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Mr. customer

we hear you.

Our friends told us "Sure Vitek
makes the best traps. But even
you aren't perfect.” So we listened.

And we built a better trap.

Introducing Thermalok?®

Thermalok is the new Vitek Trap
that incorporates the most ad-
vanced technology in the world. It
addresses the two major concerns
of our customers. .. frequency
drift and weathering.

We solved the first concern...
frequency drift with temperature
variation ...by introducing
Thermalok.* with its unique
dielectric assuring that the signal
remains trapped regardless of

temperature extremes (from 0°F
to 100°F).

We solved the second concern
...deterioration by weathering
...with eur truly revolutionary
"Molded Strain Relief Connector.”
The weakest link in the installa-
tion “chain™ was the juncture of
trap and strand. From its first day
aloft, this joint began to deterio-
rate from the inevitable motion of
the winds.

Quality and Innovation

The “Molded Strain Relief”
Device. applied over the back end
of the Connector, now adds suffi-
cient mechanical strengtn to
greatly lengtnen the effective life
of the trap. It also provides a
highly improved seal against in-
gress by water, humiditv or salt
spray.

Incidentally. the Molded Strain
Relief comes in a variety of highly
visible colors. so it provides added
service as a color indentificatian
tool in auditing.

Find out why it pays to add
some life ta your security system.
Get more information on
Thermalok! Write or Call Augat/
Vitek Inc., 901 South Ave., P.O.
Box 111, Horseheads, N.Y. 14845,
{607) 796-2611/2.
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We can't
promiseyou'll
ruletheworld

but you can
control your
system.

The AuTap
Off-Premise
Addressable Tap

is a powerful, and “intelligent”
computerized system that gives you
total control over security. Yes, total
control . . . for the first time.

And it goes far beyond. AuTap cuts
costs significantly and opens up the
dynamic revenue sources of the
future . . . right now.

“Pay Per View’’ Today

AuTap lets you cash in on “PPV?}
the revenue generator of “tomorrow’,

mw ‘ o

immediately. It passes stereo without
interference, is upgradeable to two-
way communications and works with
digitalized TV.

In simple terms, Aulap consists

of a “Smart Controller” remotely
communicating via your cable with
the Taps. Each Tap serves up to

4 drops from the strand.

Other Unique Advantages

= Instructions to Tap are initiated
by an operator and/or computerized
billing system.

= Control factor is moved from
house to the strand for maximum
security. The effects of “Churn”

Quality and Innovation

-

72

are substantially reduced

» No converter necessary with new
“cable ready” sets

® Passes any type signal . . . scrambled
or normal

® Broadband Technology passes entire
signal spectrum in any combination

Get your hands on a new kind of
power over vour system for a new
lease on profits. Send for more
information and, if you'd like, a
demonstration of this truly remark-
able engineering achievement. Write
Augat Broadband Communications
Group, 710 Narragansett Park Drive,
Pawtucket, RI 02861, (401) 724-4400.

Reader Service Number 2



SPOTLIGHT 6
Ted Hartson

You might say Ted Hartson likes to
develop better mousetraps. He built
one of the first 400 MHz systems in the
country and developed the Average
Leakage Index. He's tinkered with
electronics since he was 12, and on his
way to being Director of Engineering
Services at Capital Cities Cable has
learned things the way so many have—
on the job. Along the way he’s done
everything from writing franchise
proposals to building microwave
systems. But he still gets a kick out of
turning a newbuild on.

FEATURE 12
The Consumer Electronics
Interface

Cable handshaking with consumer
electronic devices has moved way up on
industry worry lists. Viacom’s Del
Heller, director of engineering, takes a
look at why. He also explains what’s
being done about it, and speculates on
what the future might bring. New
receivers and interface protocols are
possibilities—Heller says imperatives.

FEATURE
Living with 21006

The first five digits many top-level
engineers heard when they entered the
cable industry were “21006.” Since 1978,
this FCC docket has governed the
industry’s use of aeronautical
frequencies. Late last vear, final rules
were issued and they're controversial.
Storer Communications Director of
Technical Services Roy Ehman explains
the rules and how they apply. He also
ofiers a BASIC language program that
will help calculate CLI numbers
required by the new rules.

20

FEATURE 33
Two-way converter security

Theft and destruction of set-top
terminals doesn’t have to be such a
headache and expense, argues Don

|

About the cover

The cable/consumer electronics
interface has grown complex in recent
years, leading to increasing problems
with device handshaking. Artist
Malcolm Farley illustrates the concept
for this month’s cover.

600 Grant St., Denver, CO 80203.

February 1985

|
Dworkin, group director of engineering
with New York Times Cable. The key
lies in defeating tampering, but not by
physical protection of the box.
Subscribers have to understand their
converter is useless without headend
authorization, he says.

TECHI
Broadband basics

In the first of a series, Sytek Manager of
Cable Design and Consulting Edward B.
Cooper offers a tutorial on broadband
two-way plant design, focusing on local
area network applications. Beginning
with unity gain design and decibel
notation, he continues with mid-, sub-
and high-split, single and dual cable
choices. in the next installment he’ll
cover network components and setting
of video reference and carrier levels,
C/N, C/H, intermod and CTB
considerations. He'll also cover
fundamentals of amplifier choice and l
spacing. |

38

PRODUCT PROFILE
Character generators

This month, CED takes a look at
character generators spanning a range ‘
of price and features.

50

PRODUCT PROFILE 56
Commercial insertion gear

Cable ad sales can’t take off unless the
hardware exists to cue and control their
placement in programming line-ups. In
this issue, we look at a sample of
equipment on the market.

DEPARTMENTS

In Perspective 8
Seminars 30
Hardware Hotline 52
Classifieds 63
Ad Index 65
People 66
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Scientific
Atlanta

Put YOURSELF IN THE BLACK.

WITH THE 8550
SET-TOP TERMINAL FROM
SCIENTIFIC-ATLANTA.

The 8550 addressable set-top
terminal is the latest in the successful.
Scientific-Atlanta series of CATV con-
verters. It brings with it a well-earned
reputation for superior reliability and
enhanced capabilities that make it the
best value in the business.

Hook up the 8550 set-top and right
away you'll appreciate its worth. Its
advanced microprocessor eliminates
the need for a PROM and allows all
programming information and author-
izations to originate at the headend.
As well as all changes. That saves on
service calls and that saves money.

Addressed enabling/disabling of the
remote control receiver, a function
new with the 8550, adds to the sav-
ings by protecting a valuable source
of revenue. Extensive self-diagnostic
functions—simple codes that can

isolate possible troublespots before
the first service truck ever starts to
roll—help reduce service expenses
and save even more.

Signal security—always a concern—
is virtually guaranteed with the 8550.
Dynamic switched sync suppression
has proven highly effective and will
continue to be so in the new terminal.
Furthermore, because all information,
authorizations and changes are down-
loaded from the headend, the 8550
need never be opened. (An optional lock-
ing pin can even further enkance the
physical security.)

Even if the set-top terminal is
opened. internal electronic safe-
guards will keep the tampering trom
being successful. A refresh timing
signal, default frequencies, ever an
addressed function that automatically
disables illegal terminals, are all fea-
tures designed into the 8550 to put a
lock on signal security.

Increased security and enhanced
capabilities add up to better control,
system wide. And better control is
better business. The 8550 from
Scientific-Atlanta is very simply a
superior converter. (it carries the
industry’s first and only 2-year warranty
on an addressable terminal!)

To find out all the 8550 can do for
you, call (404) 925-5057. Or, fill out
and send in the coupon below.

Please send me more information an:
the 8550.

Name

Company .
Title
Address._ _

City. _State

Zip. Phone( ) - i 5
CED 2/85

[ Have a sales representative contact me.

Mail to: Scientific-Atlanta, PO. Box 105027
Dept AR, Atlanta, GA 30348
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Ted
Hartson

How did the president of the “Battle Creek Free
TV Association,” an organization devoted to keep-
ing cable television out of Battle Creek, Mich., end
up as Director of Engineering Services at Capital Ci-
ties Cable? Ted Hartson, the one-time cable antago-
nist, explained that it wasn’t cable TV itself he was
opposed to but, rather, the particular company that
was attempting to take over his territory back in
1964. Hartson, who has worked in radio shops since
his early teens, ran a TV and radio shop at the time,
and the cable company that wanted to wire Battle
Creek was planning to lease TVs to their customers
as part of the deal. 1 wasn't too happy about that
because | wanted folks to buy a set from me,”” Hart-
son admitted.

Hartson was successful in his efforts to keep Bat-
tle Creek free from cable, but only temporarily. Two short years later, Time Life Broadcast had its eye on
Battle Creek, but they weren't taking any chances. They offered Hartson a job, and he accepted. Hart-
son’s first system was in his hometown of Battle Creek, and he was involved from the ground up.

Shertly thereafter, Time Life Broadcast started a group called Time Life Cable Communications. Hart-
son stayed with Time Life Cable Communications until the early 1970s when American Television &
Communications Corp. (ATC) bought the company. At ATC, Hartson went from chief engineer for
Michigan to the first regional engineer for the mid-states. Ten years later, he left ATC to join OMNI-
COM of Michigan, a system owned by Capital Cities Cable. At OMNICOM, Hartson built the first 400
MHz system in the country and learned how to write franchise proposals and prepare franchise presen-
tations.

Soon after Capital Cities acquired the interests of Cable Com General, Hartson moved up to the cor-
porate staff. There he remains, working on FCC compliance, product evaluations, providing engineer-
ing assistance to systems, training engineers and technicians, building microwave and developing ways
to help cable engineers all over the United States.

The Average Leakage Index, well known in the industry, was conceived by Hartson several years ago.
Prior to its development, there was no objective method for evaluating the performance of a system.
"’|'ve developed more sophisticated things, but the Average Leakage index is definitely the most popu-
lar,” Hartson claims. “Signal leakage is a fascinating area because in the past there has been more heat
tnan light brought to the subject.”

Bill Petty, founder of Empire Communications, was not alone in welcoming Hartson’s development.
“With Ted’s Average Leakage Index, the cable operator has an actual measurement tool he can use to
evaluate the relative performance of his plant,” Petty said. "Too many engineers tend to be rather eso-
teric, but Ted always has a very good grasp of the real world and what is needed, as his creation of the
ALl demonstrates.”

Hartson views compatibility between cable and consumer electronics equipment as the next big
challenge the cable industry must face. “We have to make CATV more user friendly in terms of home
electronics,” he states. ""The way things stand now, the consumer is faced with such an unwieldy net-
work of cords, boxes, switches, converters, etc. Frustration is inevitable.”

The industry also needs to be more customer-service oriented, Hartson feels. “We've got to remem-
ber that we are refranchised once a month when the customer sits down to write his check. If he is un-
happy, we're out,” he warns. ’I have never thought that | had 5,000 customers; I've always had one cus-
tomer 5,000 times.”

Like most successful people, Hartson truly loves his work. “’l consider myself extremely lucky to have
gotten into cable TV. When | was a kid, | used to wish that | was growing up in the 1920s when broad-
cast was just getting its start. | thought all the frontiers in electronics were over. Boy, was | wrong!”

—Lesley Dyson Camino

6/February 1985 Communications Engineering & Design



SATELLITE RECEIVER

e o

AGILE 24SC

We Didn’t Lower Our Standards,
We Just Lowered The Price

INTRODUCING
THE
AGILE 245C

The cost of broadcast quality
premium programming just went
down, thanks to Standard
Communications’ new Agile 245C
satellite receiver. Descended
directly from the performance-
proven Agile 24S, the SC is a rock
solid, frequency synthesized
receiver designed to work with
our LNBC 24-A low noise
amplifier/block down converter,
which minimizes UHF interference
and eliminates the need for long
runs of expensive cable.

Other features include:

O Composite and baseband video
output

O An unclamped switch tor
decoder input

0 Simple adjustment

O An internal tracking filter pot
and fine tuning control for
each transponder to insure
peak performance and
minimize terrestrial
interference

O An easily accessible I.F. circuit
for simple installation of
microwave terrestrial filters

O Synthesized second L.O.,
effective AFC circuit and a
temperature stabilized
dielectric resonator oscillator
(DROQ) for drift free operation

And to top it off, the
Agile 245C comes with the finest
warranty available — one full year
parts and labor, and a five-year
replacement program.

If your receiver or LNBC fails the
first year, send it back and we'll
replace it, usually within 24 hours.
In years two through five, youe
covered by the same rapid
replacement program for a flat
rate of $100 plus freight.

No other manufacturer can
back its receivers and LNBC's like
this, because no other satellite
supplier can match the reliability
of Standard's Agile line.

Find out more about the new,
lower cost of broadcast quality
reception as well as our full
satellite systems capabilities by
contacting:

 Standard

» Communications

P.O. Box 92151

Los Angeles. CA 90009-2151
800/243-1357

(In Calif. 800/824-7766 ext. 275)

Engineered to a new standard.
Reader Service Number 4



Volume 11, No. 2

EDITORIAL OFFICES
Denver

Gary Y. Kim
Publisher/Editor

Lesley Dyson Camino
Production Editor

Loren Finkelstein
Teresa Jemming
Lisa Snyder
Editorial Assistants

Constance Warren
Contributing Editor

BOARD OF CONSULTING ENGINEERS
Chairman

Wendell H. Bailey, NCTA Vice President, Science
and Technology

Members

Ron Cotten, Vice President of Engineering, Daniels
& Associates Inc.

Bob Dattner, Vice President/Director of Technical
Services, Media General Cable

John Dawson, Director of Engineering, Mile Hi
Cablevision

Roy Ehman, Director of Technical Services, Storer
Cable Communications

Mark Elden, Director of Engineering, Showtime/The
Movie Channel

Steve Raimondi, Director of Engineering (East),
United Artists Cablesystems

Sruki Switzer, Consulting Engineer

Joe Van Loan, Engineering Vice President, Viacom
Cablevision

Nick Worth, Vice President of Engineering,
TeleCable Corp.

PRODUCTION
Denver

Kathy Berlin, Production Director
Brad Hamilton, Corporate Art Director
Diane Krensky, CED Art Director

Earl V. DeWald, Tim Sherman, Artists
Judith Ferland, Circulation Director

ADVERTISING
Denver

Cathy Wilson, National Sales Manager
Suzanne Sparrow, Classified Sales
Pam Berke, Marketing Manager
Kevon Storie, Traffic Manager

International Thomson
Communications Inc.

Thomas J. Corcoran, President/Chief Executive
Officer

Michael McCready, Publishing Vice President
David Carlton, Chief Financial Officer

OFFICES

Denver international Thomson Communications
Inc., 600 Grant Street, Suite 600, Denver, CO 80203 -
or- P.O. Box 5208 T.A., Denver, COQ 80217, (303) 860-
0111

Washington Bureau 1625 | Street, Suite 615,
Washington, D.C. 20006. (202) 835-0900.

New York Bureau 101 Park Avenue, Fourth Floor,
New York, N.Y. 10178, (212) 661-7410.

8/February 1985

Bad press

’Ca-Bull’ is the title a reviewer for Video magazine gave his January 1985 commen-
tary. It was one of two blasts aimed at the cable industry in that issue, and it’s not
the first time the cable industry has taken a pounding on Video's pages. Several neg-
ative commentaries also ran in 1984,

In the most recent pieces, the industry is blasted for failures in arenas ranging
from signal quality to programming. Our “‘greed and arrogance’” and “subscriber-
be-damned attitude are lambasted roundly.

It isn’t the first, and won’t be the last, time we get roasted by competitors. That
has to be expected. What should be increasingly rare, though, is substance for the
charges.

And that isn’t to say there isn’t room for complaint—of course there is. Technical
standards can be much higher; and if our industry’s leading engineers and manag-
ers get their way, things will get better. We're getting more sophisticated and expe-
rienced all the time. But we still have a ways to go, and the financial people can help
by recognizing the importance of funding training and maintenance, for example.

Video blasts the industry for opposing must-carry MTS. They're entitled to their
opinions, but the magazine’s readers are ill-served by the broadside attack. To read
Video's commentary, you'd think the cable industry has no reason to be concerned.
The authors claim knowledge of our best estimates of retrofit costs, but still insist
this is a technical cop-out.

It isn’t. The Society of Cable Television Engineers met in late January to discuss
precisely the question of MTS, and it simply isn‘t fully understood yet. Cable opera-
tors, castigated as ““all-but-ignorant” about MTS, should have a better handle on the
technical as well as the cost considerations as a result of the SCTE meeting. Un-
doubtedly, the report on Viacom’s Seattle system, which has two off-airs broadcast-
ing in stereo, shed some light on the subject.

We've got to do our part at CED as well, and you'll be seeing our contributions
soon.

Meanwhile, we can all pitch in and give our critics less to yell about. A little here
and a little there will go a long way. In Showtime/TMC'’s case, a really long way.
Their new uplink facilities and move to Galaxy, for example, have produced a 3-4 dB
improvement in signal quality at the TVRO site. The new one-inch rather than two-
inch tape machines also help. They're easier to maintain, more reliable, and provide
better audio noise reduction. In addition, new S/N and C/N tests are available to af-
filiates. Most important, perhaps, is the ability affiliates now have to test for ter-
restrial interference with their received signals.

In the future, new tests will be possible: dropping signal power 2 dB at a time to
check signal degradation and checking for interference when satellites are at two
degree spacing (using a field strength meter).

Pitch in. We can all do better.

Communications Engineering & Design



Now when you install CATV converters,
you caninstall Panasonic’ reliability.

When you install the new Panasonic
CATV converters for your cable
customers, they'll be gettirg far more
than'the reliability they've come to
expect from Panasonic.

Take our TZ-PC110 with full-function
infra-red remote control. It includes
subscriber-oriented features such as
15-channel memory to make tuning
easier, two-speed up/down scan
tuning for quick search and a built-in
holding bay for the remote when not

in use. Even an optional parental
guidance key so your customers can
control the channels children watch.

When remote control isn't yet a
customer priority, there's the “remote
ready” TZ-PC100. And it accepts our
optioral remote control unit at any
time, since no field retrofit is needed.

So now there is no reason to give
your customers just any CATV con-
verter. Give them the performance
and reliability of Panasonic

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

Cable TV Supply Company
1-800-241-2332

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

Panasonic
Industrial Company

Reader Service Number5
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Cable/consumer interface issues

By Del Heller,
Director of Engineering,
Viacom Cablevision

The explosive growth of services and
number of channels offered by the ca-
ble industry over the last six to eight
years has been paralleled by a similar
growth in the capabilities of consumer
electronic devices such as television re-
ceivers and videocassette recorders.

Unfortunately, however, the cable
and consumer electronics industries
remain more on parallel rather than
converging paths.

When satellite-delivered program-
ming became available in the late 1970s,
it triggered new growth for the cable
industry. Systems were able to offer un-
interrupted movies, sporting events
and a variety of other programming
that couldn’t be purchased elsewhere.
To accommodate these new services,
technological changes had to be made
in plant operations. Some of these
changes included expanded bandwidth
amplifiers, set-top channel converters
that could receive the mid-band and
super-band channels and converter/
descramblers that could descramble
the security measures employed on
movie services.

These new services drove the first
wedge between the reception capabili-
ties of subscribers’ television receivers
and the expanded channel capacity of
cable delivery systems. The usefulness

of popular receive remote controls was
diminished. However, the excitement
of having a whole new spectrum of en-
tertainment services, combined with
the limited tuning capabilities of the
television receivers of the time, tended
to minimize customer demands for an
ancillary tuning device for receivers.
Receiver manufacturers in the late
1970s reacted to the expanded channel
capacity of cable systems by introduc-
ing the first “cable-ready” television re-
ceivers, most of which included the ad-
dition of some, if not all, of the mid-
band channels. Once again, cable
subscribers could receive some ex-
panded, non-scrambled channel offer-
ings without using a set-top converter.
Channel tuning designations in most
of these early receivers did not corre-
spond to the alphanumeric channel
identifiers used bv the cable industry.
Later versions of the early ‘“cable-
ready” sets had limited super-band cov-
erage, but their channel number desig-
nations did not match cable’s channel
numbering scheme, causing even more
confusion among cable subscribers.
The cable industry compounded the
confusion even further by using alpha-
betical channel designations for mid-
band and super-band channels on
many set-top converter/descramblers.
In addition, the channel program cards
supplied subscribers usually listed the
channel designation scheme utilized by

converter/descramblers and not the
channel numbering scheme used by
"“cable-ready” receivers.

Despite this confusion, cable’s new
and diverse programming choices con-
tinued to attract new customers. At the
same time, cable-ready receivers were
becoming more popular with cable
subscribers, especially since they of-
fered such conveniences as remote on/
off, volume control, channel tuning and
limited remote color adjustment.

Most of the converter/descramblers
offered either non-remote units or
cumbersome, cord-type remotes, nei-
ther of which offered remote on/off or
volume control.

Another factor driving cable in the
opposite direction of customer conven-
ience was the need to scramble pay ser-
vices to control the unauthorized re-
ception of these services.

In the early 1980s, a second, more se-
cure generation of converter/descram-
blers was offered by converter manu-
facturers to counter the rising theft of
cable pay services. Most of these new
descramblers offered such customer
amenities as infrared remote control of
volume, channel tuning, receiver on/
off, favorite channel recall and channel
scan, among other features. Although
these features were attractive to many
cable subscribers and an additional
source of revenue for operators, they
represented a duplication of cost to,

12/February 1985
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wfe've created maximum signal
security with the Magna 6400 Address-
able Converter System. Maximum
could be an understatement because
our System possesses Encryptic
Encoding™—an incredibly intelligent
scrambling method combining
advanced digital techniques with
proven RF circuitry.

However, you can change the
authorization code on a random basis

Stop

whenever you wish. And under the syn-
chronized direction of the System'’s
controller, you're always in total control
of your signals. Your control is extraor-
dinary because the Magna 6400
Addressable has every conceivable
technological feature to keep your sig-
nals as safe as money in the bank.

Best of all, our System makes
pirates go bananas.

Call us toll-free, and talk to your
Magnavox account executive about

our 6400 System. For addressability,

security and refiability, it's the System
you should have because there are a
lot of monkeys in the jungle out there.

Nt ——— e

ik
¥ SYSTRMS, INC.

A NORTH AMERICAN PHILIPS COMPANY
100 FAIRGRCUNGS DR., MANLIUS, N.Y. 13104
TOLL-FREE 800-448-5171 (IN NY, 800-522-7464)
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Imagine The Features That Will Answer
Your Present And Future Needs
... Then Call Di-Tech

Audio/video routing switchers come in many different
shapes and sizes, offering a variety of features. Since
F your requirements change from year to year,
fadDREEREL L SR B shouldn’t you select the one that fits today’s
SUTE R IR TR i budget AND can meet your present and future
Lo ' needs? Then try Di-Tech. We've got that

. - — 7 small 4 x 1 matrix switcher and the 200
------ ’ x 200 switchers. We’ve even got a se-
lection of in-between sizes for audio
BERERREEREERT only, video only or audio follow
‘ 1 video with 1, 2 or 3 channels

of audio per input...........

S N o ” FEJE‘HFIF |
] : - 4 i TH # Marn 6t |il .-: T TT

We also man-
ufacture a com-

plete line of termin-

al equipment, video
detectors, touch tone
control systems, audio
monitor amplifiers and a 7
day computer controller.Our
audio, video and pulse distribution
amplifiers feature looping inputs with
6 outputs and can be intermixed within

the same mounting frame. The model # 101
frame is 1.75” high and mounts up to 3 mod-
ules; the model # 103 frame is 5.25” high and
mountsup to 10 modules .................co.onl

Whatever your present or future needs are, call Di-Tech for the
high quality, reliable, easy-to-operate answer.

oo m our NEW, bigger location:
48 JEFRYN BOULEVARD
® I L) e c DEER PARK, N.Y. 11729
: TEL. #(516) 667-6300
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FEATURE

and engendered confusion and resent-
ment among, cable subscribers who
had remote control “cable-ready” tele-
vision receivers.

By early 1982, the consumer electron-
ics industry was able to offer receivers
that matched the technological capabil-
ities of modern cable systems as far as
channel tuning, but the consumer still
could not utilize all the features of his
remote control receiver if he wanted to
subscribe to a cable or pay TV service.

The tiering structures of new cable
marketing strategies now were requir-
ing more and more channels to be
scrambled. As a result, the incompati-
bility issue intensified. The television
receiver and cable industries continued
to diverge. No suitable marriage of the
respective technologies was attempted.

Videocassette recorders pose other
problems. As sophisticated as both ca-
ble and VCR technologies are, many in-
compatibilities exist. Stereo television
represents yet another challenge to the
cable industry.

Customer service has become a ma-
jor industry focal point during the last
year. One important element in this
quest for greater customer satisfaction
and customer retention is the willing-
ness to address the issue of compatibil-
ity between cable technology and cus-

tomers’ entertainment equipment.
With the mushrooming of VCR sales
and the advent of stereo television, sub-
scribers are making significant invest-
ments in sophisticated entertainment
equipment. This equipment offers
greater convenience and flexibility in
entertainment choices; and if cable TV
limits this flexibility, the subscriber is
likely to spend his entertainment dol-
lars elsewhere.

Collaborative efforts

An encouraging development in
early 1982 was the Electronics Indus-
tries Association and the National Ca-
ble Television Association’s decision to
sponsor a joint engineering committee
to explore the various incompatibilities
between modern cable television sys-
tems and services and TV receivers, par-
ticularly the "cable-ready” type. Three
working groups were formed to ad-
dress channel tuning standards, RF in-
terface standards and a cable decoder/
television receiver interface.

In 1983, EIA Interim Standard (1S-7)
was issued. It proposed a standard
channelization and numbering plan to
be used by consumer electronics man-
ufacturers, cable equipment manufac-
turers and cable television systems,

The RF interface standard, which

deals with such things as television re-
ceiver input levels, impedances, return
loss, oscillator leakage, etc., has one
more task to perform. Field tests have
indicated that current cable-ready re-
ceivers have insufficient RF shielding
protection against strong local broad-
cast television stations. Laboratory
work currently being done will attempt
to establish an acceptable specification
on RF shielding integrity.

The decoder interface working group
has developed a baseband video/audio
interface. A preliminary field trial of this
baseband interface will be conducted
in early 1985. Participating in these
trials will be a number of major televi-
sion receiver and cable descrambler
manufacturers.

The main premise of the interface is
that it will support the use of a scram-
bled signal decoder module that will
plug into a multi-pin connector on the
back apron of a cable-compatible televi-
sion receiver. All tuning, amplification
and detection functions will be per-
formed in the television receiver. The
decoder module will provide the au-
thorization recognition and descram-
bling functions necessary for scram-
bled or tiered services. Non-address-
able and in-band or out-of-band
addressable baseband scrambling sys-

Get TOUGH on CABLE THEFT! Patrol YOUR System with

CONVERTER WARDEN SECURITY SEAL

Bright Silver Metallic with Red
Warning Accents and Warning
Message discourages the
potential thief.

Attempted Seal Removal
results in seal separation and
area reading VOID, VOID, plus
particles visible to black light,
a positive detection of
tampering.

DESIGNED FOR PROFIT P

(>
Telecrja er

PRODUCTS CORPORATION

P.O. Box 30635 Billings, MT 59107
Call 1-800-548-7243

2%, i

ROTECTION!

See You at the

TEXAS SHOW
Booth #636

CONVERTER SCREW
SECURITY SEAL

Actual Size 1" x 1"
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tems could be supported by this inter-
face. All present capabilities of base-
band addressable converter systems
would be preserved.

The decoder interface offers the fol-
lowing advantages:
To the subscriber:
B Full utilization of all receiver remote
control functions
B Single remote control, even for pay
services
® No monthly charge for a second
remote control
B Potentially cleaner pictures due to
the elimination of doubly processed
signals when using an external con-

verter/descrambler
To the cable operator:
B A possible 50 to 66 percent savings
in decoder capital investments
B The long-term potential for elimi-
nating all decoder investment costs
@ Greater customer satisfaction
B Simpler maintenance and fewer ser-
vice calls for decoder problems

The proposed receiver/decoder inter-
face sits squarely between two diverse
cable industry opinions. One says the
ultimate location for the subscriber de-
coder should be off-premises so cable
signal security can be controlled. The
other argues that the decoder should

“The hest aerial lift
around is notacopy
of Versalift...it’s

the real thing!”

While some people make copies, we continue to manufacture ‘‘the real thing . . ."”
VERSALIFT, still the leader in aerial work. Imitation is said to be the sincerest form
of flattery but our proven track record cannot be imitated.
VERSALIFT is built for durability. its simplicity of design insures low maintenance
cost. With VERSALIFT, the national average for parts is less than $80 per year.

The VERSALIFT safety record has been outstanding. Our continuing engineering review
process, operator training programs and exacting design criteria help to insure it.

‘ ., BASY SETVICE access

Choose from a wide range of VERSALIFT models:
“Elbow’’ or Telescopic, truck or van-mounted, working

heights from 27’ to 45'.

When you need an aerial lift,

don't get a copy—get the

real thing. VERSALIFT. From Time
Manufacturing Company.

Main drive componems ae: umww
located inside the pedestal on. Start/s human
TEL and VAN-TEL models far._ enigines rsimpictyand

m A " - U : : "-

optimum

For complete informatio
of VERSALIFT aerials, call

remain in the home if secure video en-
cryption techniques are being
employed.

Neither position completely ad-
dresses issues that may be critical to the
continued growth of the cable industry,
such as greater recognition of customer
desires and the reduction of capital ex-
penditures and operating expenses.

Both on-premise and some off-
premise systems have redundant tun-
ing and processing functions, which
leads to subscriber frustration. Other
off-premise systems, such as the
switched trap’’ systems, do not have
redundant tuning and processing func-
tions, but have other drawbacks such
as limited tiering capabilities.

The baseband decoder interface may
offer a solution to both these problems.
The elimination of the redundant tun-
ing and processing of cable signals with
the decoder interface is clearly evident.
What may not be so evident is the po-
tential for substantial long-term savings
in capital investment and operating ex-
penses.

Decoder interface benefits

If the decoder interface concept is
married with a secure video/audio en-
cryption system, it's possible for the
subscriber to own and install the de-
coder himself. The cable operator
could control the encryption key and
download information to activate the
decoder.

Even if the operator continued to
own the decoder, its cost would be con-
siderably less than a set-top model.
Some adjustments would be necessary
for the cable operator. Remote control
revenues lost due to the decoder inter-
face could possibly be recovered by
charging a minimal rental fee for the
decoder. This fee could possibly re-
cover the complete capital investment
in less than two to three years. Opera-
tor-owned decoder maintenance costs
should be less than what is presently
incurred because of its reduced parts
count. Subscriber-owned decoders
could be repaired or replaced by the
cable operator for an appropriate fee.
Decoders could possibly become a
throw-away item if modern IC technol-
ogy reduced decoder cost sufficiently.

A real boon to the implementation of
this interface would be the adoption of
a single video encryption standard. If
this occurred, standard decoder mod-
ules could be produced by any number
of untraditional decoder manufactur-
ers. Subscribers could purchase their
decoders from a television dealer or
other electronics outlet, with the capi-
tal and maintenance costs becoming
the sole responsibility of the
subscriber.

Communications Engineering & Design




ZETA OFFERS THE INDUSTRY’S MOST COMPREHENSIVE FAMILY
OF FREQUENCY AGILE MODEMS FOR
COAXIAL CABLE DATA COMMUNICATIONS!

MODEL 219 756 T
modems nstaled, Model 37 plag, DATARATE 19.2KBPS 56 KBPS 1544 MBPS
R(EET el C el INTERFACE RS-232C RS-232C/RS-449/V.35 DS

SUBCHANNEL SPACING 50KHz 150 KHz 1 MHz

ZETA's series of RF data modems are  spectral efficiency offers increased
designed to provide pointto pointand  data circuit density within available
multidrop data communicationsover  cable bandwidth, Horizontal desk top
broadband coaxial cable networks.  and vertical rack mount configurations
ZETA modems are fully transparent fo  are offered.

any data format or protocol. Superior

Switch Selectable Subchannels

Error “ree (10~ BER or better)
Synchronous or Asynchronous
F-equency Coverage to 500 MHz
Spectrally Efficient

Flexible Channel Pairing
internal Diagnostics

Z19
RF MODEM

ARRIER
IT RECEIVE C
CLEAR TRANSM DATA ECT

REQUEST 7O SEND  DATA

ET
DATA ST 5 SEND

READY

Model 719.

19.2 KBPS Modem
with 120 switch-
selectable
subchannels.

ZETA a leader in RF and microwave products .2 ZETA LABORATORIES, INC.
E

since 1968, offers standard or custom A SUBSIDIARY OF CCT
configurations to suit your needs. Stock to 45 day 3265 Scott Blvd., Santa Clara, California 95054
(408) 727-6001 TWX 910-338-7336
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SPECIAL WINTER PRICES

CARPET

CUTTER .o
DRILL GUIDE

®Saves time.
eEasy to use
ePrevents loose thread
entanglement
sEliminates insurance claims
eMakes opening through carpets
and floors quic%(ly and neatly

The Carpet Cutter and Drill Guide
is 5-3/8"' long and comes in two
sizes: Part Number 4250 is
designed for standard 1/4" drill
bits. Part Number 4375 is designed
for standard 3/8’’ drill bits (or

A MUST for cable TV, telephone,
alarm system or other wiring--
installation personnel. ldeal for carbide tipped 3/8'" drill bits for
use in homes, offices, restaurants, use on concrete or other

hotels, or similar locations with Barticularly hard flooring materials
carpeted areas eneath the carpeting)
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BEN HUGHES

COMMUNICATION PRODUCTS CO

304 BOSTON POST ROAD. P.O BOX AS
OLD SAYBROOK. CT 06475 (203) 388-3559

FEATURE

Refurbished
Converters

JRX-3DIC $5690
JRX-3DI 4500
JRX-3 2500

M35-B 3400

Outside California

800-227-1200

Inside California

800-223-3152

SERVICES

3270 Seldon Court, Suite 5
Fremont, California 94539
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To encourage the purchase and rapid
deployment of cable-ready receivers
with the decoder interface, cable opera-
tors could offer either a rebate program
in conjunction with receiver manufac-
turers or a discount on the subscriber’s
monthly cable bill.

The proposed receiver baseband in-
terface also could support other con-
sumer electronic devices and services
capable of baseband video/audio in-
puts and outputs such as VCRs, video-
disc players, teletext decoders, DBS re-
ceivers and stereo television broad-
casts. Personal computers could be
interfaced either through composite
video or RGB connections.

Multiple interface devices such as a
pay service decoder and a VCR inter-
face module could be accommodated
via a “piggy-back’”’ arrangement in
which one interface module plugs into
the top of a previously installed mod-
ule.

Arguments for cooperation

Other cable/consumer interfaces are
faced with some of the same difficulties
as television receivers. The full
operational features of modern,
programmable VCRs are negated by
much of the existing cable converter/
descrambler technology.

Converter enhancements such as
programmable remote controls, which
will turn on and tune the converter at
pre-set times and intervals for
unattended recording, will be helpful.
But the subscriber will still be faced
with programming both his converter
remote control and his VCR for
simultaneous operation.

The cable industry’s plans for a viable
pay-per-view or pay-on-demand service
(to counter the impact of video tape
rentals) should consider the possibility
of a strong demand for either attended
or unattended recording by the
subscriber. If the cable/VCR interface is
not simplified, some operators might
have unpleasant conversations with
subscribers who purchase a PPV event
with the intent of recording it while
away from home, only to find that
cable/VCR interface incompatibility
prevented the VCR from recording.

Consumer electronics manufacturers
and the entire cable industry—
manufacturers and operators alike—
must begin to work more closely to
meet the needs of our common
customer. There are a number of
existing committees jointly sponsored
by the EIA and NCTA that are
attempting to address the various
incompatibilities that exist between the
two technologies. These committees
need your suggestions and help. CED
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HOWTO
STAY

OUT OF
TROUBLE.

DON’T MESS AROUND WITH ANY CABLE YOU'RE NOT SURE OF.

i

MA:

y
PII.WHEN IT WORKS SO ELL, WHY
TAKE ACHANCE ON ANYTHING ELSE?

M/A-COM Cable Home Group, PO Box 1729, Hickory, NC 28603
800-438-3431, in NC 8(1)-222-6808, telex: 802-166
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Living with 21006

By Roy O. Ehman
Director, Technical Services
Storer Cable Communications

Yes, folks, FCC Docket No. 21006 is going to change the way
we do business. The interim signal leakage rules we’ve been
operating under for the past few years have now become final
regulations, although the NCTA and others have filed for re-
consideration of the decision. Frequency offsets, peak power
limits and routine monitoring provisions are key elements of
the new rules.

Let’s start by taking a closer look at the new offset require-
ments. We will be on a channelization plan that doesn’t in-
clude the standard frequencies as we have known them such
as XXX.250 MHz. But there is some flexibility and, assuming
you meet the leakage requirements, you will never have to do
those tedious computer runs or, worse yet, those "distance
by trigonometry” calculations.

We must be offset 12.5 kHz from all FAA/government sta-
tions in the communications bands (118-136, 225-328.6 and
335.4-4-400 MHz) and 25 kHz in the navigation bands (108-118
and 328.6-335.4) with a frequency tolerance of +5 kHz. The
rule holds regardless of how far your system may he from any
such station in the continental United States.

Expressed as a simple formula, our comb in the navigation
bands is + (2n + 1) x 25 kHz, and in the communication
band it is + (2n + 1) x 12.5 kHz (where n is any integer in-
cluding zero). Let’s take two examples. First, Channel A — 2
previously on 109.250 could now be on 109.175, 109.225,
109.275, 109.325, 109.375, etc. Taking Channel L in the commu-

nication band at 187.250, the new possibilities would be
187.2125(n = 1 and —(2n + 1) x 125 = 37.5) or 187.2375,
187.2625, etc.

No deviation from these allocations is permitted, regardless
of service volumes or whether the adjacent channels are va-
cant or not.

[t has not been difficult for modulators to get crystals that
will meet the requirement for about $25 each. Sometimes it
has been necessary to ’pull’”” the unit using the feedback trim-
pot or squeezing or expanding a coil or even adding L or C.
The most you can move the output frequency and remain sta-
ble is about 300 kHz. When time is of the essence, three crys-
tals of the same nominal frequency can be ordered at the
same time with the assurance that at least one of them will be
close. Once the crystal is in the “window,” it seems to stay
within a kHz at most.

Processors are another story. Due regard must be had for
the oifset, if any, of the transmitting station, but there is not
too much you can do about a low-grade UHF station that
waltzes all over the band. If it wandered right out of the win-
dow, consideration would have to be given to going demod-
remod.

HRC systems will be able to squeak by with a rubidium
comb driver on 6.0003 MHz +1 Hertz at a one time cost of
$5,000 to $7,000.

The popular old Snifier frequency of 108.625 falls on our

The new FCC rules

1. We must be offset 12.5 kHz from all FAA/government sta-
tions in the communications bands (118-136, 225-328.6 and
335.4-400 MHz) and 25 kHz in the navigation bands (108-118
and 328.6-335.4)—both with irequency tolerance (T) of +5kHz
and regardless of the distance our system may be from any
such station in the United States.

2. Those systems that qualify under the new rules may run
signals in the plant with a maximum peak power of 10 watts
(+38dBmV)in a 25 kHz bandwidth without application.

This means we can stop worrying about clearing audio sub-
carriers or having to run them ""reduced.” It also takes the
heat off FM modulated supertrunks and most data, converter
and contro! carriers. Note, however, that in the absence of
any time constant in the language, peak power means instan-
taneous peak power and, as such, it forbids signals from a
high level sweep system from passing through the aeronauti-
cal bands.

3. We must set up a routine monitoring system so that the
entire plant is covered every three months. Leaks in excess of
20 uV/Meter are to be repaired ”within a reasonable period of
time.” The logs covering leaks found, probable cause and
date repaired are, as always, to be retained for a period of two
years and made available to any FCC personnel on demand.

4. In order to come under the foregoing new rules, systems
must meet the cumulative leak index criteria on existing and

on new plant (before it is put into service) and formally once
every 12 months. This could be tough on large (1000 + miles)
systems since no allowance is made for size.

5. Those systems not ready to meet the new requirements
are automatically grandfathered until Jan. 1, 1990. These sys-
tems will not have to meet CLI nor do they have to monitor
the entire system every three months, but they must continue
to do "“routine” monitoring which is just good engineering
practice in any case. They also must be properly offset from
FAA stations within 111 Km (as before, but in terms of the new
reduced spacing requirement applicable to grandfathered
systems). But if a new FAA "drop-in” station were licensed in
the area, and absent a waiver, the system would lose its grand-
fathered status for the channel and might have to shut it
down. There also are some interesting rule changes for grand-
fathered systems.

When does all this happen? The official publication date
was Dec. 17, 1984, but further word is expected from the FCC
before actual processing starts. But one thing is certain: Those
systems than can and do come under the new rules will ob-
viously have met CLI and, since they also will be properly off-
set from all FAA frequencies, it will be impossible for them to
interfere with aircraft.

Those systems that do elect to stay grandfathered for pro-
tracted periods of time are going to be the object of close
scrutiny by the FCC under their greatly stepped-up 1985 in-
spection budget.

20/February 1985
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THE MOST MEMORABLE FEATURE
OF THENEW WATCHMAN 11
ISYOU CAN FORGETIT.

The new Watchman®1I is
aworry free battery designed
for CATV and other stand-
by power applications. You
install it. You forget it.

Here's why:

The new WatchmanII's
Absolyte™ sealed lead acid
technology means no
¥ maintenance, and no main-
© tenance cost. It means no
climbing poles to service
batteries. The WatchmanIl
never needs watering,
there's no acid spillage or
corrosive fumes to damage
electronics. And because
it is sealed, you can use the
WatchmanlIL in any position,
in any location, no matter
- how remote, even freezing
. will not hurt it. Unlike most
standby batteries, Watchman
I thrives on cycling and
can be cycled over 200
times, even after being in
day-after-day float service.

For more information,
and other technical data,
write or call Bob Hasewinkle,
Product Manager— Specialty;,
GNB Batteries Inc.,

PO. Box 64140, St. Paul,
MN 55164, 612/681-5000.

™
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comb and is, therefore, good under the new rules. But if data,
converter or control carriers are to be run at levels in excess
of 10* watts (+38.75 dBmV peak) anywhere in the system,
they will have to be moved into the relevant comb slot.

Under the new rules (and assuming you qualify on the
other counts), it is merely necessary to "'notify”’ the FCC of the
aeronautical channels to be used and the offsets. You may
immediately use these frequencies and, if you have done your
homework properly, there will be no further response from
the FCC. But make darn sure you do meet all the require-
ments, as a few will undoubtedly be “spot-checked’’ shortly
after filing.

It also will be necessary to notify the FCC of all signals car-
ried in the aeronautical bands and note the type of emission.
“The timely filing of FCC Form 325, Schedule 2, will meet this
requirement.” Do remember to include all non-TV signals
such as leakage pilots and control carriers. They are apt to be
missed by the program-oriented personnel who are often re-
sponsible for making up the 325.

While discussing notification, let’s clear some of the confu-
sion surrounding the dual standards we will be looking at.

1. If you use any frequency in the aeronautical bands for
any purpose, at peak power levels above 10 watts (+28.75
dBmV in 75 ohms), in 25 kHz of bandwidth anywhere in the
system, you are obliged to monitor, log and repair leaks in ex-
cess of 20 uV/Meter. Suppression of “harmful” interference
still applies to all systems under all rules. Note that your nor-
mal signal level meter is very close to peak reading but may
need to be corrected from its nominal 4 MHz bandwidth to 25
kHz, depending on the type of signal being used to monitor.

2. Grandfathered systems operating under the “old” rules
need only notify the FCC of the use of any frequency in the
aeronatuical bands in excess of 10" watts (+28.75 dBmV) and

up to, but not exceeding, 104 watts (38.75 dBmV).

3. Grandfathered systems in operation before Jan. 1, 1985,
that carry aeronautical signals in excess of 10" (28.75 dBmV)
must be offset from any FAA/government station within 60
nautical miles (111 Km), but it need only be by 45 kHz plus
the frequency tolerance of the cable signal or signal compo-
nent,” instead of the old 50+ T and 100 +T.

4. Frequencies up to a power level of 104 watts (+38.75
dBmV peak) can be used without notification.

If you can’t meet the new relaxed standards that now apply
to grandfathered systems, and you can’t meet CLI, you may
eventually have to abandon some channels.

Cumulative leak index

This is a measure of cable systems leakage penetrating up
into the airspace of aircraft in the vicinity. The measurement
technique has been around for some years, and more and
more systems are using it.

The CLI is quite a different animal from single leak intensi-
ties or ""leaks per mile.” Since it is a very valuable tool for as-
sessing airspace leakage, we need to be aware of the two fun-
damental properties that set it apart:

1. There is no allowance or factorization of mileage. It’s just
the absolute, raw number of leaks times the square of their
values. This means that as far as CLI is concerned, the little
systems (= 100 miles) are laughing, while the big ones (£ 1000)
may not be. The miles part of the calculation involves simply
extrapolating the results of a partial drive-out over the entire
plant.

2. There is a square law factor involved. You will observe
this in the formula below where you can see that the value of
"leaks found” is squared. This means that it only takes a
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ONETAP CLIP NEEDS NO HOLES

ONETAP™ Clip fastens coax cable to
="\ — poured concrete —no need for special
) tools! Tempered steel pin easily pene-
trates poured concrete, cinder blocks,
mortar, bricks, hardwood floors. Strain
relief grip holds ONETAP™ Clip on cable
while pin is driven —route cable as you
install. 3 sizes fit all coax cable installs.
Available in long pins for use in porous

materials. Patent Pending.
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Don'tGive

Them AThing
Unless They
Pay For It.

The problem with most converter systems is that they give too much.

They give free remote control. Free volume control. Free parental control. Free favorite
channel. Free direct channel tuning. They even make it easy to rip off regular service.

You can’t make a profit giving away cable service for free.

So M/A-COM’s new 3025 addressable converter system lets your customers decide which
features they want or don’t want and pay for them accordingly. In fact, our new converter has
more sophisticated operational and billing software than you're likely to find on any system,
anywhere.

Some people call it revenue enhancement. We like to call it making bucks.

If you're interested in selling more and
giving away less, contact your M/A-COM field
representative or call 1-800-438-3331.

Hickory, NC 28603, 800-438-3331, in NC 800-222-6808, telex: 802166
Reader Service Number 16



Details Enclosed

Since one multiple
dwelling enclosure looks
pretty much like the next,
you have to take a close look at
the details. And when you do, you'll find that
CWY has designed significant advantages
into every apartment security box.

For example,

CWY's all-welded

enclosures are
constructed of
heavy l6-gauge
aluminized steel—
shown to outlast
unpainted galvanized
steel at least five-to-one.
For added security,
CWY enclosures feature
security stops welded inside
the front cover...a hingeless, secure
cover removal system...knockouts for
optional cam locks...and extra heavy-duty
plated ll-gauge replaceable hasps.

INTERIOR WELDED

SECURITY STOPS ’Z\

REPLACEADLE
HASP (hGhD

Plus, CWY
enclosures are pre-
drilled to accommodate the

revolutionary CWY Omni-Rack™
system, which uses a unique panel and rail
design to make apartment boxes more
orderly, secure and serviceable. The Omni-
Rack means quick and easy audits and
subscriber status changes. Your service
personnel save t1rne SO you save money.

And while you're looking at detail, don't
forget the bottom line. You'll find CWY's
enclosures to be very VARIABLE $1ZE
competitively priced. KNOCKOUTS

So take a closer
look at CWY's apart-
ment boxes. For more
information about
CWY's complete line
of enclosures and
other cable TV 5-SEP BAKED
solutions, write or ENAMEL FINISH
call toll-free today.

DIMPLED ARENS AT
MOUNTING HOLES

Not just supplies. Solutions.

CWY

eleclvon cs

PO. Box 4519—Lafayette, IN 47903—Call Toll Free: 1-800-428-7596—Indiana: 1-800-382-7526
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handful of the bigger leaks to do you in. Let’s take a look at a
hypothetical example of a 1000 mile system:

Drove 750 miles.

Found 300 leaks = 50 uV/M
Found 30leaks = 150 uV/M
Found 3leaks = 450 uvV/M

CLI = 10x LOG (plant mi|e.s)v x (sum of each leak)
(plant-mls driven)

Sum of each leak squared
= (300 x 50 x 50) + (30 x 150 x 150) + (3 x 450 x 450)
= 750,000 + 675,000 + 607,500

= 2,032,500
CLI = 10 x LOG (1.33 x 2032500)
= 10 LOG (2710000)
= 64.33 (LOG to BASE 10)

This exceeds the legal limit of CLI =64, Note the contribu-
tion from the 3 big leaks. Without them the CLI would have
been 62.79, which is most acceptable. This clearly indicates
that as far as CLI is concerned, we must never let up on rou-
tine patrolling and repair and that the big leaks should be re-
paired immediately.

In order to help you get the feel of how CLI stacks up, here
is a program that will run under almost any BASIC with minor
changes.

13@ PRINT TAB(-1.9) ‘Clear the Screen

119 PRINT TAB(22.45)"CLI.BRS 841292 oy Aoy Ehman' 'Subst, your name etc
12@ PRINT TRB (25, 2d) ; 'Skap & iines

138 PRINY * TOTAL NUMBER SIZE IN CUMULATIVE™

143 PRINT * PLANT  LERKS MICROVOLTS LIAK INDEX™

160 DIM S(3) ‘Cute littie array

299 'RIIUN ertry point

219 PRINT TAB(7.@)TAB(~1,1d) ‘Clear to enc of screen
229 SRINT TAB(22,38) “lero “Microvolts alss ends irout

23@ FOR I=1 7O 3 :LET S(1)=d :NEXT | ‘Set Leaws Squares=Q
249 LET R0wW=8 LET =}

320 'NEAT LINE era-y peant
319 LET NN= :LET mv=p ‘Reset 1nput variab.es
320 PRINT TRAB(ROW,®7); : INPUTINN ‘Use vour cwn pratacols
330 PRINT TARB(ROW.22); :INPUT:my ‘to pesition cursor

3408 S(I)=(NNeMyemy) ‘urder correct colunns
350 CLI=!2#L0GIA(S([)«]1) 'Cale single valve LI
36@ ORINT TAR(ROW, 35)CLI Print at

370 ROW=ROW«1 :l=]+1 Increment lire 3 sudsc.
382 [F mv O @ AND I ( 4 THEN GOTO 0@ Feturn 1F not escec
499 END sequence

419 CLI=1Q¢LOG1R(S(1)+S(2)+5(3)+1) ‘Cale summation CLI

429 PRINT TRB(ROW+1,@7)"CLI - ALL LERKS CZOMBINED “:

430 FRINT TAB(RIW+1, 25);CL! Srant a1t

440 IF CLIY64 THEN PRINT TRB(ROW+1.432)" (There's work to be cone') "
459 PRINT TRB(29, 38) "RETurn te Continue any letter to stop . . g
460 INPUT:ANSS

470 [F ANSS="" THEN GOTO 299

489 END

The TAB, ROW and COLUMN calls position the cursor. Use
the equivalent for your version of BASIC. To get a printing
version, just write duplicate print statements to file and spool
or send me an SAE for a listing.

Here is an example from the above program to consider.
The number of leaks is the total plant leaks as extrapolated
from drive-outs, which should always include your most leaky
plant.

’

REVOLUTIONARY! ——
A TRUE TDR $é’§‘gooJ

COMPLETE |
uy.

Guaranteed 1 Full Year
MODEL 2901A + TIME DOMAIN REFLECTOMETER « CABLE FAULT LOCATOR

SIMPLE AND EFFECTIVE
“An instrument you can find fault with"”

. . Manufactured by AVTEK INC.
Distributed by: Aurora, Nebraska (402) 694-5201

estern Caty

3430 FUJITA AVENUE
TORRANCE, CALIFORNIA 90505-4078
(213) 539-8030 Reader Service Number 18

“Its
ontime
or free.”

It's a simple promise
And though it's based
on basic American

values, PTS is the e
first and only ,'j& 5
converter repair e

company to make it. =

Cable technology flashes
messages instantly into America’'s
homes. Less than one hundred
years ago brave young men on
horseback carried messages to
ournew frontier.

Though covering only a nineteen
month period of our history, these dashing G
heroes wrote themselves into our national
heritage through overwhelming energy,
perseverance, and service to their
fellow-men.

Armed only with two revolvers and a
knife, the riders raced from St. Louis to
Sacramento through the western plains
and mountains. The nre‘zarly two-thousand
mile journey took less than nine days, and Przn
in thJe 650,000 total miles ridden — only EX ESS
once didthe mail failto arrive aspromised.  (CONVERTER

The spirit of service rides on at PTS
natPTS  REPAIR

with “on time or free” 4

converter repair. %
= A— =
P A v
'lu
PTS

PTSCorporation  P.0O. Box272 Bloomington, IN4A7402 (B12)824-9331
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[ _
NUMBER SIZE IN CUMULATIVE
OF LEAKS MICROVOLTS LEAK INDEX

100 75 57.50
200 75 60.51
500 75 64.49
1000 75 67.50
50 150 60.51
100 150 63.52
200 150 66.53
5 500 60.97
10 500 63.98
20 500 66.99
1 1000 60.00
2 1000 63.01
5 1000 66.99

1 1000 60.00 ]
1 1250 61.94
1 1500 63.52

1 1750 64.86 J

It is important to note that 50 uV/meter is the threshold
level for inclusion of leaks in the CLI calculation. This is
clearly stated in Docket 21006, Second Report and Order Ap-
pendix A, Paragraph 3, (a), (1), and could easily be overlooked
in a cursory reading.

Quarterly and annual ride-out

Under 21006 we must institute a monitoring, logging and
repair operation such that our entire plant is covered every
three months. Additionally, one of the four coverages must
be an accurate CLI patrol embracing at least 75 percent of the
plant and including any parts that may tend to low integrity.
The result must be CLI =64 or less. A similar CLI also needs to
be done before we can come under the new rules. Also, any
new plant, when calculated in with the rest of the plant, must
meet CL|I =64 before it is put into service. For this purpose
any test frequency will be acceptable, but if it’s an aeronauti-
cal, it must have one of the standard offsets.

For monitoring under 21006, the pilot carrier used must be
unmodulated (or you must be able to show how a modulated
carrier equates to the modulated one with the equipment you
use), and it must be in the VHF aeronautical band at a level
equal to the highest level aeronautical carried on the system.
This means that you may end up loading the system with an
additional, heavily square-wave-modulated carrier 3-5 dB
higher than surrounding picture carriers.

We are to measure the leak level at 3 meters from the cable
for any or all frequencies, and this rule applies to all systems
that use the aeronauticals. This is new for existing and grand-
fathered systems. To do a proper CLI you would need to clas-
sify your leaks into at least three catagories. You would have
to stop your vehicle, get out, set up an RD-1 or similar, get to
the right distance and orientate the antenna as prescribed for
maximum reading.

At first this may appear unreasonably tough, especially if
there is no access to rear-lot cable plant. The rules go on to
say that larger systems with such access problems might do
the measurements by fly-over. This also is costly and involves

NOW THE ODDS ARE

THREE TO ONE
IN YOUR FAVOUR?

In this high stakes field of cable and low power
television, you can bet on us - the odds are three to one
we have the equipment you need. The combined
Cable Power, DBC and Triple Crown product lines
cover almost every aspect of CATV and LPTV. Whether
your system is big or small, the Triple Crown group will
pay off with dependable performance - our track record

<{6\7

proves it! Choosing our products isn’t a gamble, odds

are you’ll become a Triple Crown winner!

26/February 1985
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a properly calibrated crossed-dipole antenna, a recorder (ana-
log or digital) and the aircraft itself. The level at 450 meters
above average system terrain is not to exceed 10 uV/meter.
Some MSOs figure that if they measured every leak with a cal-
ibrated dipole in the prescribed manner, they would have to
immediately hire and train 25 techicians for that sole purpose.
Fortunately, the exclusion of under 50 uV readings from the
calculations is a big help here, although such leaks also must
be logged and repaired.

Although the 3 meter reading is the benchmark, we are al-
lowed to use other methods at other distances provided we
can justify the procedure by showing the relationship to a
proper standard. This should be on file at the FCC. Levels at
greater distances can be factored back to the level at 3 meters
by formula. This opens the door to readings from the street
done on equipment with secondaray calibration.

We need to clearly differentiate between three kinds of
monitoring:

1. First, there is what the FCC calls routine monitoring and
what many in the industry refer to as “random” (as opposed
to structured) patrol or monitoring. If you have enough tech-
nicians and vehicles equipped and in use, this meets the re-
quirement. But it must be monitored closely as it tends to fall
into disuse. Routine or random monitoring continues to be
required of all systems under new and old regulations. Logs
showing leaks found, probable cause and date fixed must be
available for inspection for two years.

2. Next is the quarterly patrol. This is an extension of the
routine monitoring with the assurance that the entire system
was covered during the three month period.

3. The annual CLI is what we might call a structured patrol.
Leaks found need to be measured with a fair degree of accu-
racy by one of the acceptable methods and graded into four

categories as such:

a. Under 50 uV/M. Does not go into the CLI calculation but
logged for normal attention.

b. 50 to 100 uV/M. Average = 75 for repair and calculation.

c. 100 to 200 uV/M. Average = 150 for urgent repair and the
calculation.

d. Over 200 uV/M. These, should be repaired immediately
and not go into the calculation at all.

One can do no better than quote the actual words of the
FCC: "The basic annual signal leakage performance require-
ments are intended to provide periodic assessment of a sys-
tem; whereas regular and routine monitoring requirements
are intended to assure that a cable operator undertakes re-
sponsible steps and appropriate procedures to detect and
correct signal leakage sources throughout the year.”

If you have never done a CLI before and don’t have enough
accurate level readings on hand, but do have the total system
leaks based on a recent ride-out, you may have to start by
making some suppositions.

EXAMPLE: 500 mile plant.
500 leaks found.
Just to get some idea, let’s say:
95% of the leaks were at 60 uv/M
5% of the leaks were at 150 uV/M
1% of the leaks were at 350 uV/IM
for a composite CLI of 61.8
This is hardly a scientific approach, but it's a start. You
could use this yard stick to compare systems. [t's also easy to
get the CLI program to do it that way automatically in the in-
terim.
For the quarterly patrol, some systems have had a fair
amount of success using a small ($55) hand-held dictation ma-J

e ADDRESSABLE SYSTEM PRODUCTS

e TRUNK, DISTRIBUTION, LINE &
APARTMENT AMPLIFIERS

e BROADCAST TRANSMITTERS
AND TRANSLATORS
REXDALE, ONTARIO — (416) 241-2651

e CATV STANDBY POWER SUPPLIES
IN 2, 30or 4 BATTERY MODELS
e NON-STANDBY POWER SUPPLIES

REDMOND, WASHINGTON - (206) 882-2304

PREPACKAGED CATV HEAD ENDS
SATELLITE TELEVISION RECEIVERS
TV & FM HEAD END COMPONENTS
LINE & APARTMENT AMPLIFIERS

MISSISSAUGA, ONT. — (416) 629-1111
DEERFIELD BEACH, FLA. — (305) 429-0870
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What you could be doing
while Autobite checks

your system.

Autobite is a cost-effective
automatic built-in test equip-
ment system that reduces
preventive maintenance
costs, leads to better system
performance, and frees tech-
nical personnel from repetitive
tasks.

The Autobite system was
specifically developed for CATV
testing—to help you catch
problems before they become
serious. It automatically dials
remote signal level meters
and scans up to 70 channels
(140 carriers).

Everything is under controi
of your program, including pre-
and post-test signal level
meter calibration. Amplitudes
and hum levels are compared
to your references. You can
even specify different testing
procedures for each site.

Autobite prints out com-
plete test reports, or just the
values that are out of toler-
ance. You can also select high-
resolution graphics printout in
either spectrum or normalized
format with auto-ranged fre-
quency and amplitude.

Autobite comes with
everything you need to
start testing—computer,
printer, programmable signal
level meter(s], and auto-
dial modem.

The sooner you have Auto-
bite up and running, the
sooner you can be taking it
easy. So call Toll Free
800-622-5515 today, or
write Wavetek Indiana, Inc.,
5808 Churchman, P.Q. Box

190, Beech Grove, IN 46107,

TWX 810-687-6038;
Ph. (317] 788-5965.
Reader Service Number 47
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FEATURE

chine and driving at about 15 to 20 miles per hour. The tape is
then turned in at the office, and a typed log for scheduling
repairs and filing is made available. It is possible to cover 50
miles per day quite adequately in this manner.

The foregoing is by no means complete, but it will have
served to whet the appetite for a strongly recommended read-
ing of the actual Report and Order where additional interest-
ing details may be found.

And here’s a parting thought. If you can keep all your leaks
under 50 uV/M @ 3 meters, you need never do a CLI! CBD

Editor's note:

The information and results put forward in this article have
been carefully researched and are believed to be accurate and
current. They are, however, the views of the author, and ob-
viously "no warranty is expressed or implied" on behalf of any
party (specifically including the FCC, NTIS and Storer Commu-
nications).

Correction:

In the January issue of CED, the diagrams that appeared in Figure 2
on page 36 were, unfortunately, transposed. Our staff wishes to apolo-
gize for any confusion or inconvenience this error may have caused
you. The figure, as it should appear, is shown below.

18 GHz Channel Plans

Revised Channel Plan (Current FCC Rules)
N £ < < E g g g
| ! | | 1 [ |
220 MHz (T) 220 ;‘H’ 220 MHz (R)
(R)
D D
WB(T) 6MHz | 6MHz | NB() [T | NBR) [T WB (R)
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Originally Adopted Channel Plan (Now obsolete)
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220 MHz (T) 220 MHZ (T
D D
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m M R) (R)
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Key: NB = 5, 10 & 20 MHz channels

DTS = Digital Termination Systems 6 MHz = 6 MHz channels
220 MHz = 220 MHz channels (T} = Transmit frequencies
WB = 10, 20, 40 & 80 MHz channels (R) = Receive frequencies
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IDENTIFY
SUBSCRIBERS.
PROTECT
YOUR SYSTEM.

The 621
The 731

401 Dignt Tag

402 Panel Tag

For over 15 years, cable operators
have relied on Budco’s full line of
identification, marking and security
seals to help protect their system’s
integrity.

In an effort to supply our customers with
a complete line of products for the
installation and maintenance of cable
television systems, Budco now stocks
quality Lemco installation tools. The full
line of Lemco construction tools are
also available through Budco.

Budco continues to offer a wide variety
of time-saving, easy-to-use taplocks,
tags, labels, and markers. Call or write
today for our complete catalog.

For more information, see our business
reply card in this issue.

Budco

4910 E ADMIRAL PLACE / TULSA.OK 74115

1-800-331-2246 (8 A.M. to 5 P.M. CST)
(In Oklahoma, call COLLECT: 918-836-3111)
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February

1: The Texas Cable Show sponsored by the Texas Cable

Television Association will be held at the convention cen-

ter in San Antonio, Texas. Contact Bill Arnold, (612) 474-

2082.

5.6: The Arizona Cable Television Association’s 1985 An-
nual Meeting will be held at the Phoenix Hilton Hotel in
Phoenix, Ariz. Contact (602) 257-9338.

6-8, 11-13: Magnavox CATV Training Seminar will be in San

Jose, Calif. Contact Laurie Mancini, (800) 448-5171 or (800)

522-7464.

11-15: Knowledge Industry Publications will hoid Video
Expo at the San Francisco Civic Auditorium. Contact

Sheila Alper, (914) 328-9157.

12-14: Len Ecker Technical Seminar, Orlando, Fla., spon-

sored by the Jerrold Division of the General Instrument

Corp. Contact Ann Pliscof, (800) 523-6678.

13-15: Georgia Cable Television Association Annual Con-

vention, Atlanta Hilton, Atlanta. Contact Nancy Horne,

(404) 252-4371.

17-18: The Idaho Cable TV Association will hold its annuai

convention at the Red Lion Riverside in Boise. Contact

éeesm Westin, (206) 336-9121 or Bruce Frickeliton, (206) 627-
981.

19-21: C-COR technical seminar, Columbus, Ohio. Con-

tact, (814) 238-2461.

20: A seminar on system design sponsored by the Dela-

ware Valley Chapter of the Society of Cable Television En-

gineers will be held at the George Washington Motor
Lodge in Willow Grove, Penn. Contact John Kurpinski,

(717) 323-8518.

26-28: William Grant, author of Cable Television, will con-

duct a CATV Technical Training Seminar at the Harley Ho-

tel, Atlanta, Ga. Contact Howard Plattner, (703) 823-6522.

March

4-6: Cable-Tec Expo, Sheraton Hotel, Washington, D.C.
08<>ntact: Society of Cable Television Engineers. (215) 692-
7870.

11-12: Waters Information Services Inc. will sponsor “The
Conference on Stereo Television™ at the Hyatt islandia Ho-
tel, San Diego, Calif. Contact Dennis Waters or Merrill
Oliver, (607) 770-1945.

11-13: A short course in fiberoptic communications will be

B COMPACT! PROD
P“Q"l-lcrllll TV —J\ .

UNDERGROUND e
HOUSE DROPS
IS YOUR
BUSINESS
You
CANNOT AFFORD
NOT TO

INVESTIGATE!

ASKFOR A »e
DEMONSTRATION
PHONE
(716)675-7373

[/

R

offered by the Arizona State University in Tempe, Ariz. Con-
tact Joseph Greenburg, (602) 965-1740.

12-14: Len Ecker Technical Seminar, St. Louis, Mo., spon-
sored by the Jerrold Division of the General Instrument
Corp. Contact Ann Pliscof, (800) 523-6678.

13-15, 18-20: Magnavox CATV Training Seminar, San Anto-
nio, Texas. Contact Laurie Mancini, (800) 448-5171 or (800)
522-7464.

19-21: C-COR Electronics technical seminar, Chicago.
Contact Deb Cree, (800) 233-2267.

Looking ahead

April 10-12, 16-18: Magnavox CATV Training Seminar, Den-
ver, Colo. Contact Laurie Mancini (800) 448-5171 or (800)
522-7464.

April 15-17: “Communications Satellite Systems-The
Earth Station,” San Diego, Calif., offered by The George
Washington University. Contact Darold Aldridge, (202) 676-
8518.

April 30-May 2: CATV Management, Engineering and Oper-
ating Principles workshop, offered by abc TeieTraining in
Chicago. Contact (800) ABC-4123.

June 2-5: National Cable Television Association conven-
tion, Las Vegas Convention Center, Las Vegas. Contact
(202) 775-3550.

June 17-19: Community Antenna Television Association
ég7n5ua| Convention, Nashville. Contact CATA, (202) 691-
July 9-11: CABLE 85, The Brighton Metropole, U.K. Con-
tact, 01-868 4466.

July 29-August 2: “Satellite Communications Networks,"
Washington, D.C., offered by The George Washington Uni-
versity. Contact Darold Aldridge, (202) 676-8518.

August 25-27: Eastern Cable Show, Congress World Cen-
ter, Atlanta. Contact Convention & Show Management,
(404) 252-2454.

September 18-20: Atlantic Show, Atlantic City. Contact
(609) 848-1000.

September 25-27: Great Lakes Expo, Convention Center,
Indianapolis. Contact IL/{N Association (618) 243-6263.
December 5-7: Western Cable Show, Convention Center,
Anaheim, Calif. Contact California Cable Television Asso-
ciation (415) 428-2225.

UCTIVE!

PROVEN OVER 10 YRS.

157 SENECA CREEK RD.,
BUFFALO, N.Y. 14224

h\l'-‘l

CABLE

ONLY

* 800 LBS.
* 24%' WIDTH LINE
= . HO . LAYER
‘ TRAILER
| S~ o EXCLUSIVE

TRACK
SYSTEM

DAMAGE
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LRC Electromcs mtroduces ‘the DUAL SEAL

“F” CONNECTOR, a premium style S 1 ﬁt{mgr
These connectors seal to both the female | posth
tightening. and to the cable jacket by crimping’”
With the use of both rubber and silicone seals at.
the front and back of the connector, mms'ture is"
prevented from migrating down the braidof the.,
cable. Keeping moisture out msures lo@er lifé to
subscriber drops. : 7

b8

These connectors require standard cable preparatipn Ll g il
| v 0 p r, Conversion Coating for
and are available in all RG59U and RG6U cable = added corrosion resistance

sizes. Consult LRC for specific regommendatio.nd.;f “

:Sr
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.
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1 LRC Electronics. Inc. 901 South Avenue Box 111. Horseheads. NY 14845  (607) 739-3844
Reader Service Number 23




Only Sprucer offers total flexibility to meet the challenging marketing needs
of cable service. There are no technical limitations with Sprucer as to the number of
channels you can tier, address, scramble, or dedicate to Pay-Per-View.
With Sprucer you can:

e Offer impulse pay-per-view on any of our ® Provide bridger gate control for older systems to
128 channels. reduce maintenance costs, and also provide full
e Offer different impulse pay-per-view events, system status monitoring.
simultaneously, on different channels. e Guarantee high reliability: *Made by Matsushita,
e Initialize 50,000 subscribers within 1 minute of the one of the world'’s largest consumer electronics
start of a pay-per-view event. PR . manufacturers.” Need we say more?

e Fully utilize existing CableData billing
and initialization systems for alldown
stream and pay-per-view services.

® Provide real security from theft of
service with 31 randomly-selected scrambling modes.

e Offer proven performance. Sprucer
& is not a “drawing board” concept.
Itis an existing system with an
extremely successful operating and
financial track record.

ONE WORLD TRADE CENTER, NEW YORK, N.Y. 10048/(212) 524-8353/TWX 710-581-5713/TLX 125202/FAX (212) 524-9249
Reader Service Number 24
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Two-way converter security

By Donald Dworkin,
Group Director, Engineering,
NYT CableTV

Mention “converter security’” to a
group of N" cable people, and you
will get “"N + 1" opinions back. Some-
body changed his mind!

The Sprucer converter, marketed by
Kanematsu-Gosho (USA) Inc., is an in-
home model with an infrared hand-
held remote control unit. NYT CableTV
began installing Sprucers in January
1984 in a 4,000-subscriber section of its
Cherry Hill, N.J., system.

Previously, NYT used the usual type
of converter with a PROM chip and
corded remote control unit. NYT's
“missing’’ rate, system wide, for those
units was approximately 0.21 percent
per month. In addition, we have esti-
mated that between 5 to 15 percent of
NYT subscribers were “non-pay” pays
due to tampered, missing or drifting
traps. With the new two-way Sprucer
converters, our total missing rate
among those 4,000 subscribers has
been 0.013 percent per month.

The key to good security lies in each
subscriber’s carefully educated under-
standing that the new two-way con-
verter uses no traps, is completely con-
trolled by the headend computer and
would be useless if stolen. Part of each
salesperson’s explanation to the new
subscriber (or that of the customer ser-
vice representative to the self-installed
subscriber) includes a description of
how the converter is continually ad-
dressed and responds at certain inter-
vals.

A subscriber can actuaily see this
concept in action when his converter is
installed. Initially, it is authorized for all
channels, but after one day’s viewing of
all premium services, a channel author-
ization command is sent to the con-
verter, shutting off all services except
those which the subscriber has agreed
to purchase.

Later, if the subscriber fails to pay his
bill in a reasonable time, the converter
will be soft disconnected or force-
tuned to a ‘’barker” channel pro-
grammed by the cable system. This will
be the only channel available to the
subscriber until the bill is paid or the
converter is removed. Homes with a
cable-ready set or an old converter may
see only standard off-air channels or
“unimportant” channels which NYT
does not bother to scramble.

The two-way system monitoring af-
fords other protection. |f power cords

—

are unplugged, the Sprucer system
computer will print out a list of all con-
verters that do not respond to the ad-
dress. The subscriber then may receive
a call from the cable office to determine
the status of the Sprucer converter.
This would be a favor to the honest sub-
scriber and a discouragement to the
not-so-honest one who may have been
thinking about “removing” his con-

verter.

Sprucer converters also have physi-
cal security features, with the usual se-
curity screws, seals which must be de-
stroyed before tampering can begin,
and a disabling switch that opens when
the cover is removed. This switch will
shut down the microprocessor until the
system reactivates it.

Most important, Sprucer’s security

CATV MODEMS FOR
VOICE AND DATA

Another “Performance Advantage” Design from Radyne

N _Radync Corp.

L

AGILITY up to 440 MHz.

....Clearly, a generation ahead.

Features:
* 10° BER at C/N = 19.5dB

¢ 5 - 440 MHz Frequency Range
* Full Frequency Agility

¢ 3 Levels of Loopback
¢ Data Rates Up To 15 Mb/s
¢ Field Changeable Data Rates

The CMS-1200 QPSK Cable Modem

¢ All Digital Design Eliminates Adjustments
¢ TDMA Via Lock-up In Four Symbol Times

Because bit error ra