-
nated in exactly Zo then no reflections will occur since the 
termination appears as more cable to the signal and dissi-
pates the signal incident upon it. 
Consider next a cable as before with a finite length but 

having a slight impedance discontinuity—a change in the 
conductor diameter ratio or dielectric permittivity—at a 
point between the cable ends. As a signal propagates along 
the cable a small amount of the energy in the incident sig-
nal is reflected back to the transmit end. Two signals are 
now traveling in the cable, one in the incident direction and 
one in the reflected direction. The incident signal is propor-
tionately reduced by the amount of energy reflected since 
the reflected signal originated at the impedance discontinu-
ity from the incident signal. 

It is important to note at this point that the impedance 
of the signal source has not been considered and has not 
caused reflections. However, the source impedance now 
serves as the reflected signal termination and if equal to 
the cable Zo will completely dissipate the reflection. The 
source impedance should also be equal to Zo for a maxi-
mum transfer of energy into the cable. 
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Two 
Reliable 
Systems 
Nothing is more reliable than 
the predictable path of the 
solar system. 
And nothing is more reliable 

than your LAN system using 
these GENERAL INSTRUMENT 
components. 

X-Series LAN Amplifier— 
the only mainstation that 
offers fully redundant two-way 
communication, as well as plug-in 
status monitoring in one amplifier. 
Redundant power packs assure 
continuous operation. 

Status Monitoring System— 
continually tests every active LAN 
component from the headend. It 
provides instant Feports on how 
the system is functioning and 
offers the capability to make 
changes in the system remotely. 

Transverter Redundancy 
Switch—continuously tests the 
primary and back-up transverters. 
It instantly switches to the back-
up, when needed, allowing 
continued data flow at all times. 

Standby Power—the SPS-RS 
redundancy switch offers 
automatic switchover to a back-up 
system power supply. 

Whether upgrading or 
developing a new LAN system, 
trust these General Instrument 
products to maximize your 
system's reliability. 

For complete information on 
our expanding line of modem, 
distribution, and headend 
products for broadband local area 
networks, ask for our new LAN 
catalog. 

GENERAL 
INSTRUMENT 
Local Area Networks 
2200 Byberry Road 
Hatboro, Pa 19040 
(215) 674-4800 
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Off into the wild blue 
yonder... 

W
hen the 1,261 members of the 
Air Force Academy's class of 
1990 were formally inducted 

into the cadet wing on Aug. 9 in Colo 
rado Springs, Colo., they found more 
than uniforms and books waiting for 
them. RS-232C cables were waiting as 
well, because all the dorm rooms are 
equipped with ports allowing access to 
a dual cable, broadband LAN linking 
classrooms, living areas, laboratories, 
the gym and field house. Befitting the 
grandeur of the showpiece campus— 
it's on an 18,000 acre reserve—the 
LAN itself is awesome. 
The system, designed by Contel In-

formation Systems and installed by 
Kelly Western Corp. of Denver, con-
tains 70 miles of hard cable; 2,600 net-
work interfaces; 6,300 installed outlets 
and a total of 10,000 potential user lo-
cations. Altogether, the system uses 
1.056 million feet of quad drop wire; 
contains 167 line extenders; 10 trunk 
amplifiers and 12 headend amps. Ev-
erything is fully redundant. 
The academy's using the LAN to 

provide cadets with 21 video channels; 
micro-to-mainframe communications; 
scheduling and appointment calen-
dars; electronic mail and bulletin board 
services. Three VAX 865s and one Ve-
nus 248 host are wired into the net. 
The academy wanted a system that is 
totally hidden from view, and got it. 

. . .with the help of the 
nation's biggest LAN 

All trunks are carried under the cam-
pus in tunnels. Except for the labora-
tory training building, cable entry oc-
curs entirely from the tunnels. Similar 
care was taken to hide drops and feed-
ers, amplifiers and passives in closets, 
false ceilings, false floors or between 
walls. 

It was a demanding job—"mil spec" 
—all the way. And note: the subcon-
tract for installation and system proof-
ing went to a company that cut its 
teeth in CATV back in 1980 and con-
tinues to work for Jones Intercable, 
Mile High Cablevision and United Ca-
ble. But Kelly Western is no run-of-the-
mill contractor. Its list of clients also 
includes AT&T, Mountain Bell, TRW 
and Sytek. With annual revenues of 
about $7.6 million and 250 employees, 
Kelly Western has in the past handled 
turnkey cable and fiber optic systems, 
pre-wiring, alarm systems, mapping, 
temporary manpower, facilities man-
agement, system design and surveys. 
Not bad for a company that remains 
family owned. 

Principals Martin and Richard Block 
and Jack Kelly originally headed three 
separate businesses that handled in-
stallation, construction and engineer-

Kelly Western leaders include: standing, from left to right, Roger Hays, Jeff 
Reetz and Richard Block; sitting are Jack Kelly, left, and Martin Block. 

ing services. They merged to form 
Kelly Western in 1984. 
The company got interested in 

LANs about a year ago, when it began 
talks with the academy. Takeoff was in 
March 1985 when the company got a 
subcontract from Sytek to install a 
LAN for Mountain Bell. Jobs for an 
IBM facility and the University of Col-
orado, both in Boulder, Colo., followed. 
Recently, the company was awarded a 
contract for installation of three large 
LANs for TRW. 
Without question, the academy job 

"has been a springboard for us all over 
the country," says Kelly, executive 
vice president for the firm. "The acad-
emy job represents our very best work, 
and as a result, we're heavily into the 
military sector." Although the com-
pany is focusing on broadband instal-
lations, it has done baseband coaxial, 
twisted-pair and fiber optic jobs as 
well. And ultimately, the company 
wants to be a prime contractor in its 
own right, says Jeff Reetz, who han-
dles most of the communications side 
of the business. But the firm is wisely 
taking its time about doing so. "Blow 
it just once and you're in trouble," 
Reetz emphasizes. 
Well said. TRW is prime contractor 

for the Wright Patterson and four 
other jobs for the Air Force, and ac-
cording to company Director of Mar-
keting and Sales Bronson "Bob" 
Purdy, "we've gotten burned a couple 
of times" by subcontractors whose 
work just didn't measure up. 
Every company has a founding cul-

ture, a way of doing things or set of be-
liefs that form the core of its approach 
to business. EDS under Ross Perot 
was big on hiring ex-Marines. You 
didn't dare wear anything but white 
shirts, white socks, dark suits. You 
never wore loafers; you never even 
thought about it. 
At Kelly Western, an explicit part of 

the company culture is a deeply-rooted 
commitment to professionalism and 
quality work. It's reflected in the train-
ing employees get, the symmetrical 
bend radii and disciplined cable paths 
the company leaves behind when it fin-
ishes a job. At the academy, for exam-
ple, even evidence of construction ac-
tivity had to be hidden. The company 
literally had to pick everything up and 
put it away whenever the day's work 
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LAN 

Sometimes you need 
a full plate 

was finished. And those "days" often 
were nights: no work when cadets are 
in the dorms or classrooms. 
A word often used by company lead-

ers to describe the firm is "family." 
"People are the finite resource," Kelly 
says. "It's the people that make the 
company go." In return, there's a high 
level of trust and confidence in the 
company management. "Everybody 
gets to see the numbers," Richard 
Block says. 

"It isn't the bids you don't get that 
can bury you—it's the bids you do 
get," Reetz emphasizes. "It all goes 
back to the employees. You've got to 
be good to them if you want them to do 
good work for you." 
The company also believes in crawl-

ing before it walks. Although it wants 
to grow to be a prime contractor, Kelly 
Western also believes in controlled 
growth. "As we evolve, we'll be prime 
for small jobs at first," Kelly says. 
"Right now we need to keep the right 
company, need good relationships with 
the people who've got high technology 
expertise, and can't overstep our 
bounds. We're not anxious to prime 
before we're ready." 
And the firm knows where it wants 

to go. Total communication packages 
for "intelligent buildings" are the com-
pany's strategic direction, says Roger 
Hays, marketing director. That in-
cludes phone, alarm, telemetry and 
data services. Interestingly, the com-
pany sees a certain maturation on the 
buyer side of the business. "It's like 
the PC business," Hays points out. 
"At first, clients asked about the hard-
ware. Then they got more sophisti-
cated and asked about software. Now, 
finally, people are thinking about what 
their needs are and how PCs can help." 
To date, the company's business has 

been heavily, though not exclusively, 
in the Rocky Mountain region, al-
though it has done jobs nationwide as 
well, notably Baltimore, Los Angeles 
and Alameda County. 
The lesson here: if you want to be a 

player in the LAN business, as a sub-
or prime contractor, you've got to be 
sure of the quality of your work, your 
people, your project management ca-
pabilities. Word gets around pretty 
quick, and your reputation is your 
ticket to walk in the door. 

—Gary Kim 

W
hen does a good host serve 
caviar and beer? When that's 
what the client wants to eat. 

And like a good host, TRW Informa-
tion Networks Division has graciously 
conceded to its guests' wishes. For 10 
years or more, TRW has been install-
ing highly classified military and gov-
ernment networks for clients like the 
White House. And they were big: some 
jobs TRW has gotten were the result of 
proposals that cost a million dollars to 
prepare. And today, its slice of the ci-
vilian market is the large account local 
area network: Fortune 500s, for exam-
ple. Why then would the company an-
nounce a 40-PC network? 
"Because our research of the For-

tune 500 market indicates you need a 
full plate to compete effectively," says 
Bronson "Bob" Purdy, director of 
marketing and sales. "To many MIS 
directors, PCs are a real problem. And 
now those directors are facing whole 
clusters of departmental PCs that 
aren't necessarily integrated with the 
rest of the company's information sys-
tems," Purdy explains. But those PCs 
aren't going away. 
So while a LAN server that can han-

dle 40 PCs might not at first glance 
appear to be a strategic product, 
you've got to consider the possibilities. 
The PC server handles the 80 percent 
of communications that are specific to 
that particular work group or depart-
ment. But it also bridges to a broad-
band backbone LAN. Ethernet for the 
locals, access to the backbone for real 
serious file sharing; preservation of the 
PC investment companies already 
have made; but expansion potential for 
company-wide networks when that 
makes sense. That's the strategic vi-
sion the company has in mind with its 
new TRW PC Connection. 

Likewise, the company's new line of 
E-Modems and E-Modem Repeaters, 
designed to run Ethernet over broad-
band, are an answer for campus set-
tings where building networks need to 
be linked over a larger backbone LAN. 
The idea: "Have a suite of products 
that are embellishments around our 
core broadband LAN," Purdy says. 
The Information Networks Division 

already has gotten several major con-
tracts since its founding in January 
1985. Among them, a 27-building LAN 
for the Cleveland Clinic Foundation us-

ing 50 miles of cable and supporting 
3,000 drops. IND also has gotten a 
five-base contract for the U.S. Air 
Force valued at about $15 million over 
five years. Perhaps its biggest com-
pleted job to date was a 17,000 connec-
tion network covering a facility a mil-
lion square feet in size. 
The IND also competes with outside 

vendors for in-house TRW business. 
And while the company has experi-
enced some delays in its marketing 
plan and some glitches with network 
interfaces, it has stood behind its prod-
ucts and offered customers upgraded 
versions at no charge. "When the rub-
ber meets the road, we'll be there," 
Purdy promises. "We'll always meet 
our commitments." 
The IND product line is based on the 

Concept 2000 family of broadband and 
baseband LAN products, supporting 
gear from a variety of vendors. Syn-
chronous and asynchronous devices, 
IBM 3270 terminals, PCs and video 
applications are supported. 
At the heart of the system is the In-

telligent Connector Unit, or ICU, a 
two- or four-port modem supporting 
RS232C ports. RS422, RS423 or MIL-
STD-188/144 interfaces are available 
as options. 
For network management of small 

LANs, TRW uses a DEC PDP-11/23 
running UNIX, which can monitor up 
to 500 nodes. 
The company's baseband products 

include communications, gateway, 
host and network control servers sup-
porting Ethernet for lower level proto-
cols and TCP/IP or XNS at the upper 
levels. TRW's communications servers 
support async, bisync, bit-sync, X.25, 
TCP/IP and UNIX machines. In addi-
tion, the CS/l-SNA server performs 
protocol conversion to IBM SNA de-
vices, allowing ASCII terminals and 
PCs to emulate IBM 3278 terminals at 
any point on the LAN. Gateway serv-
ers support protocol conversion for 
XNS, X.25 or HDLC. 
And, take heart, even the big guys 

sometimes draw blank nods when the 
subject of broadband comes up. "I al-
most feel like an evangelist for broad-
band," Purdy says. Let's hope the full 
plate turns into a healthy slice of the 
market. Because if it does, lots of sup-
pliers reading this also will get to eat. 

—Gary Kim 
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Development of 
baseband decoder. 11 

i
. he E IA Television Receiver Com-
mittee has been developing an in-
terface standard for improving the 

compatibility of TV receivers and de-
coders operating on cable TV systems. 
This paper reviews pertinent specifica-
tions of the standard and efforts in-
volved in developing a compatible de-
coder. Specific problems encountered, 
such as the generation of AGC control 
signals (derived from received scram-
bled signals) with the required re-
sponse time, are described. Overall 
characteristics of the decoder and its 
performance during field tests are re-
viewed. 

Introduction 

Separate developments in the cable 
television and television receiver in-
dustries have resulted in equipment 
with several incompatibilities and du-
plicate functions, frustrating to the 
subscriber and cause for non-essential 
in-home equipment costs. This situa-
tion is apparent even with the intro-
duction of "cable ready" television re-
ceivers. Subscribers have been finding 
that after paying additional money to 
obtain a "cable ready" receiver they 
still cannot receive channels which 
have been scrambled. 
A committee formed under the EIA 

(Electronics Industries Association), 
called the Television Receiver Commit-
tee (R-4) Interface Working Group, has 
been working with cable operators and 
equipment suppliers to alleviate some 
of these incompatibilities. The result 
has been the development of the NTSC 
Television Receiver Baseband (Audio/ 
Video) Interface Standard IS-15 (refer-
ence 1). 
This paper illustrates some of the 

duplicate functions which are elimi-
nated by the use of equipment compat-
ible with the Interface Standard. It 
also describes some of the steps in-
volved and the problems encountered 
in developing a cable decoder compati-
ble with the IS-15 Standard. 
The utilization and assignment of 

carrier frequencies different than those 

. . .with ETA Interface 
Standard for cable 

receivers and decoders. 

assigned for standard broadcast televi-
sion transmission occurred early in the 
development of cable television. This 
provided several advantages, among 
them the use of frequency bands not 
available for transmission over the air. 
This in turn permitted transmission of 
up to 54 channels without having to 
use carrier frequencies above 408 
MHz, a definite advantage when con-
sidering the increased attenuation of 
coaxial cables at higher frequencies. 
However, until just the last few 

years, television receivers were unable 
to tune most of the cable channels 
available, and required a separate ca-
ble converter in order to receive the 
cable channels. Even today, most tele-
vision receivers on cable systems are 
tuned to one channel (3 or 4) and selec-
tion of the cable channels is performed 
with a set-top converter or converter/ 
decoder. 

Television receivers advertised as 

"cable ready" are now available which 
can tune the cable channels. But the 
use of scrambling techniques on some 
channels means that those channels 
remain unavailable to these receivers. 
Furthermore, the use of a converter/ 
decoder to view the programs on the 
scrambled channels relegates these re-
ceivers to fixed tuning on one channel 
and as a result most of this tuning ca-
pability ends up wasted (along with 
the TV remote control function). 
Figure 1 is a block diagram illustrat-

ing typical functions performed by a 
cable decoder and television receiver 
when interconnected for reception 
from a cable TV system. In the case of 
the decoder, the functions illustrated 
are for an Oak Sigma unit, as this was 
the unit later modified for compatibil-
ity with the E IA standard. The Sigma 
system's implementation of digital 
audio transmissions has been de-
scribed in a previous NCTA paper (ref-
erence 2). 
The functions of the decoder can be 

summarized as follows: 
a) A remote control unit (or local 

keyboard) is used to select the channel 
to be received from the cable by the 

Arthur E. Vigil, Staff Scientist, Oak 
Communications Inc. 

Reprinted with permission, 1986 
NCTA Technical Papers. 
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Cable Decoder and 
TV Receiver Functions 

(Redundant Functions shown in bold) 

Crgut 
ULECt 

.00E0 
MOM& 0.• 

•••,Flen 
Fe,te 

nuom CONTROL 
RECENER-DFC00•A 

CAKE DECO«. 

•,,010 
o um> LATOR 

PROtE SECO  

*0010 
MODULATOR 

  C.410,4 NCE 
POOCESSeG 

RUST COLO. 

Sufetr • 
DE,EC,ON 

56 Communications Engineering and Design September 1986 



Your next loader/backhoe. 

If it's not a Case, 

here's what you'll miss. 
Case loader/backhoes offer you a unique 

combination of features that deliver a proven 
edge in productivity and the greatest return on 
your investment. 

The Case diesel: reliable 

power on less fuel with lower 

maintenance cost. 
Our engineering 

expertise brings you 
an engine that 
works for you and 
your bottom 
line. Computer-
designed from 

4 the ground up to 
W' provide maximum 

- performance with 
fewer moving parts, the 
Case engine gives you 

high torque rise with lower fuel consumption and 
much longer service intervals than conventional 
diesels. It gives the Case 580E a hard-working 
edge and is available in all Case loader/backhoes. 

Componentized power train. 
Our engine, torque converter or transmission 

can be removed easily and individually to save 
you time and money. Case pioneered it. 

- 

And all service checks 
are easily accessible 

for simplified maintenance. 

Investment performance. 
The excellent 25-year reputation of Case 

loader/backhoes is something you can bank on 
when ifs time to trade or sell. No loader/backhoe 
holds its value as well as our 580. 

Reliable power Maximum serviceability. High 
resale value. Those are just three of the reasons 
you can't afford to pass up a Case. 
See your Case dealer today, and give yourself 

the competitive edge that comes only with a Case. 

J I Case 
A Tenneco Company 

700 State Street Racine, WI 53404 U.S.A. 

Building On Quality' 

ERIZE. 
Reader Service Number 26 



INTERFACE STANDARD 

An audio demodulator 
recovers the baseband 

audio signal from the audio 
carrier. 

tuner on the decoder. 
b) The output of the tuner passes 

through the IF amplifier section where 
filters are used to separate the audio 
(in unscrambled mode) and video car-
riers. 

c) An audio demodulator recovers 
the baseband audio signal from the 
audio carrier (in the unscrambled 
mode). 

d) The video demodulator recovers 
the baseband video signal from the 

Find RF leaks fast 
with a VitekTracer! 

Two models, the TR-1 and TR-2, 
offer a choice of signal detection 
sensitivity, power options, and unit 
size. No transmitters are needed, 
which allows you to utilize existing 
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The TR-1 is calibrated to the FCC 
specification of 20 uV/meter. 

Each model features a crystal 
• controlled local oscillator with front 
panel frequency adjustment, meter 
display and tone to signal detected 
leakage. 
To get complete information on 

the Vitek TR-1 and TR-2 Tracers, 
call or write today. 

AUGAT VITEK 
Quality and innovation 

LRC/Vitek Electronics, Inc. 
901 South Avenue 
Box 111, liorseheads.NY 14845 
(607) 796-2611 
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video carrier. In the scrambled mode, 
digital signals carrying the audio infor-
mation are also recovered by this de-
modulator. 

el If the baseband video signal is 
scrambled a video unscrambler section 
provides unscrambling. This section is 
transparent to nonscrambled signals. 

f) In the scrambled mode the base-
band audio signals are recovered by 
the digital audio decrypter and DIA 
(digital to analog) converter from the 
encrypted digital signals carrying the 
audio. 

g) An RF modulator section gener-
ates modulated carriers on one channel 
for transmission of the recovered video 
and audio signals to an external re-
ceiver. 
The functions of the television re-

ceiver are summarized as follows: 
a) The remote control unit or front 

panel controls are used to select the 
channel to be received from the cable 
decoder. Note: In most installations, 
once this selection is performed, the 
receiver remains on that channel indef-
initely. 

b) The output of the tuner passes 
through the IF amplifier section where 
filters are used to separate the audio 
and video carriers. 

c) An audio demodulator recovers 
the baseband audio signals from the 
audio carrier. These signals are then 
amplified by a power amplifier and 
used to drive a loudspeaker. 

d) A video demodulator recovers the 
baseband video signal from the video 
carrier. 

el Sync processing circuits separate 
the horizontal and vertical sync from 
the composite video signals. The sync 
signals are used to drive a high voltage 
power supply and deflection system 
which ultimately cause the display of 
an illuminated raster on the picture 
tube. 

f) Luminance and chrominance pro-
cessing circuits provide three video 
signals (one for each primary color) for 
driving the picture tube thereby dis-
playing a composite color (or black and 
white) picture. 
Figure 1 and the description of re-

ceiver and decoder functions above, 
clearly illustrate that the remote con-
trol unit, associated infra-red receiver, 
tuner, IF amplifier, audio and video 
demodulator functions are repeated in 

58 Communications Engineering and Design September 1985 



z13 RE FOR LE$$ 
(When WE say PROFIT BUILDER - WE mean YOUR PROFIT!) 

• Hinged lid 

CABLE POWER CL 737 V I 
• ENGINEERING EACELLENCE 
• FIELD PROVEN RELIABILITY 
• REALISTIC PRICE 

• Easy access battery 
location 

• Spill-guard battery trays 
(available) 

• Insulated shelf for  
battery protection 

e Modular construction 

• Lightning arrestor 

• Bottom indicator lights 
and entries 

15 OPTIONS including 
• Remote Status Monitor 
• Automatic Performance 
Monitor 

• Vandal and corrosion 
resistant galvanized steel 
pedestal enclosure 

111 

STANDBY POWER SUPPLY 
Model CL 737XL 

()LISTED. 
Factory and 
Customer Service: 
14860 N.E. 95th 
Redmond, WA 98052 
(206) 882-2304 

Service: 
Redmond, WA 

(206) 882-2304 
Deerfield Beach, FL 

(305) 429-0870 
Ontario, CANADA 

(416) 629-1111 

Reader Service Number 28 

e.-
A Triple Crown Corporation 



INTERFACE STANDARD 

The desirability of avoiding 
repetition of RF and 

baseband processing is well 
established. 

each unit. These functions impose pen-
alties in complexity, cost and function-
ality. 

In addition, the desirability of avoid-
ing repetition of RF and baseband pro-
cessing, especially demodulation and 

remodulation, is well established. 
These processes can introduce distor-
tions into the original signals so that 
the quality of the displayed picture 
and audio signals may degrade from 
repeated processing. It should be 
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noted that decoder manufacturers, 
being aware of this problem, use con-
siderable care and optimize equipment 
design to assure that the degradation 
will be minimum and usually impercep-
tible compared to direct viewing and 
listening with just a receiver. 

TV monitor approach 

Figure 2 illustrates one approach 
towards reducing the redundant func-
tions previously described for the de-
coder and receiver. The approach uti-
lizes a decoder wherein the RF modula-
tor has been replaced by baseband 
audio and video driver amplifiers. 
These amplifiers deliver baseband sig-
nals directly to a television monitor in-
stead of a receiver. 
There are several technical reasons 

favoring this approach. The interface 
between the decoder and monitor is 
very straightforward. Furthermore, a 
television monitor can display a better 
picture than an equivalent quality re-
ceiver, again because of reduced signal 
processing. This improved display ca-
pability is often exploited in monitors 
used for computer graphic displays. A 
monitor can also improve the playback 
from a video tape recoder or other 
video source which features baseband 
video output. 
However, this approach was not seri-

ously considered by the E IA commit-
tee since most cable television subscri-
bers already own receivers, not televi-
sion monitors. 
Figure 3 illustrates the basics of the 

approach adopted by the E IA commit-
tee in order to achieve improved com-
patibility between the decoder and re-
ceiver. As shown, this approach main-
tains most of the receiver functions 
while reducing the decoder functions. 
However, it requires modification of 
both the decoder and receiver to in-
clude internal interface circuits. These 
circuits normalize the baseband audio 
and video signals as well as generate 
control signals which are exchanged 
between the receiver and decoder. 

In operation, channel selection is 
performed by the tuner in the receiver. 
Baseband video signals from the video 
demodulator pass through the receiver 
interface circuits and are sent to the 
decoder. These signals may be scram-
bled or unscrambled. 
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The decoder receives the 
video signals through its 

interface circuits and sends 
them to the video 
unscrambler. 

The decoder receives the video sig-
nals through its interface circuits and 
sends them to the video unscrambler. 
The video output from the video un-
scrambler is then sent back to the re-
ceiver through a similar path. Non-

scrambled video signals pass through 
the decoder without modification 
(transparently). Thus video signals 
transmitted to the receiver are in stan-
dard NTSC format for both clear or 
scrambled signals (from authorized 

When they put you in charge of opera-
tions for a cable system of 185,000 subscri-
bers, you're faced with a lot of tough 
decisions. 

Frank DeJoy, Vice President of Operations 
of Suburban Cable in East Orange, New 
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explains, "and technically, it is far superior 
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us to develop an electronic second set rela-
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converter to function." 
Oak solved a dilemma for Frank DeJoy 

and Suburban Cable. And in the process, 
developed a technology that is now a stan-
dard part of Oak's Sigma converter-decoder. 

If you'd like more information concerning 
Sigma, call your nearest Oak representative 
or contact us directly at (619) 451-1500. 
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And speaking from a Frank point of view, 
we'll also save you a year and a half of your 
time. 
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channels). 
The decoder generates control sig-

nals which the receiver uses for deter-
mining selections to be made for 
scrambled or unscrambled modes of 
operation. In the nonscrambled mode, 
internal receiver AGC control is se-
lected along with audio from the re-
ceiver's internal demodulator. In the 
scrambled mode, receiver gain is con-
trolled by the output of a video level 
measuring circuit in the decoder and, 
for Oak Sigma descrambling, audio is 
selected from the D/A converter in the 
decoder. 

Summary of [IA standard 

The following list summarizes some 
of the items which have been specified 
by the NTSC Television Receiver Bas-
eband (Audio/Video) Interface Stan-
dard (IS-15) developed by the EIA 
Television Receiver Committee (R-4). 

a) Specifies a 20 pin (plus shield) 
connector of a type used widely in Eu-
rope for interconnections with RGB 
operation, called a Cenelec connector. 
The connector is to be installed on the 
rear of the receivers and decoders (op-
tional) designed for this standard. 

b) Defines the functions of 18 of the 
pins and associated conductors of an 
interconnecting cable expected to be 
less than 2 meters in length. 

c) Standard allows for four possible 
interfaces to the receiver from a de-
coder or other audio/video device. Four 
interfaces are: monaural, stereo, mon-
aural + RGB, and stereo + RGB. 

d) The main baseband video connec-
tions between a decoder and receiver 
are: 
Pin 19, video signals from receiver to 
decoder. 
Pin 20, video signals from decoder to 
receiver. These signals are non-
scrambled when pin 19 receives 
scrambled signals from selected (au-
thorized) channels. 
Pin 18, video or control signals from 
decoder to receiver; same signal as 
pin 19 during acquisition mode, a 
DRS (Decoder Restored Sync) for 
AGC control when operating with a 
scrambled channel and a high level 
when receiving a clear signal on pin 
19. 
e) Audio connections between a de-

coder and receiver include: 
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The committee's 
apprehension over AGC 
performance was justified 
during the first field tests. 

Pin 2, left channel audio signals 
from decoder to receiver. 

Pin 6, right channel audio signals 
from decoder to receiver. 
Note: In monaural recep-
tion both pins carry same 
signal. 

f) Control signals between a decoder 
and receiver (other than pin 18) in-
clude: 

Pin 1, signal from decoder to re-
ceiver to select receiver in-
ternal (receiver) or external 
(decoder) audio source. 

Pin 3, signal from decoder to re-
ceiver used with signal on 
pin 18 for selecting slow, 
fast or normal receiver time 
constant. 

Pin 14, signal from receiver to de-
coder indicating a channel 
change or power interrup-
tion. 

Television receiver manufacturers 
vary in their philosophy and methods 
of achieving AGC. Some use very 
short time constants in attempting to 
overcome effects of rapid carrier level 
changes such as airplane flutter. Oth-
ers use various longer time constants. 
For level detectors, peak, gated and 
other types are employed. Expertise in 
the design of AGC circuits is appar-
ently scarce; it has been stated (refer-
ence 3) that it is limited to "probably 
less than 20 experts in the entire 
world." 

AGC problems 

Knowing some of the above varia-
tions, the E IA committee anticipated 
that one of the most severe problems 
faced in developing the interface 
standard would be defining the AGC 
functions with the receiver intercon-
nected to a decoder, especially in the 
scrambled mode. The overall AGC 
functions must be shared between the 
decoder and receiver. Furthermore, the 
receiver has to provide some degree of 
AGC control during the acquisition 
phase in order to deliver usable video 
signals to the decoder. Achieving this 
degree of AGC control when dealing 
with scrambled signals with sup-
pressed or non-existent sync was a ma-
jor concern of receiver manufacturers. 
The committee's apprehension over 

AGC performance was justified during 

the first field tests, conducted in Janu-
ary 1985. At those field tests almost 
every decoder and receiver intercon-
nected for the first time, exhibited var-
ious types of AGC instability. A com-
mon symptom was a mode where ac-

  PRODUCT 

quisition by the decoder was followed 
by a change in receiver gain, which in 
turn affected the video to the decoder 
sufficiently to cause loss of acquisi-
tion, followed by re-acquisition, etc. 
The visual result was a televised dis-
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The unscrambler circuits in 
the decoder provide an 

unscrambled video output 
which is then sent back to 

the receiver. 
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play flashing wildly between a blank 
screen and a picture. 
Figure 4 illustrates the main func-

tional elements of a typical television 
receiver AGC control loop. The main 
function of the overall circuit is the 
maintenance of a constant video out-
put level while receiving RF carrier lev-
els varying from one channel to the 
next and possibly varying with respect 
to time, especially during over-the-air 
reception. 
Video processing involves obtaining 

a measure of a fixed, repetitive portion 
of the video level, often the sync pulse, 
through peak detection, gated sam-
pling or other technique. The processor 
output is filtered by passage through a 
low-pass filter, then compared with 
some fixed reference in order to gener-
ate an error control signal. This error 
signal is then used to control the gain 
of the IF amplifier and sometimes the 
tuner of the receiver. 
Figure 5 is a simplified block dia-

gram showing the combined receiver 
and decoder functions involved in con-

trol of AGC, with equipment modified 
for the baseband interface standard. 
As shown on the diagram, baseband 

video signals from the receiver's detec-
tor are sent to the decoder through 
buffer stages in the respective inter-
face circuits. The unscrambler circuits 
in the decoder provide an unscrambled 
video output which is then sent back to 
the receiver. 
The unscrambling circuits also gen-

erate a gating pulse which drives a 
sample and hold stage. Sampling takes 
place at the time a recurring reference 
is received with the scrambling video 
signals, so that the voltage generated 
is representative of the video ampli-
tude. This voltage is scaled, compared 
with an internal reference and the re-
sulting output is gated on and out to 
the receiver as a DRS (decoder re-
stored sync) signal. 
At the receiver the DRS signal is 

typically processed by the interface 
circuits, passed through a low-pass fil-
ter and the result, a slow varying DC 
voltage, is then used to control the 

gain of the receiver. 
After acquisition the loop settles at 

a level where the output of the decod-
er's sample and hold circuit equals the 
reference on the following comparison 
stage. With everything operating cor-
rectly, this should correspond to an op-
timum video level to the encoder and 
DRS level to the receiver. 
To achieve stability for the com-

bined receiver and decoder the cumula-
tive effects on the phase margin of the 
AGC system from the combined trans-
fer functions of both must be carefully 
controlled. The specification provides 
for selectable receiver time constants. 
Through judicious selection, minimum 
interaction can thus be obtained be-
tween the time constants of the re-
ceiver and decoder. For scrambled sig-
nals this selection of time constants is 
determined by decoder generated con-
trol signals. 

Note: Time constants were de-
fined in part as the time re-
quired to reach 90 percent 
of steady state following a 
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step change in the input sig-
nal level. 

Before the field tests described 
above, the specifications provided se-
lection between a slow time constant of 
20 milliseconds or greater and a "nor-
mal" time constant for the receiver. 
The slow mode was to be selected by 
the decoder only while decoding (dur-
ing the acquisitions mode). 
For the decoder a time constant of 5 

milliseconds maximum was specified 
initially. With a sampling circuit of the 
type shown on figure 5, a time con-
stant of about 0.2 milliseconds was ob-
tained. 
A problem encountered which con-

tributed to some of the instabilities 
during the January field tests was that 
the "normal" time constant differed 
for each receiver and was in some in-
stants interactive with the time con-
stant of the decoders. 
To overcome this problem the com-

mittee later agreed to specify both a 
SLOW and FAST time constants for 
the receiver, still selectable by a con-
trol line from the decoder. These were: 
SLOW: 20 milliseconds or greater 

FAST: 1 millisecond or less for a 
carrier increase of 6 dB 
2 milliseconds or less for a 
carrier decrease of 6 dB 

Field tests conducted in June dem-
onstrated a marked improvement in 
the AGC operation for interfaced re-
ceivers and decoders indicating a bene-
fit from specifying the time constants 
as shown. 
The latest specifications have incor-

porated the above SLOW and FAST 
time constants. In addition, a "nor-
mal" time constant has been made 
available for selection at the receiver if 
the decoder indicates (through signal 
lines) that a nonscrambled channel has 
been selected at the receiver. 
For the decoder, the time constant 

specification now calls for a response 
time of 1.0 millisecond or less, which 
the decoder can readily achieve. 

Video level variations 

Variations encountered in the abso-
lute level of the video signals delivered 
to the decoder by different receivers 
was a severe problem for the original 
Oak decoders. These variations were 
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The net effect was a 
variation in the contrast of 

the receiver displays. 

Typical AGO Control Loop 
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verified during the June tests. Using 
five step linearity test video signals, 
the DC level delivered for each step 
was different from each receiver. How-
ever, the receivers were well within the 
specifications as written at the time. 

In the committee meetings during 
the development of the specifications, 
reference was often made to an ideal 
receiver with a video output as shown 
in figure 6 (a). Specifically, the ideal 
voltage output for 0 carrier level was 
2.143 volts, for 100 IRE (correspond-
ing to 12.5 percent modulation) it was 
2.000 volts and for sync tip (100 per-
cent modulation) the output was 1.000 
volt. However, the specifications as 
published in May 1985, allowed video 
amplitude of 1.0 +1— 0.25 peak to 
peak and the DC level for sync tip of 
1.0 +1— 0.25 volts. 
A brief analysis of the operation of 

the original decoder as illustrated in 
figure 5 identifies the reason for its 
sensitivity to absolute levels. The sam-
pler circuit was designed with the ex-
pectation of a specific DC level during 
the arrival of the recurring reference 
signal present in the scrambled mode. 
In standard Sigma decoders, this is as-
sured by a factory adjustment in a cir-
cuit following the video demodulator, 
which normalizes the output of the in-
ternal receiver in every decoder. 
With the receivers used at the field 

tests any variations in the receiver ref-
erence level was translated into an er-
ror in the DRS signal. This in turn 
caused an incorrect receiver gain set-
ting. The net effect was observable as a 
variation in the contrast of the receiver 
displays, especially when changing be-
tween clear and scrambled channels. 

In discussions of recommendations, 
after the field tests of June 1985, the 
receiver manufacturers generally 
agreed that the installation and set-
ting of a video normalizing adjustment 
(as used in Sigma decoders) was too 
severe a requirement for mass pro-
duced receivers. However, the commit-
tee agreed to improve the specifica-
tions on receiver video output. As pub-
lished in the latest specifications they 
are as follows: 
Blanking to 
Peak White 0.71 +1— 0.1 Volt P-P 

Sync 
to Blanking 0.29 + / — 0.06 Volt P-P 

DC Level 

Reader Service Number 33 
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at 100 IRE 2.00 +1— 0.1 Volts 
These changes now limit the varia-

tions to those shown on figures 6 (b) 
and (c). But, noting the variations of 
DC levels which are possible for the 80 
IRE steps (near the reference level 
used in a Sigma scrambled signal) a 
variation of + / — 15 IRE units relative 
to the optimum level can still occur. 
On the basis of the above specifica-

tions, previous experience with the 
Oak Orion satellite scrambling system 
and also recommendations made by 
committee members, a decision was 
made to incorporate two reference lev-
els into the overall scrambling system, 
for the EIA baseband equipment. 
With two reference levels a measure-

ment of the difference between the two 
levels provides a good measure of the 
amplitude of received video signals. 
And more importantly, with a properly 
designed differential circuit, the mea-
surement can be obtained while largely 
ignoring the absolute DC levels com-
mon to both of the received references. 
The encoders used with the system 

were modified to provide a second ref-
erence level (0 IRE) for a few lines dur-
ing each vertical blanking interval of 
the scrambled video signal. The nor-
mal reference level, presently 75 IRE, 
which is transmitted once every line, 
was left unchanged. 

Decoder Modification 

Initial laboratory tests with a de-
coder modified to receive and process 
two reference levels demonstrated 
very good performance, with one ex-
ception. The response to step changes 
in the video input was slowed down 
due to the fact that sampling of the 
video signal for the new reference was 
restricted to only one sampler per field 
(i.e. 16.6 milliseconds). Initial consider-
ations towards sending both refer-
ences once per line had to be rejected 
since this would have required a major 
system re-design. 
Consultation with one of our col-

leagues (reference acknowledgement) 
resulted in the design of a unique cir-
cuit capable of achieving the fast de-
coder response required in spite of the 
slow sampling of one of the references. 
The basic circuit configuration is 
shown on figure 7 along with a dia-
gram of a portion of the scrambled sig-

"We carry proven 
products." 

George Ferguson, Vice President — Sales 

"Because we build, rebuild, and upgrade 
cable systems, we have plenty of everything you 
need — in stock. Being a full service 
construction firm gives us the technical expertise 
to help you evaluate equipment. 

"Call me about any of our services." 

Construction • Equipment Supply • Drafting 
Engineering • Repair 

ACable Services Company Inc. 

2113 Marydale Avenue, Williamsport, PA 17701 
TOLL FREE: 800-233-8452 (In PA:) 800-332-8545 
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One reference signal is 
transmitted during the back 
porch interval also used for 
sending the color burst. 

FIGURE 

Typical AGC Functions 
Initial Baseband Decoder and Receiver 
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nal applied to its input. A summary of 
its operation is as follows: 
One reference signal is transmitted 

during the back porch interval also 
used for sending the color burst. This 
occurs on every line thus allowing a 
fast response time. The second refer-
ence is only transmitted as a video sig-
nal for a few lines during the vertical 
blanking interval. 
Switch Si closes during the arrival 

of the second reference signal and this 
level is stored in Ci. Switch S2 closes 
for the same lines but during the ar-
rival of the first reference signal, which 
occurs on the back porch of every line 
and this level is stored in C2. Switch 
S3 also closes during the arrival of the 
first reference but on every line and 
this level is stored in C3. 

Operational amplifiers U1 and U2 
are used to compute a constant based 
on the difference between the levels 
stored in C 1 and C2. The output of U2 
is thus a constant which may change 

WITHOUT A LINE-
WARD CABLE 
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drops in-service for 
more than 13 years 

• Not just low 
maintenance and 
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• No Restoration 
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Available 

And, Our 
Machines Can 
Literally Turn On 
A Dime! 
The Unique, patented 
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center of the machine. 
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Call For A Free On-Site 
Demonstration Or, Write 
For Our Color Brochure 

Don't Settle For 
Less! 

Line-Ward Corp. 
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from one receiver to the next but will 
not change even with video level 
changes or after selections of different 
channels. 

Amplifier U3 is used to compute the 
sync tip level, based on the nearly 
static input level from U2 and the fast 
changing input from C3. The result is a 
sync tip level signal which also re-
sponds rapidly, well within the 1.0 mil-
lisecond maximum specified for the 
decoder. 
As shown in figure 7, the actual re-

stored sync output is generated by 
sending out the sync tip level through 
a switch (actuated during sync time) 
and an output buffer stage. The rest of 
the time when the switch is open, 0 
IRE level is sent out. This composite 
output is the DRS (decoder restored 
sync) used by the receiver for AGC 
control, as described earlier. 

Figure 8 is a block diagram illustrat-
ing the overall functions provided 
within the decoder in order to achieve 
the baseband interface requirements. 
A brief description of these functions 
is as follows: 
Video input signals from the receiver 

are received through input buffer am-
plifier A. For unscrambled signals 
these pass through switch S4 and the 
output driver B and back to the re-
ceiver in a transparent mode. 

After receiving a channel change sig-
nal from the receiver a one-shot multi-
vibrator is actuated for a few seconds. 
During this time transistor Q1 is 
turned off which allows the sending of 
video signals from S4 through output 
driver C, providing transparency for 
the input video out of the restored 
sync port (18). If the received video is 
unscrambled the one-shot will time 
out, driving Q1 to interrupt the video, 
while sending a high level out through 
output driver C indicating a clear chan-
nel to the receiver. 
When a scrambled channel is re-

ceived and acquired, the unscrambling 
circuits will: 

a) Open switch S4 interrupting the 
incoming video signals path to the out-
put. 

b) Close switch S5 allowing the un-
scrambled video signals to pass 
through output driver B and on out to 
the receiver. 

c) Reset the one-shot multivibrator. 
d) Close switches S6 and S7 to send 

"Addressability 
and billing on the 
same computer." 

Barry Siegfried, Account Executive 

"We can provide a single piece of software to 
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billing. 
"One computer instead of two: that's the kind 
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per view, data services, security, remote 
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converters Whatever your concern, call us 
That's what we're here for" 
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The worst thing observed, 
with some receivers, was a 
barely perceptible flicker in 

the picture displayed. 

Video Tolerance Range 
Latest Specifications 
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HIGH LIMIT SIGNAL 

VIDEO = 0 81V P-P 

SYNC = 0 35V P-P 
100 IRE = +1 90V 
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BEN HUGHES 
COMMUNICATION PRODUCTS CO. 

207 MIDDLESEX AVENUE, P.O. BOX 373, 
CHESTER, CT 06412 (203) 526-2291 
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the restored sync signal to output 
driver C and on out to the receiver. 
The operation of SI-S3 and U1-U3 

has been described in the previous sec-
tion. The rest of the functions are self 
evident. 

Final performance 

The decoder, upgraded to the config-
uration described in the last two sec-
tions was used during the field tests 
conducted in November 1985. 

Overall the performance was quite 
satisfactory. The previously experi-
enced sensitivity to variations in dif-
ferent receiver's outputs was no longer 
a problem. The worst thing observed, 
with some receivers, was a barely per-
ceptible flicker in the picture dis-
played. This was considered a proto-
type phenomena to be resolved in pro-
ducing equipment for operating with 
this interface. 
The first public demonstration was 

the operation with a modified Sony re-
ceiver, during the Western Cable 
Show, in Anaheim, Calif., Dec. 4-6, 
1985. 

Summary and conclusions 

The specifications of the EIA devel-
oped interface standard relative to de-
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coder design and a review of the devel-
opment of a compatible decoder have 
been presented. 
The specification has other applica-

tions not covered by this paper. 
The process of developing a stan-

dard of this type through a committee 
effort is sometimes a tedious experi-
ence. There were the expected conflict-
ing interests among the participants. 
But necessities often imposed by the 
marketplace do provide a positive 
drive towards achieving the benefits of 
standardization. 
The final standard developed has 

many good attributes and with further 
communication among future users, it 
should be effective and acceptable. Ac-
tions and conditions necessary for suc-
cessful adoption of the interim stan-
dard have been discussed elsewhere 
(reference 4). Because of this and the 
pleasant relationship established with 
other participants, the overall partici-
pation was a rewarding experience. 

Note: Any opinions stated in this 
paper are those of the au-
thor and are not intended to 
represent those of other par-
ticipants or of the E I A. 

See figures page 74. 
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The final standard 
developed has many good 
attitudes and with further 

communication, it should be 
effective. 
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in the news 

FCC strikes; so 
does Jerrold 
Trick or treat. Although the final 

rules won't take effect until October of 
this year or so, the Federal Communi-
cations Commission has given CATV 
operators new A/B switch rules. To 
wit: all systems, regardless of size, are 
required to install A/B switches for all 
new subscribers at no additional cost. 
Existing subs must be offered the op-
tion of getting one. If the sub installs 
the switch, there's no labor charge. If 
the op puts it in, a fee can be levied. 
Repeat: all new subs must get the 
switches; and existing subs must be of-
fered the switch each year for the next 
five years. 
There's more. Operators may not 

recommend that their subs dismantle 
their off-air antennas, and must pro-
vide consumer education materials on 
how the switches work and what off-
airs are not carried on the system. This 
has to be done at least once a year for 
the next five years. 
The new requirement is part of in-

terim must-carry rules the commission 
has adopted. 
And it's official. The rumored ac-

quisition of M/A-COM's Cable Home 
Group by General Instrument has 
taken place. Jerrold's parent will pay 
$220 million for M/A-COM's cable 
business, VideoCipher, home TVRO 
and converter lines. Frank Drendel, 
executive vice president and vice chair-
man of the board of M/A-COM, will be 
joining Jerrold as part of the deal. 

Departures 

Hewlett-Packard, responding to seri-
ous competitive pressure from Japa-
nese vendors, is about to release a port-

able, lower-cost spectrum analyzer con-
taining most of the processing and 
measurement power of the expensive 
HP 8568B, but at a fraction of the 
cost. The move is a real departure for 
the company, which has for years em-
phasized higher-end• equipment. The 
HP 8590A weighs a bit under 30 
pounds and is designed for R&D lab 
benches and on-site measurements. 
The self-calibrating general purpose 
analyzer can do CATV proof of perfor-
mance tests, for example. It'll proba-
bly be priced at $10,000 or so, (707) 
794-2528. 
There's a significant departure at 

Oak Communications as well. Graham 
Stubbs, vice president, engineering, 
will be leaving the company Oct. 1. He 
wants to stay in the CATV industry, 
and is open to both the operating and 
supplier side of the business. Graham 
will keep his spot on CED's board of 
consulting engineers, to be sure. We 
wish him much luck with his job hunt. 
Anybody out there got ideas for him? 
He can be contacted at (619) 451-1500. 

Company moves 

Scientific-Atlanta has set up a ser-
vice division to handle installation and 
service of communications products 
for non-technical customers, initially 
for S-A products, ultimately for other 
vendors' gear as well. 
New in the test equipment area is 

Cable Communications Scientific, (317) 
326-2601, headed up by John Shaw, 
formerly of Wavetek and Regency. 
Com-Tek Inc. will handle the compa-
ny's western business; R. Alan Com-
munications the Great Lakes region 
and O.W. Lindberg for the Southeast. 
W. Emery is distributor for the North 
Central United States; Winfield Scott 
Associates will handle the South Cen-
tral region and R.F. Technology will 
represent the East. 
Merit Communications Supply will 

be distributing the Power Guard line of 
power supplies nationwide. Mean-
while, Beta Tech Engineering of Phoe-
nix has finalized its purchase of the 
CATV division of Merrill Cable Equip-
ment, also of Phoenix, (602) 266-9389. 
Comsearch's System Engineering 

Division, which does microwave route 
design, path surveys and site acquisi-
tion, is moving to 11720 Sunrise Valley 

Drive, Reston, Va. 22091, (703) 620-
6300. 

New in LANs 

It's escaped nobody's notice that 
GM has been slowing down on its 
MAP project ordering. This year, in 
fact, the cell controller market might 
be off as much as 40 percent. It's also 
no secret that full MAP implementa-
tions are expensive, or that buyers are 
somewhat confused about what MAP 
means. So what do you do when busi-
ness slows down? Allen-Bradley may 
have an answer. Instead of pushing 
fully networked automation solutions, 
it is packaging a stand-alone cell con-
troller. The idea: get the customer in-
volved in automation on a cheaper, 
smaller scale now. Worry about bigger 
applications and more networking 
later. 
"For $25,000, a customer can get 

experience with automation without 
making a full investment in computer-
aided manufacturing," says the com-
pany's Ralph Waite. It's a cheaper, 
easier way to go to broadband without 
waiting for MAP. "This way, you fo-
cus on cell control first, then get fac-
tory floor control later," Waite says. 
The Vista Base Cell 1 offers indepen-
dent cell control, the Base Cell 2 adds 
ability to interface with a Vista 2000 
LAN (216) 449-6700. 

Also, Ungermann-Bass broadband 
products will be used to support Hew-
lett-Packard 1000 and 3000 computer 
systems, the two companies have an-
nounced (408) 496-0111. 
Codenoll Technology Corp. and Sy-

tek, meanwhile, have teamed to jointly 
develop fiber optic products, the first 
being an IBM PC network fiber optic 
adapter card, which converts IBM PC 
broadband or IBM token ring twisted 
pair nets to a 10 Mbps fiber optic 
LAN. Codenoll also has developed a fi-
ber optic version of the 3Com Ethernet 
PC connection card. (914) 965-6300. 

Sytek, for its part, has introduced a 
Model 2555 translator switch, which 
automatically switches to a backup 
translator. Fault detection and switch-
ing occur in about 100 milliseconds 
(415) 966-7300. The company also an-
nounced that Joseph Seidler is new 
vice president of product marketing, 
with a mission to develop a more com-
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IN THE NEWS 

LanTel was the first 
broadband manufacturer to 
market voice products for 
telephones with RJ 11 

connectors. 

plete line of network products. LanTel Corp. also has introduced a count (404) 446-6000. 
Also new: Artel Communications new line of five products for broadband Motorola Semiconductor has re-

Corp. has unveiled Fiber Way, a digital networks using 192.25 MHz as the leased another MAP-in-silicon -prod-
broadband LAN that supports Ether- translation frequency. The new Series uct: the MC68184 Broadband Inter-
net, RS232, IBM Token Ring and 900 products include a central retrans- face Controller. It's a 10 Mbps modem 
other networks of wire and cable. The mission unit, and asynchronous mo- for MAP networks. The dual-in-line 
net runs at 200 Mbps. dem, a synchronous/asynchronous package will be available for sampling 
Pure Data Ltd. has released an Arc- modem and two voice modems. Basi- in September, at $40 for quantities of 

net token passing network for IBM cally, the 900 series products duplicate 100 (512) 440-2140. 
PCs and compatibles, running on fiber the basic function of comparable 500 Communications Machinery Corp., a 
optics (416) 475-3370. series modems, which operate with a supplier of LAN and WAN systems 
And as promised last March, Bridge 156.25 MHz offset. They operate on and products, announces three ap-

Communications has released a four- mid- and high-split systems, and can pointments. Arnold Friedman is new 
member family of broadband products, 
including two server units that allow 

operate adjacent to MAP channels on 
the same cable. 

vice president, sales and marketing; 
Tony Ulterino is Northwest district 

hosts, terminals and other devices to LanTel was the first broadband manager; Gary Berkowitz is South-
communicate over broadband nets us- manufacturer to market voice prod- west district manager. 
ing TCP/IP protocols (Dept. of Defense). ucts for standard, single-line tele- At Amerilink Corp., a major reorga-
Also new: a bridge allowing Ethernet phones with RJ11 connectors. The nization has occurred. Robert Powel-
products access to broadband nets; a company's voice modems can operate son and Len Gibson, company found-
headend remodulator and a broadband point-to-point or link a phone line to a ers will step into advisory and long-
modem. Joining the company as direc- PBX. Prices for the modems range term planning posts. Larry Linhart is 
tor of broadband systems is Jeffrey from $780 to $880. The translator is now president and CEO. Joseph Gov-
Blowers. And note: the company's cus- priced at $1,490 and delivery on all ern is now vice president, administra-
tomer base doubled between June 1985 items is 30 to 90 days ARO. Educa- tion and controller. 
and July 1986, (415) 969-4400. tional institutions get a 10 percent dis- —Gary Kim 
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Precast concrete headend and earth 
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ANALYZER 

Bradley's, Inc., Box 41, Wharton, W. VA 
25208, (304)247-6231. 

* * * * * * * * * 
* FOR SALE * 

SPECIAL LOW LOW RATES 
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* CONVERTERS M-35 20,011 15.00 * 
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* 
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..er 54 High Gain dist. 339r00 270.00 
Taps • 300 MHZ FFT, EFT RMS sue $2.50 

"VOLUME DISCOUNTS AVAILABLE" * All equipment Is In workable condition. 
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AMERICAN OIBLESYSTEMS OF FLORIDA * OM 141 N.W. 16th ST. 
_A_ ,tes Pompano Beach, FL 33081 
.7,4' (305) 946-0099 

Contact: Kurt Kerrigan * 

* * * * * * * * * * 

Special * 
Low Prices 

360:0 315.00 * 
310:00 270.00 

FOR SALE 
FROM SYSTEM REBUILD 

Jerrold SLE-2P Line Extenders, Com-
plete $30.00 each, Jerrold SLE-20 Line Ex-
tenders Complete $25.00, Jerrold 260 MHz 
Trunk Station and 220 MHz Truck Station, 
Negotiable, Magnavox 300 MHz and 330 
Wiz Trunk Station, Negotiable. 

We also buy overstock and ref urbisha-
ble used CATV equipment. Please contact: 
Andy Marshall, (416) 476-2003, Diversified 
Communications. 

AERIAL BUCKET TRUCKS 
Large selectIon geared lut CAT \J 

STANDARD TRUCK & 
EQUIPMENT CO. 
1155 Hill St. S.E 

Atlanta. GA 30315 
Phone: 1.800-241-9357 •UCKST TRUCKS 
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CLASSIFIEDS 

EQUIPMENT FOR SALE 

FOR SALE 
HRC 32 channel headend racked PHA-
SECOM modulators, MAACOM SAT re-
ceivers, JERROLD stanpack address-
able scramblers, and much more. Con-
tact Steve Schneider, CVTV, P.O. Box 
368, Palm Desert, CA., 92260. (619) 340-
4556. 

SMATV HEADEND 
EQUIPMENT FOR SALE 

2 complete headends including 5.6 me-
ter dishes, GARDINER 4500/24 modula-
tors, GARDINER 4100/4110/4200 receiv-
ers, SCIENTIFIC-ATLANTA 6330/6600 
modulator/receivers, BLONDER off-air 
equipment. For information call Buford 
Graddy, (512) 327-7822. 

HELP WANTED 

BakerScott O. ocEcurivE SEARCH 
1259 Route 46 Parswpany, NJ 07054 201 2613.355 

Specialists in the COMMUNICATIONS 
INDUSTRY 

CABLE TV BROADCAST TELECOMMUNICATIONS 

DIVISION DIVISION 

POSITIONS AVAILABLE AT ALL LEVELS OF 
MANAGEMENT. COAST TO COAST 

Ce/I or uerrfir In CONFIDENCE FEE PAID 

"WE DONT TALK CABLE. WE KNOW CABLE" 

PRINCIPALS DAVID ALLEN & JUDY BOUER 

How to respond to a blind box ad: 

Box CEO (Box Number) do CED Magazine, 
P.O. Box 5208 T.A., Denver, CO 80217. 

SERVICE TECHNICIAN 

Storer Cable Communications of Miami, 
Florida needs a service technician. Duties 
will include: Organize daily schedule upon 
receipt of written trouble reports for super-
visor. This activity involves planning opti-
mal route & obtaining adequate equip-
ment to replenish truck stock; Operates & 
maintains vehicle & test equipment, in-
cluding VOM, RF radiation meter, field 
strength meter, ladders & pole-climbing 
equipment (hook & belts); Interacts with 
the public, receptive to customers prob-
lems descriptions. Completes necessary 
paperwork including material requisitions 
for converters, trouble reports for each 
service call and converter receipts for re-
placed converters; Ensure that each trou-
ble report complies with FCC specifica-
tions regarding signal level; Restores sys-
tem to equal or better original physical 
and/or electronic condition after removing 
connectors, splicers or other devices; Per-
forms other related duties as required. 
At least six months to one year CATV 

training, e.g., in installation, building, wir-
ing or construction. Must be in good phys-
ical condition with the ability to lift and 
carry loads of at least 70 pounds. MUST 
POSSESS A VALID DRIVERS LICENSE 
AND SATISFACTORY DRIVING RECORD. 
High school education or its equivalent, 

with some technical training preferred. 
Please contact: Walt Ader, Technical 

Manager, Dade/Broward, (305) 653-5541 
Storer Cable Communications, 18601 N.W. 
2nd Ave., Miami, Fla. 33169. 

1000's OF CONVERTERS 
FOR SALE 

MUST MOVE IMMEDIATELY 

DRX 3DA 
JSM 3DIC 
JRX 3DIC 
JSM 3D1 
JRX 3D1 

JSX 3D1 
JSM 3/4D1 
JRX 3A 
JRX 3 
OAK L-30 

OAK B-19 
OAK G-26 
OAK L-35 
RL 35 
OAK S-13 

NO REASONABLE OFFER REFUSED 
CALL TODAY 

Cablevismn 
INDUSTRIES 

MXC 64 
RCA M014 
E-13 
E-14 
RM 35B 

Larry Smith (914) 292-7550 Liberty, N.Y. 

TECHNICIAN 
Minimum 5 yrs. experience Headend/ 
System Maintenance. Familiar with 
logs and record-keeping, NCTA mea-
surement methods and instruments, 
TVRO use. Large, rapidly growing MSO 
with systems in many parts of U.S. 
Send resume to: Century Communica-
tions, Inc., 604 S. Brea Blvd., Brea, CA 
92621. Attn: Mike Harris/Roger Wilson. 

SITUATION WANTED 

MANAGER/ENGINEER 
Seeking employment with progressive 
cable company. Midwest/Southwest 
location preferred. Experience in-
cludes: 10 years experience in con-
struction, CATV, telephone, sweep and 
balance, plant turnon, franchising, 
headend. Has own test equipment. Re-
spond to: 

CEO: 0901-01 

BUSINESS DIRECTORY 

CONTRACT INSTALLERS 

HOUSE INSTALLERS • APT. INSTALLERS 
• TAP AUDITS 

P.O. Box 1564 
Appleton. WI 54913 
phone (414) 582-7087 

Cable Television Services 
120 Erbbe N.E. 

Albuquerque, NM 87213 

(505) 292-7766 —Converter Repairs— 
Jerrold Specialists 

Quality Workmanship 
Fast Turnaround 
Two week normal 

cr 
NEMAL 

ELECTRONICS INTERNATIONAL, INC. 

-  Çà•bal41, 

IMMEDIATE DELIVERY ON 

• TRUNK CABLE • DROP CABLE 
• CONNECTORS • SPLITTERS 
• SWITCHES • TAPS 
• SATELLITE PASSHiEs • TOOLING 
• TRANSFORMERS • AMPLIFIERS 

ORDER TOLL FREE 
U.S. 1-800-327-5999 
FL 1-800-52-CABLE 

Please call or write for your copy Of our 
new 32-page Cable & Connector 
Selection Guide. and CATV Products 
flyer 

NEMAL 
ELECTRONICS INTERNATIONAL, INC. 

12240 N.E. 14 Ave., N. Miami, FL 33161 
(305)8913924 Telex: 6975377 
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BUSINESS DIRECTORY 

CASH IN! 
Even small cable operators can profitably insert 
ads on ESPN, CNN, CBN and other satellite chan-
nels using our low cost ad insertion system. A 
complete package (character generator, firmware 
and DTMF channel controller) for only $975! 
Money back guarantee! 

Abiqua International - P.O. Box 100 
Silverton, Oregon 97381 
Phone (503) 873-4181 

e iNesterui Services 
Technical anti kepair 

CATV/MATV Repairs Converter Repair 
Magnavox factory authorized 

in and out of warranty repairs 

Repair and Alignment of Headend Equipment 
and Satellite Receivers 

3430 Fujita Avenue 
Torrance, CA 90505 

In Calif.: 800 641 -2288 
Outside Calif.: 800 551-2288 

White 
Jumper Cables 

Custom connectors and cables for all aspects of CATV. 
Gilbert AHS All types of cable from 
Magnavox Belden 
Pyramid F59-81 Times 
LRC and others Comm Scope 
Quick delivery on all colors with lengths from 6" to 15' 

Write or call: (602)726-4908 
P.O. Box 4907-3780 So. 4th Ave., 42D, Yuma, AZ 85364 

We can get your business card into the 

hands of the 12,643 most influential 
people in cable television. 

CableDex Cards 
A business card index for the cable industry. 

For more informatioil contact Christina Panczyk (303)860-0111 

c abievision P.O. Box xc50208801217  

'Mlann 
`RIM 
AIM 
.AB 

CABLE SYSTEM 
SURVEY CO. 
MAPPING • DESIGN • AS-BUILTS 
COMPLETE DRAFTING SERVICES 

Planning a project this year or next year? 
Call us for more information. 

17 Peddler's Row 
Newark, DE 19702 

Tom Tetreault 
(302) 368-2436 

CARPENTER'S CABLE 
CONSTRUCTION 

Route 3 Box 503 B Call Cartis 
Manchester, Ky. 40962 (606)598-6517 

Advertiser's Index 
Reader Service If Page 

Alpha Technologies 14 25 
Anixter Communications 47 88 
Broadband Engineering 9 22 
Burnup & Sims 22 35 
CWY Electronics 31  65 
Cable Power 28 59 
Cable Services 32.34,37,39,48  67,69,71.73.Chart 
Carson Industries Inc.  6 14 
Channell Comm. Corp 53 19-20 
Channel Master 8.52  17,Chart 
Control Technology 18 32 
Eagle Comtronics 12 31 
FM Systems 50 Chart 
General Instrument 25 37 
Ben Hughes Comm 38 72 
ICM Video 11  24 
Integral Corp. 10 23 
J.I. Case 26 57 
Jerrold 5 13 
LRC Electronics 13 27 
teaming Industries 51  Chart 
Line-Ward 35 70 
M/A-COM Cable Home Group 4,20 6-7,33 
Magnavox I 2 
Nexus 42 81 
Northern CATV 40 75 
Oak Communications 30 62 
PTS Electronics 19 32 
Pico Macom 45 86 
Pioneer Communications 15 15 
RMS Electronics 29 61 
Riser-Bond 23 36 
Sadelco 21 34 
Scientific-Atlanta 3 5 
Standard Communications 44.49 85.Chart 
Telewire Supply Co 41 80 
Time Manufacturing 17 28 
Times Fiber 46 87 
Toner Cable 43 83 
Trilogy Comm 2.54  3,9-10 
Triple Crown Electronics 24 60 
Vitek 27 58 
Weldone Trading Co 33 68 
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product profile 

Modulators 
Blonder-Tongue 

The Blonder-Tongue Model FAVM-
450 is a totally frequency agile hetero-
dyne audio and video modulator. The 
FAVM accepts video and audio base-
band inputs from any source and pro-
vides a modulated visual and aural RF 
carrier output on any channel in the 
frequency range 50 MHz to 450 MHz. 
The unit also offers true FCC Docket 
21006 stability for compliance with 
aeronautical frequency offset require-
ments, is fully BTSC compatible and 
can be used in systems where the audio 
source provides a BTSC-encoded MTS 
stereo baseband. 
The FAVM-450 is available for all 

IRC, HRC, inverted or any other offset 
channel assignments. 
Also from B-T, the Model DSA-

643A satellite receiver is designed for 
use with the company's DSA-541 
downconverter. The unit uses a dis-

criminator circuit for signal demodula-
tion and features a full 30-MHz band-
width and a threshold extension cir-
cuit. 
For more information, contact (201) 

679-4000. 

CADCO 

The Model 150 modulator from 
CADCO is designed for use in adjacent 
channel SMATV and MATV head-
ends. The crystal-controlled 150 fea-
tures FCC offsets, independent inter-
nal power supplies, SAW filtering, and 
front panel controls and test points. 
Operating at + 45 dBmV output level, 
the 150 outputs Channels 2 through 
W. 
For more information, contact (214) 

271-3651. 

Casat 

The FAM 2854 modulator from 
Casat Technology Inc. provides NTSC 

TV signal frequency agility for any 
VHF, midband or superband channel. 
Output level is 45 dBmV (higher if Car-
at's active combiner products are used 
in conjunction), and the FAM 2854 
also provides an IF loop-through capa-
bility before channel conversion. SAW 
filters are utilized to control spurious 
output at — 60 dB or better for adja-
cent channels and across the 50 MHz 
to 300 MHz band. 
The FAM 2854 is powered by its 

own internal power supply. All level 
controls are front-panel accessible and 
include a true — 30 dB test point. 
For more information, contact (603) 

880-1833. 

Channel Master 

The Model 6133 satellite modulator 
from Channel Master provides a 60 
dBmV output level and utilizes SAW 
filtering in the IF video modulator 
stage to ensure excellent vestigial side-
band and adjacent channel perfor-

A powerful new ally 
just joined your side 

TELE-WIRE now distributes for 
Jerrold, General Instrument 

We're two veterans who've joined forces to 
provide you with all the best in CATV equipment 
and supplies. 

This means you can now get all your Jerrold 
distribution gear, headend electronics and system 
passives from TELE-WIRE Supply Corp. 

And since we stock their products in our 
regional distribution centers, you won't have to wait 
for back orders. With no minimum order quantities! 

Of course, we still distribute products from 
hundreds of other top manufacturers. 

Start ordering all your Jerrold equipment from 
TELE-WIRE today. Call us toll free. 

TLfJYIRZ® 
SUPPLY CORPORATION 

Reader Service Number 41 

Corporate Headquarters: 
7 Michael Ave. • E. Farmingdale, NY 11735 
Northeast: Toll-free 800/645-9510; NY only 516/293-7788 
Southeast: Toll-free 800/237-8203; FL only 800/282-8257 
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Midwest: Toll-free 800/624-8358; MI only 800/523-9537 



If You Think This Is Small, 
You Should See Our Price! 

1 
The World's Smallest Commercial Satellite Receiver! 

Three fit in only 13/4 " of rack space. 

ii 

There are commercial satellite 
receivers that are all gizmos 
and no guts. 

The design engineers at Nexus 
wanted to build a satellite 
receiver that did away with all 
the expensive and 
cumbersome "bells and 
whistles" that had long been a 
part of traditional receiver 
designs. 

They wanted a satellite 
receiver that broke all the 
rules. The rules that said 
bigger was better and that 
most expensive was best. 

The result: the new SR-5 
commercial satellite receiver. 

Small in size. 
Big on performance. 
Low in price. 
And completely descrambler 
compatible. 

The Nexus SR-5 
It's no small achievement. 

For more on the revolutionary SR-5 and 
the other NEXUS Series 5 products: 

TELEPHONE: OR WRITE: 
(206) 664-2371 7000 Lougheed 
Bellevue, Wash. Hwy. 
(604) 420-5322 Burnaby, B.C. 
Burnaby, B.C. V5A 4K4 

FAX NO. (604) 420-5941 

NEXUS 
ENGINEERING CORP. 

PERFORMANCE 
YeUi CAN SEE . 
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PRODUCT PROFILE 

Electrohome's agile 
modulator features a full 30 

MHz SAW filtered IF 
bandwidth. 

mance, proper flatness and group de-
lay. Its loop-through output allows 
combining of modulators for one com-
mon output. Other features include: an 
output monitor connection and audio/ 
video LED output indicators. 
The Model 6144 RK satellite re-

ceiver from Channel Master is Video-
Cipher II ready and C- and Ku-band 
compatible. Suitable for use in small to 
large SMATV or CATV systems, the 
6144 RK is microprocessor controlled 
and features a built-in stereo demodu-
lator, synthesized tuning for video and 
audio, and block conversion 950 MHz 
to 1450 MHz input frequency. 
For more information, contact (919) 

934-9711. 

DX Communications 

The DSM-110 frequency agile modu-
lator from DX features front-panel 
channel selection of all channels from 2 
through W, + 45 dBmV output, adja-
cent channel operation with low spu-
rious output and separate IF loop-
throughs for audio and video for de-
coder interface. 
Also from DX, the DSA-644 block 

downconversion satellite receiver of-
fers detent channel tuning, a video test 
point, audio and video level adjust on 
the front panel and unclamped video 
and composite baseband outputs with 
de-emphasis on/off switch for descram-
bler interface. The unit also features a 
SAW-filtered 30 MHz bandwidth for a 
second IF. 
For more information, contact (914) 

347-4040. 

R.L. Drake 

The Drake VM2410 modulator pro-
vides 60 channel frequency agility at a 
range of 50 MHz to 400 MHz. The 
VM2410 also features video low pass 
and IF SAW filtering for operation in 
the most crowded systems and a full 
57 dBmV output. 
The ESR2240 receiver from Drake 

features fully synthesized front-panel 
pushbutton selection of transponder 
and subcarrier. Wide or narrow IF fil-
tering is also front-panel selectable to 
optimize receiver sensitivity. Operat-
ing at an RF input level of 950 MHz to 
1450 MHz, the unit's IF loop-through 
output allows stacking of multiple re-

ceivers per polarity without splitters. 
The ESR2240 also includes a SAW fil-
ter for maximum adjacent channel and 
interference rejection with minimum 
signal distortion. 
For more information, contact (513) 

866-2421. 

Electrohome 

Electrohome Ltd. has released the 
SRM-36F, a unique Phase Lock Look, 
36-channel agile modulator and 24-
channel satellite receiver combined in a 
standard one rack space unit. It fea-
tures a full 30 MHz SAW filtered IF 
bandwidth. 
The SM-36F, also from Electrohome, 

is a commercial quality standalone 
modulator with + 60 dBmV output in 
any desired channel from 54 MHz to 
300 MHz. It is also SAW filtered for 
adjacent channel operation. 
Both the SRM-36F and the SM-36F 

feature video carrier stability of ± 2.5 
kHz typical. Offsets of 12.5 kHz and 
25 kHz are applied automatically to all 
required channels while maintaining 
full channel selection agility, 1 through 
36. Both units utilize audio and video 
synthesis. 

In addition, the SRM-36F has been 
upgraded to include Ku-band software. 
For more information, contact (519) 
744-7111. 

Electrohome 's SRM-36F 

ECA 

Electronic Consulting Associates of-
fers the ECA Video Four microwave 
receiver. The Video Four features full 
wideband discriminator and back-
porch clamping. The unit accepts 950-
1450 block input and features a ±0.5 
stability level in the converter. 
ECA also offers a modulator featur-

ing a SAW filter for superior vestigial 
sideband video and a phase locked au-

dio generator exceeding FCC specifica-
tions. 
For more information, contact (918) 

786-5349. 

General Instrument 

The Jerrold Division of General In-
strument Corp. offers the FAM-300 
audio/video TV modulator with fre-
quency agility. The FAM-300 is capa-
ble of being tuned in the field to any 
channel within the 54 MHz to 300 
MHz bandwidth. It incorporates a 
SAW filter for superior vestigial side-
band response and is scrambling com-
patible through separate audio and 
video IF output connectors. 

Front-panel controls include: audio 
deviation control, video depth control 
and output carrier level control. The 
FAM-300 also features an internal au-
dio/video carrier ratio control. Sepa-
rate LED bar graphs for audio devia-
tion and video depth also are featured 
on the front panel. 

Jerrold also released a new receiver 
designed specifically for SMATV ap-
plications, the Model S412R. Micro-
computer-equipped, the Model S412R 
compensates for LNB drift by count-
ing and compensating for any change 
in input frequency (950 MHz to 1450 
MHz). The unit is C- or Ku-band 
switchable and compatible with all ex-
isting commercial descrambling tech-
nologies. Other features include: two 
tunable audio subcarriers with narrow/ 
wideband selection and built-in matrix 
or multiplex decoding. The front panel 
enable button prevents accidental 
changes in settings. 
The Model S412R is equipped with 

video inversion, digital channel and 
audio frequency displays. A polariza-
tion control signal is provided auto-
matically with channel change and can 
be overridden with a format reverse 
switch. 
For more information, contact (215) 

674-4800. 

ISS Engineering 

The Model GL-5000 satellite receiver 
from ISS is VideoCipher II scrambler 
approved. The quartz-synthesized unit 
features a digital readout that displays 
accurate channel selection. Telco inter-
ference filters are built into the GL-

82 Communications Engineering and Design September 1986 



4 

• 
VIDEof%eff 1 ff »"- e 

ABSOLUTELY 
POSITIVELY 
COMPATIBLE 

itej CSR-T1001 
COMMERCIAL SATELLITE RECEIVER 

VIDEO 

NOW YOU CAN GET BOTH 
FROM TONER 

Get the 413K-f-zer CSR-T1001 

Commercial C-Ku Band Receiver 
along with the 

VIDEOCIPHPR* fi 

Commercial Decoder... 
We've shipped thousands of both 

to cable companies all over the country. 

• VesoClpher Is a Regstered Trademark d MIA COM. Inc 

110ner 
cable equipment, inc. 

969 horsham rd. 
horsham, pa. 19044 
800-523-5947 
in Pa. 800-492-2512 

Reader Service Number 43 



PRODUCT PROFILE 

MIA-COM's Model UM-series 
frequency agile modulator is 

designed for the SMATV 
system. 

5000's low profile chassis. The GL-
5000 is U.L. listed. Data and interna-
tional versions are available. 
Also from ISS, the Model GL-2610 

hyperband frequency agile modulator 
features switchable frequency offsets, 
SAW filters, dual synthesizers and ad-
jacent channel operation. The unit of-
fers high frequency stability and accu-
racy within ±5 kHz. LED indicators 
for video and audio warn in case of ov-
ermodulation. 
For more information, contact (415) 

853-0833, (800) 227-6288 or (800) 351-
4477. 

M/A-COM 

The CSR-T1001 satellite receiver 
from M/A-COM features LNB block 
downconversion, two independently 
tunable audio demodulators (5-8.5 
MHz), dual IF inputs, automatic polar-
ization selection, receiver power to 
LNB, synthesized tuner and tunable 
channel assignments for non-standard 
satellite configurations. The unit is 
CSA and U.L. approved and operates 
at an input frequency of 950 MHz to 
1450 MHz. 
M/A-COM's Model VM-series fre-

quency agile modulator is specially de-
signed for the SMATV system. Typi-
cal output level of the unit is 40 dB. 
For more information, contact (800) 

438-3331 or (704) 324-2200. 

Microdyne 

The 1100-LPR from Microdyne is a 
compact 4 GHz satellite TV receiver 
offering commercial quality video. The 
LPR's single conversion 24-channel 
frequency synthesized tuner has a sta-
bility of ± 0.001 percent and a thresh-
old level of less than 8 dB. Other stan-
dard features include: dual video out-
puts, single knob front panel channel 
selector, front panel adjustment of the 
video and audio gain, audio subcarrier 
frequency of 6.8 MHz and a power con-
sumption of 20 watts. 
For more information, contact (904) 

687-4633. 

Microdyne 's 1100-LPR satellite receiver 

Multiplex Technology 

Multiplex Technology Inc. has an-
nounced its new digital series of Chan-
nelPlus frequency agile RF modulators 
that feature a carrier frequency stabil-
ity of ± 1 kHz. 
The ChannelPlus "D" series unit is 

set by the installer to transmit on any 
channel between 14 and 60. The red 
LED displays on the front of the unit 
shows which channel number has been 
chosen. A ROM inside the unit's logic 
module contains the exact FCC specifi-
cations for video and audio carrier as-
signments for each UHF channel and 
immediately sends the appropriate 
commands to the synthesizer located 
inside. 
For more information, contact (800) 

423-0584 or (714) 680-5848. 

Multiplex 's ChannelPlus RF modulator 

Nexus 

The SR-5 satellite receiver from 
Nexus Engineering is the world's 
smallest commercial block downcon-
version receiver, according to the com-
pany. The SR-5 is designed to suit 
worldwide applications with 900 MHz 
to 1750 MHz IF signals. The audio and 
video controls are continuously tuna-
ble for maximum flexibility. The SR-5 
is fully compatible with all current 
scrambling systems. 
The Nexus VM-5 television modula-

tor is designed for adjacent channel 
operation in SMATV and small cable 
TV applications. The VM-5 is crystal 
controlled and incorporates internal 
band-pass filtering to produce spu-
rious outputs of 60 dB. The unit is 
compatible with NTSC-PAL color cod-
ing systems and is tunable with audio 
and video output controls. 
For more information, contact (206) 

644-2371. 

Norsat 

Norsat International announces its 
new 100C SMATV receiver. The 100C 

features a 19-inch rack mount with 950 
MHz to 1450 MHz synthesized tuning, 
power fail memory, threshold less than 
7 dB C/N, 30 MHz IF bandwidth, base-
band outputs and a video fine tune of 
± 20 MHz in 1-MHz steps. 
For more information, contact (800) 

663-8733 or (604) 591-3334. 

PICO MACOM 

The Model M-45 modulator from 
PICO MACOM is specifically designed 
to provide high stability and superior 
picture/sound quality in adjacent chan-
nel headend use. The M-45 features 
SAW filtering for superior vestigial 
side-band shaping and harmonic reduc-
tion, thereby assuring reliable opera-
tion in crowded systems. 
The M-45 is encoder compatible, us-

ing an external IF loop-through, to ac-
commodate a pay-per-view or scram-
bled signal and features IF modula-
tion, LED overmodulation indicators 
and a low-profile 1 and three-quarter 
inch rack mounting design. 
Audio features of the CR-1000 in-

clude: stereo or dual audio capability, 
wide and narrow band width selection 
and Phase Lock Loop audio tuning. 
For more information, contact (818) 

897-0028. 

Scientific-Atlanta 

The Model 9630 satellite receiver 
from S-A offers standard C-Band 24 
channel format plus 20 programmable 
channel frequencies for Ku-band. For 
security the unit offers a key lock to 
secure operational settings and is com-
patible with all present descrambling 
technologies. 
Operating at an input frequency of 

950 MHz to 1450 MHz, the 9630 block 
conversion receiver has frequency syn-
thesized tuning, AFC, rear-panel IF 
loop and features single or dual LNB 
operation. The receiver features two 
standard audio demodulators plus dis-
crete and matrix stereo processing. 
For more information, contact (404) 

925-5000. 

Signal Processing 

Signal Max from Signal Processing 
is a complete headend consisting of re-
ceivers, modulators and heterodyne 
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Introducing the Commercial-Quality Receiver 
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Introducing the Video Cipher Compatible Receiver 
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Introducing the Ideal Small Cable System Receiver 
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Introducing the Coolest-Running, Most Power-Efficient Receiver 
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Introducing the Ku-band Upgrade Receiver 

1 
Introducing the Most Economical, Reliable Receiver 
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Introducing Standard's Agile 24PC 

Instead of looking at a myriad 
of receivers to meet your needs, 
look at the one receiver that sparked 
a revolution in low-cost commercial 
receiver technology, Standard's 
Agile 24PC. 

With extremely accurate PLL 
synthesized tuning, 30 MHz band-
width studio-quality video, stable 
block downconversion, simultaneous 
dual audio, and active RF and IF 
loop-thru, the PC is engineered to 

2 Le' 

VITO 

deliver outstanding performance. 
The PC is easy to install, and 

runs cool, letting you put more 
units in the rack for greater 
efficiency. 

And the Agile 24PC is backed 
by Standard's five-year warranty/ 
replacement program, the strongest 
in the industry, and by the cable 
TV experience of Standard. 

Call us now for a free brochure 
detailing the complete specifications 

10,1 
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SAMIITE RECEIVER AGILE 24PC 

gSTANDARD 

SATELIITE RECEIVER AGILE 2,, 

• • STANDARD 

Iv( VCCOLLVIL 

• • 
SATELLITE RECEIVER AGILE 24PC11 

STANDARD 

• 

of the Agile 24PC. 
It sets a new standard for 

low-cost cable receivers. 

Standard 
Communications 
RO. Box 92151 
Los Angeles, CA 90009-2151 
213-532-5300 

Engineered to a new standard 
Reader Service Number 44 



PRODUCT PROFILE 

The Agile 24 PC satellite 
receiver from Standard 

Communications features a 
full 30 MHz video bandwidth. 

processors. The combined output level 
of Signal Max is 54 dBmV offering 
SAW filter technology. 
For more information, contact (214) 

340-6071 or (800) 527-4361. In Texas 
call (800) 442-3574. 

Standard 

The Agile 24PC satellite receiver 
from Standard Communications fea-
tures a full 30 MHz video bandwidth. 
Especially designed for SMATV and 

OVER ONE MILLION 
A/B SWITCHES SOLD. 
Over one million reasons why our A/B switches 

are the best in the CATV industry 

For the 8th straight 
year MACOM's A/B 

switch is still outselling 
and outperforming the 
competition. 

No other A/B switch on 
the market can match our 
record of solid, reliable 
performance—thanks 
to MACOM's exclusive, patented design 
and heavy-duty construction. 

Each one of our A/B 
switches is built for— 
• high 90 dB isolation, 
• superior shielding 
from RF, and 
• unmatched CATV quality 

So if you're not already 
using the industry leader, 
SWITCH TO MACOM. Go 

with the Number 1 selling A/B switch in 
the CATV industry! 

Choose reliability & reputation—Choose the #1 selling A IB switch! 

PICO MACOM, INC. 
PICO MACOM /OEM SALES 

A subsidiary of Pico, Products, Inc. 

12500 Foothill Blvd. • Lakeview Terrace, CA 91342 
Toll Free (800) 421-6511.1n California (818) 897-0028 
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small cable operations, the 24PC fea-
tures a low-profile design, coop operat-
ing temperature ( — 10°C to + 40°C) 
and low power consumption. Its RF 
loop-through circuitry allows the addi-
tion of as many receivers as required 
without amplifier/dividers and split-
ters. 
The TVM60 vestigial sideband mod-

ulator from Standard is completely fre-
quency agile from Channels 2 through 
W. The unit's output level is + 60 
dBmV. 
For more information, contact (213) 

532-5300. 

Triple Crown 

The Channelizer Model CVR from 
Triple Crown is a fully frequency agile 
satellite receiver (3.7 GHz to 4.2 GHz). 
The satellite microwave signals are 
dual down-converted, amplified, fil-
tered and processed to produce a base-
band video and audio output as well as 
a composite video output. The unit fea-
tures a 70 MHz IF loop and a special 
"AFC Slow-down" feature which en-
sures correct operation with video de-
coders. 
For more information, contact (416) 

629-1 1 1 1. 

United Satellite Systems 

The SRA-500S satellite receiver 
from USS utilizes block down-conver-
sion design and synthesized transpon-
der tuning with a special memory cir-
cuit to accommodate special offset tun-
ing requirements. This enables the 
SRA-500S to be utilized in Ku-band 
and Intelsat applications. Other fea-
tures include: linear Phase Lock Loop 
video demodulation and frequency 
agility in the audio section from 5 MHz 
to 9 MHz. The unit is VideoCipher II 
and Oak Orion compatible and is 
backed by a two-year warranty pro-
gram. 
Channel Master's MDA-450 fre-

quency agile modulator can be tuned 
to any channel in its frequency range 
by the touch of a button. Its micropro-
cessor-controlled quartz crystal syn-
thesizer ensures channel frequency ac-
curacy. IF and SAW filter 'technology 
is utilized for optimum signal output. 
For more information, contact (218) 

681-5616. 
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Standard full-wall 
seamless aluminum tube. 

Unique 100% bonding: 
• Conductor to dielectric. 
• Dielectric to sheath. 
• Sheath to jacket. 

THE 
ANATOMY 

OF A 
SUPER 
CABLE 

Bend radius as 
tight as 4" with 
1/2" cable. 

INTRODUCING T4 PLUS" 
TOUGHER AND TAMER 

FOR EXTRA PERFORMANCE WITHOUT COMPROMISE. 

THE STANDARD 
IS NOW THE 
SUPER-STANDARD 

Standard connectors and cable 
preparation tools. No additional 
parts inventory or special training 
required. 

Temperature-stable electrical and 
mechanical performance, to withstand 
broad temperature swings and 
years of winter/summer extremes. 

Jacket bonded 
to sheath for 
additional handling 
ease and increased 
corrosion protection. Peels away 
easily, leaving no adhesive residue. 
Continuous conductor-through-
jacket bonding greatly increases 
sidewall and pull strength. 
Extra-rugged LLDPE* jacket 
dramatically increases abrasion 
resistance and reduces 
pulling friction. 

*Linear Low Density Polyethylene is 
an extra-tough polymer that still can 
be readily cut for cold weather 
connectorization. 
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Easy coring with 
standard tools. 
Resistant to abuse. No — 
objectionable residue left on 
aluminum surface. 

For a sample of this remarkable new cable, 
contact TFC today at P.O. Box 384, Wallingford, 
CT 06492, (203) 265-8482 or (800) 243-6904. 

irrFC 
TIMES FIBER COMMUNICATIONS, INC. 

an ,50...ev company 



Now Even More Affordable 
eionomming 

These graphs clearly show the superior quality of PICO traps. 
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One phone call will prove our affordable pricing. 

Call us for a quote! 
EAST: Atlanta (404) 449-6533, (800) 241-5790 

Cincinnati (513) 733.9100, (800) 543-0113 
New Jersey (201) 328-0980, (800) 631-9603 
Rochester (716) 426-3440, (800) 252.7516 
Tampa (813) 626-7115, (800) 237-6466 

MIDWEST: Chicago (312) 364-7000, (800) 544-5368 
Dallas (214) 484-2933, (800) 231-5006 
Skokie, IL (Headquarters) (312) 677-2600 COMMUNICATIONS 

SERVICE IS OUR TECHNOLOGY 

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 

CANADA: Calgary (403) 250-9646 
Montreal (514) 637-3511 
Toronto (416) 625-5110 

Anixter, America's No. 1 supply specialist for the Cable-TV industry, provides everything from head-end equipment to subscriber 
products for operating, maintaining, upgrading and constructing CATV systems. Anixter serves the industry from computerized 
distribution centers throughout the United States, Canada and the United Kingdom. 

CORPORATE HEADQUARTERS: ANIXTER BROS., INC., 4711 Golf Road, Skokie, IL 60076 (312) 677-2600 — Telex 289464 
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