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INTRODUCING CABLE GUARD.

Linear Medium Density Polyethylene Outer Jacket

.\ Linear Medium Density Polyethylene Cushioning Splines
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Considering a broadband LAN? Outages that could cost you thousands
of dollars can be avoided by adopting techniques outlined in this article
by Lee Thompson and Dale Lutz of Scientific-Atlanta.
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YOU'RE UNDER A LOT OF
PRESSURE.

Operating a cable TV system places you
under a lot of pressure... the pressure to
perform and to grow profitably. Especially
since a minor equipment failure can cause
a signal outage for many subscribers who
remember only your mistakes.

WE'RE UNDER A LOT OF
PRESSURE TOO.

We have to perform under pressure too, in
order to make sure that our products will
perform for you year in and year out.

So we design for performance and
endurance,
manufacture with care, and test our
equipment every step of the way. This
means that nobody makes longer-lasting
equipment than Magnavox!

use heavy-duty parts,

SERVICE WHEN YOU NEED IT.

When you purchase equipment from
Magnavox, you also receive the best
warranty and repair service available. ..
from Magnavox Factory Service.

And when you need field service,
troubleshooting, and technician training,

our Ficld Engineering Team and Mobile
Training Center will be there to help you.

A TRADITION OF RESEARCH &
DEVELOPMENT.

As a subsidiary of North American Philips,

we carry its strong tradition of R&D into

cable TV systems, with Powerdoubling™,

Feedtorward, and DSS Status Monitaring
Systerns.

And our advanced modular design gives
existing systems the cost-effective
flexibulity to upgrade and add features.

Please see us at the NCTA Show, Booth #1912

WE HELP RELIEVE THE
PRESSURE.

An unhappy subscriber never forgets. So
don’t lase profits and customers to
unnccessary service calls. Install
Magnavox equipment. Your system will
operate smoothly and profitably, year after
year!

lM:na—v—\ay)(—
CMZ‘TIV/ // SYSTEMS, INC.

A NORTH AMERICAN PHILIPS COMPANY
100 FAIRGROUNDS DR., MANLIUS, N.Y. 13104

FOR MORE INFORMATION CAIL:

(800) 448-5171 In N.Y. State (800) 522-7464
Telex 937329 Fax (315) 682-9006
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Nick Worth

Red sky in
the morning?

As an avid sailor, Nick Worth prob-
ably looks to the morning sky for clues
as to whether the water will be smooth
or choppy that day. In his role as vice
president of engineering at TeleCable,
he’s concerned that the sky is begin-
ning to take on a reddish hue, indicat-
ing an impending storm.

Exactly what the storm’s magnitude
will be is dependent upon how quickly
four key areas are addressed. If the
industry reacts soon to the consumer
interface issue, improves reliability
and picture quality, controls costs and
develops a reliable IPPV ordering
system, Worth says, it can safely sail
calm waters instead of facing the
challenge of navigating through a
tough storm, where the outcome is
unknown.

Worth, despite his youthful appear-
ance, is a 14-year veteran of the cable
industry. After a stint in the U.S. Navy
that piqued his interest in communica-
tions and electronics, he went on to get
degrees in electronics and electrical
engineering from Capitol Institute of
Technology and George Washington
University.

In 1970, he landed a job with the

prestigious Atlantic Research Corp.
and dabbled in broadcast television,
radio, microwave and cable TV. But it
was the fledgling cable industry that
held his interest and also offered immedi-
ate employment opportunities.

“It was a neat technology that had
lots of growth promise and I wanted to
get in on the ground floor,” Worth
recalls. When TeleCable offered him a
job as director of engineering, he wasted
little time accepting. At that time, the
MSO served about 100,000 subscribers.
Today, TeleCable is the 20th-largest
operator, servicing nearly half a mil-
lion customers. “Joining TeleCable
was one of the best decisions I ever
made,” he says.

Facing and mastering the big tech-
nical challenges described above are
necessary ingredients to the recipe of
increasing penetration and/or staying
ahead of competitive forces, Worth
says. It may be a while before all the
issues are sufficiently addressed, but
efforts like Multiport are important
developments, he says.

Multiport, designed as a set-back
device, will restore the use of a TV or
VCR remote control to consumers by
eliminating the need for tuning con-
verters. In addition, multiport can
reduce costs by reducing in-home cap-
ital investments, help make addres-
sability more friendly and perhaps
offer better pictures by removing one
signal processing step. “When an idea
promises to help you solve four key
challenges,” says Worth, “you have to
think it’s a good idea.”

The major obstacle to its success is
sufficient field testing, says Worth. He,
along with other MSOs, plan to initiate
tests so that all the bugs can be worked
out. “Once we clear that hurdle and
the constraints are removed, we can
begin to aggressively pursue it. But I
think a false start would be worse than
no start.”

His test is slated to start later this
summer, after Zenith delivers the deco-
ders and enough Multiport-compatible
TVs are rounded up. After that, the
concentration will be on providing
incentives to consumers, TV dealers
and VCR dealers to buy and sell
Multiport-equipped products. Efforts
may include cross promotion, free
installations and the like.

Despite all its promise, Multiport

has one critical missing element—an
impulse PPV ordering scheme, Worth
says. Two options exist to correct the
deficiency: Return the device to a
set-top design, add an infrared receiver
and issue universal remote controls to
everyone; or redefine the standard to
accommodate IR coding. Either way,
it’s an issue that needs to be addressed
because the PPV promise means so
much to the industry, according to
Worth. “Pay-per-view is key to making
our product fresh again,” he says.

Based upon nearly a decade and a
half of experience used to form a
perspective, Worth says the industry
has made great strides toward building
better products. But he thinks there
remains room for improvement. “I
think caveat emptor is still an opera-
tive term,” he says. “I'd like to see our
suppliers get to the point where their
attention to quality and detail is equiv-
alent to that of the Japanese,” who he
admires very much.

Until these challenges are met, cable’s
underbelly remains vulnerable to the
competition, which will no doubt become
stiffer in the future. As telephone
companies finish out installation of
fiber, more bandwidth will be available
for data and video transportation. “We
may find ourselves in a tough compet-
itive situation,” says Worth. “That’s
why it’s important we get better.”

By meeting the tasks at hand, how-
ever, Worth feels that cable will “be
OK.” By the year 2000 he sees cable
penetration in the 80 percent range,
shopping from home via cable made
convenient, a full menu of PPV selec-
tions available routinely, and quality
and reliability improved by an order
of magnitude.

By that time, the industry ought to
be plying calm, smooth waters along
with Worth, who is close to completing
the construction of a 22-foot racing
sailboat. The boat, the plans for which
were garnered from a Naval architect,
is a five-year project. Now that the
sailboat is in the fourth year of con-
struction, he’s starting to get the itch.
*] can’t wait to finish and get it in the
water,” he says.

If the industry as a whole works as
hard to tackle the tasks that threaten
to slow its progress, there’s no doubt it
can weather any storm.

—Roger Brown
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FOLLOW THE LEADER

GAIN AN EDGE ON THE FUTURE

MC?

COAXIAL CABLES

seRvict P “

Follow the leader, that's what our competitors
are trying to do in order to approach the superior
attenuation characteristics of MCcoaxial trunk

CABLE SIZE 500" | T

[ @550 MHz MC2
I

GAS
INJECTED

|
i
95 B SPACING (x 100 ft)

and feeder cable. But they succeed only by
increasing the standard diameters of MC? —
our familiar .500 " must become 565" or 695"
and our .750" must become 840" or .860" or
875" The space—saving oenefit of MC? is now
even greater than before.

The competition is also making a ot of noise
about their new medium density jacketing. The
MC? jacket nas always been medium density.
Trilogy leadership is clear.

TRILOGY LEADS IN TECHNOLOGY

-

k&, “‘»

Call or write for a free sample and brochure:

TRILOGY COMMUNICATIONS INC., 2910 Highway 80 East, Pearl, Mississippi 39208
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Trilogy
AP m
COMMUNICATIONS INC.

800-874-5649
601-932-4461




my turn

IRC instead?

Early in 1970, I had a telephone call
from an old friend in Canada, Israel
(Sruki) Switzer. He wondered whether
I would consider the idea of phase-
locking the visual carriers to a 6 MHz
harmonic comb to be a practicable way
to reduce the appearance of “triple
beats.” The idea was incorporated in
his paper on phase locking at the
NCTA convention, June 1970, pre-
pared with the help of Arie Zim-
merman of Phasecom.

In a widely disseminated paper in
August 1970, Bert Arnold, senior engi-
neer with Electronic Industrial Engi-
neering (which later became a division
of RCA) calculated that 36 visual
carriers would produce 22,680 spurious
third order beats. Other engineers
quickly pointed out that since most of
the beats cited would be outside the
band pass of any particular 6 MHz
channel, the situation was not really
as frightening as some had thought.
Bert himself indicated in a December
1972 paper that all but about 350 of the
22,680 spurious beats would fall out-
side the band of even the worst case
channel.

Although Sruki’s phase-lock idea
had not occurred to me, its import was
immediately evident. I responded to his
telephone inquiry by suggesting that
zero-beating the triple-beat products
of the visual carriers should certainly
improve matters. However, my in-
stincts told me that such improvement

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

would most likely be limited by spuri-
ous sideband effects that would look
much like cross-modulation. This, of
course, is exactly what happens. Triple
beats involving the chrominance and
aural sub-carriers, and various side-
bands, are not masked by phase-
locking the visual carriers.

At first, it was thought that HRC
would permit triple-beats to increase
by as much as 10 to 12 dB (5 to 6 dB
output level increase) before becoming
noticeable. However, based on field
experience, and reasonable caution,
such expectations have been reduced
somewhat by prudent designers, who
generally allow for about 4 to 6 dB
increase in composite triple beat (2 to
3 dB in output level).

At the 1972 NCTA convention, Sruki
presented a comprehensive discussion
of the coherent (phase-locked) carrier
system for cable TV, and, on Oct. 2,
1972, filed application for patent. On
Aug. 5, 1975, U.S. Patent No. 3,898,566
was issued to Israel Switzer, Arie
Zimmerman, and others, assigned to
Phasecom, entitled: “Method and Appa-
ratus for Reducing Distortion in Multi-
carrier Communications Systems.” This
patent covers HRC, and the fine-tuning
of the relative phasing of individual
carriers.

Thus, Sruki Switzer’s letter to CED
(Disagreeing with Colquitt, March 1987,
p. 14) must be considered authoritative
and generally correct as to the facts.
Among other points, he properly calls
attention to the fact that FCC has
provided for both HRC and IRC offsets
from aeronautical frequencies. (See
FCC Rules and Regulations 76.612).
However, the offsets specified by FCC
for HRC are generally much less than
12.50 kHz. At channel 53 HRC, for
example, (66 x 6.0003 = 396.0198
MHz) the offset from 396.025 MHz is
only 5.2 + 0.066 kHz, substantially
below the 12.5 + 5 kHz requirement
for non-HRC systems. In the A-1 and
A-2 channels, the non-coherent offset
requirement is 25 = 5 kHz. Yet, the
HRC rule accepts 19 x 6.003 =
114.0057 MHz, providing only 5.7 =
0.019 kHz offset from 114.000 MHz.

True, FCC has adopted the HRC
offsets. But, you may ask, if 5.7 kHz
offset is acceptable in the NAV band
for NRC, who do non-HRC systems
have to maintain 25 + 5 kHz? Answer:

I don’t know. It may be that FCC (and
FAA) will eventually soften and accept
offsets of 10 = 5 kHz for all; or, they
may even throw out the more lenient
HRC rule. In any case, when the NAV
channels are split down to 25 kHz, as
they probably will someday, the HRC
offsets may no longer work.

This brings up an issue that Walter
Colquitt only touched on tangentially:
HRC is inflexible. Sruki points out in
his letter that, with HRC channelling,
you cannot phase-lock to local TV
signals to reduce direct pickup interfer-
ence. You cannot change the aero-
nautical offsets, if 5 kHz turns out to
be insufficient in the aviation chan-
nels. Once you choose HRC, the logis-
tics of changing converters from HRC
standard or IRC are likely to be quite
difficult. The A/B switch will be a
special problem for HRC systems, even
if the customer does pay for it.

In my view, we have so many
problems at the receiver/VCR interface
that we hardly need to add a non-
standard HRC channelization plan to
the mess.

Sruki accurately describes an IRC
headend as an “HRC headend that has
been shifted upward by 1.25 MHz.”
Except for the special problem of chan-
nels 5 and 6, the IRC system has most
of the advantages of a coherent (phase-
lock) system, but few of the disadvan-
tages. Except for the channels 5 and 6
problem, you can change easily from
standard to IRC. Since all channel
frequencies are standard (except 5 and
6) you have almost no special problems
with cable-ready, VCR, or non-cable-
ready TV sets. Even with IRC, how-
ever, you cannot phase-lock to the
strong local TV signals.

I say “most of the advantages.”
Sruki is absolutely correct that HRC
shifts most third-order, all second-
order, and all harmonics to zero beat.
IRC shifts only the most important
classes of third order, but not harmo-
nics or second order products. His
formulas as to which beats fall zero
beat, and which do not, are not quite
correct, but I am sure we know what
he means. The fact is that the compo-
nents not masked by IRC occur at lower
levels than the triple beat components
that are masked.

Ken Simons (Proc IEEE, July, 1970,
pp. 1071-1086) has shown that second
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OUR NEW MULTIPURPOSE
AMP TAKES THE HEADACHES
OUT OF DISTRIBUTION.

Scientific-Atlanta introduces quick
relief for a whole host of distribution
aches and pains. Our new multipur-
pose distribution amplifier features
built-in splitters and couplers that make
installation a breeze. And where can
you install it? Just about anywhere.
When we say multipurpose, we meanit.

HOW TO AVOID
SPLITTING HEADACHES.

THREE WAYS TO WORK BETTER.

We gave our new distribution ampli-
fier four ports for multiple outputs.
And they're not there for looks. This
versatile product performes. It can be
configured as a line extender, but it
also makes an ideal terminating bridger
amp because it's small, simple and
more reliable. Additionally, when used
with optional AGC, it costs less than a
trunk station of similar configuration

yet offers equivalent performance,
quality and features, such as a switch-
ing regulated power supply.

EASY ON YOUR SYSTEM.

Forget the hassle of splicing in split-
ters and couplers. We've redesigned
them to plug into the inside of the
amp housing. That means fewer
external connections, easier installa-
tion and less maintenance. Not to
mention fewer chances of cable suck
out, signal leakage and level adjust-
ment error. So you save on installation
and repair costs.

FAST RELIEF ANYTIME.

Our multipurpose distribution ampli-
fiers are as perfect for upgrades as
they are for new builds because they
easily integrate into your current sys-
tem. In low-density applications, they
have the flexibility to let you start small
and then grow with the population.
Snap-in modular components pro-
vide push/pull, feedforward or parallel
hybrid capability at two different gain
levels and in bandwidths from 300 to
550 MHz.

We know you could use a few
less headaches. So call us toll-free
at 1-800-722-2009 or write to
Scientific-Atlanta, P.O. Box 105027,
Atlanta, GA 30348 for more
information.

Scientific
Atlanta
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MY TURN
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Since IRC offers practically the

same advanta

e of HRC, with

fewer disadvanqa es, why not

use IRC instead?

harmonic levels are 6 dB below the sum
and difference beat levels; intermo-
dulation levels (2 f, - fy) are 6 dB, and
third harmonic levels 15.5 dB, below
triple beat levels. The relative level of
second and third order components
depends on the ratio of the constants
in the mathematical power series, which
depend on the accuracy of push-pull
cancellation, and the nature of the
non-linearity of the actual devices.
Since it is the low level components
that do not fall to zero beat in IRC, it
can easily be shown that the difference
between HRC and IRC, in terms of the
masking effect of zero beat is extremely
small.

Therefore, instead of asking, as Sruki
did: “Unless coherent channelling cre-
ates other problems, why not use it?”;
I would ask: “Since IRC offers prac-
tically the same advantage of HRC,
with fewer disadvantages, why not use
IRC instead?”

As a matter of fact, I have recently

observed that both suppliers and oper-
ators are seriously suggesting stan-
dard, non-coherent channelling ini-
tially (in newbuilds or rebuilding),
retaining the option to add the IRC
reference comb later if circumstances
warrant. Admittedly, this poses prob-
lems with respect to the handling of
channels 5 and 6.

Walter Colquitt rather bluntly
chooses feed-forward over HRC. I am
inclined to agree with Sruki to the
extent that the issue is not really that
clear-cut. I believe manufacturers now
acknowledge that feed-forward per-
formance depends on delay lines and
phase cancellations, which in turn are
significantly affected by age and tem-
perature. Expectations have been low-
ered, as to the improvements from
either feed-forward or coherent chan-
nelling.

Sruki is correct in saying that increas-
ing output level on feeders without
increasing distortion is important; and,

that increasing output level in trunks
without increasing distortion directly
increases carrier-to-noise and signal-to-
noise ratios. But the designer, in-
staller, or maintenance technician
should realize that increasing output
levels too far may introduce disastrous
higher order (5th, 7th, 9th, etc.) compo-
nents in addition to the well-controlled
3rd order. Output levels must not be
raised beyond the point where the
composite triple beat starts to increase
more than 2 dB for 1 dB output
increase. Feed-forward stage gain is
based on a single hybrid, and does not
have much headroom in this regard.
The parallel hybrid (power doubling)
raises total output levels by combining
the output of two or more hybrids,
neither of which operates at levels
likely to cause higher order distortion.
For this reason, the parallel hybrids
appear to be better adapted to feeders,
while feed-forward may be better
adapted to trunk amplification. ®

commitment to design
value application.
® 10 - 56dB gain range

e Bi-directional expansi

e Add-on reverse ampl

the greatest selection of models for best
e 300 & 450MHz Series

e All pads & equalizer controls built-in

e All controls accessible from front panel

e Set-up instructions printed clearly on face
e North American or European line voltages

For a cost effective solution to your indoor cable
distribution requirements, call us first . . . because we are!

TRIPLE CROWN

DEDICATED TO DISTRIBUTION

As the world's foremost producer of indoor
distribution amplifiers, Triple Crown has a firm

leadership. We have

on capabilities

ifier side modules

W

4560 Fieldgate Drive,

(416) 629-1111

Mississauga, Ontario L4W 3W6

ELECTRONICS
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Deerfield Beach, Florida 33442

601 Fairway Drive,
(305) 429-0870
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GROWING BIGGER SHOULDN'T

With Standard’s Agile 24 receiv-
ers' loop-thru IF circuitry, upgrading
your system doesn’t have to mean
degrading your signal, blowing
your budget, or accumulating lots
of downtime.

Instead of replacing your present
4-way splitter with an 8-way splitter,
thus attenuating your 4 GHz signal
output by half, Standard’s loop-thru
feature allows you to maintain full
power as your system expands.

All your need is a one-port
jumper from your splitter to our Agile
24M master receiver.

Our loop-thru feature lets you
drive up to 12 Agile 24SB slave units
from the master without expensive
power dividers, and without
losing signal strength.

4 GHz
——

N\
4 WAY POWER // \

DIVIDER
TO AGILE 24M

Our most relied-upon receiver

Known industry-wide for depend-

able operation, the Agile 24M is a
dual-conversion 4 GHz receiver that

block downconverts to 7601260 MHz.

Its active loop-thru design sup-
plies the entire 500 MHz wide block
of frequencies to Agile 24SBs.

The Agile 24M’s phase-locked
loop synthesizer and effective AFC
circuit combines with a temperature-
stabilized dielectric resonator oscil-
lator (DRO) to ensure rock stable
operation. In areas where microwave
interference is a problem, optional
60 MHz and 80 MHz filters can be
easily installed.

Simple installation, testing and
maintenance

The Agile 24 M/SB Series fea-
tures a low-profile 134" chassis that
occupies a single rack space. The
front panel includes a three function
meter that displays signal strength,
CIN, and center tune; as well as
convenient test connections and
performance adjustment controls.
It is Video-Cipher I™ tested and
approved for all programs being
scrambled.

Backed with the industry’s
strongest warranty/replacement
program

Our satellite receivers are built
to last, and our warranty program
shows it.

Reader Service Number 6

MAKE YOUR SIGNAL GROW

If a unit fails, call us and an
immediate replacement will be
shipped within 24 hours.

If it's within our one-year war-
ranty, the replacement is free. Within
years two through five, the replace-
ment is only $100

For more information on improv-
ing your system, and on the full
line of Standard Communications
TVRO products, call us toll free at
800/2431357 (in Calif. call direct,
213/532-5300, ext. 275), or mail in
the coupon below,

¢ » Standard 1

» Communications
SATCOM Division
P.0. Box 92151
Los Angeles, CA 90009-2151

Engineered to a new standard

I’'m planning to add satellite channels

] Please send me a detailed
brochure
[J Have a sales representative call

Name

Title

Company

Phone

Street

City State  Zip

=

Please see us at the NCTA SHOW May 18-20, booth #1626
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When threeisn’t
a crowd

Communication. To make it work
there has to be two participants: The
writer and the reader, the speaker and
the listener, the actor and the audience,
etc. And the quality of that commu-
nication depends heavily upon the
number of people participating and the
amount of interaction that occurs among
them. Obviously, a panel discussion
encompassing several divergent opin-
ions is much more lively than a pro-
gram consisting of just one person.
Similarly, an article based on inter-
views with several respected individu-
als is much more readable than a
one-on-one interview.

Now that the industry is emerging
from its high-growth era, MSOs are
placing more emphasis on reducing
system operational costs while increas-
ing penetration levels. A result of that
mandate is pressure upon the technical
community to reduce costs and use
people more efficiently while striving
to provide better service and improved
picture delivery. That’s going to be a
tough job.

One way to make it easier is to talk
to others in the industry who've al-
ready traveled that path—people out
there are experimenting with ways to

improve service without increasing
staff. Others work on reducing po-
wering costs, increasing bandwidth by
using new technology, sweeping sys-
tems without disrupting service, and
other tricks to get the most for the
money invested.

Based on some of the comment cards
we receive from our readers, there is a
critical need for this kind of informa-
tion—and you can help. Maybe you did
a rebuild this year. Well, what did you
learn? Did you do anything different,
novel? Did you discover some surprises
that others in the same situation ought
to know? Do you have a question that
another reader might be able to answer?

If you have tips for others but don’t
know how to commit it to paper, we're
making it easier for you. Beginning
this month, we’ll be inserting a “Letter
to the Editor” card in every issue. Use
it to pass along an idea, a tip for others,
comments about the articles and com-
mentaries you've read. Take a stand
on a controversial issue like the con-
sumer interface challenge, addres-
sability, impulse pay-per-view, signal
leakage or A/B switch requirements.
Then, just drop it in the mail to us and
if we need more information, we’ll get
back to you.

Are you doing some system con-
struction? Write a short letter and
explain some of the problems you’ve
encountered. What should other oper-
ators look out for, based on your
experience? Maybe you added feedfor-
ward technology. How did that affect
the rest of the system? If you added
addressability, is it going to be 100
percent or a hybrid system? Why? Are
traps still the best way to keep your
system secure? Why?

Or maybe you’ve got technical ques-
tions you can’t get answered. Write an
open letter to our readers and get a
running conversation going. How to
calculate CLI, how to detect and elimi-
nate signal leaks, how to power budget
for a rebuild, how to eliminate interfer-
ence, etc. We'll publish your question
for others to read and respond to.

Got enough information for an ar-
ticle on employee training tips, improv-
ing personnel evaluation techniques,
making installers more sales oriented,
improving system reliability, adding
BTSC to satellite signals, headend
maintenance, improving customer ser-

vice, etc.? Send it in. All we ask is that
they be typed double-spaced and be
non-commercial in nature. Be sure to
include your name, address and tele-
phone number so we can call for more
info, if needed. Beyond that, the form
and content is entirely up to you. Send
them to my attention at the address
listed on the contents page or, if you
have a facsimile machine, you can
reach our machine by calling (303)
837-8625.

We look long and hard at the letters
and comments we receive. They're
important ingredients when we plan
what kinds of articles to publish. With
your input we can work to bring you
the kind of article you want to read
today.

In this issue, you'll find parts II and
III of the NCTA interconnection guide-
lines. Part II is being reprinted from
last issue because of a printer’s error
in one of the figures. After the final
part runs in the June issue, the entire
bound package will be available to the
industry. Watch for the order form to
appear in June.

Also, coverage of the SCTE’s highly
successful CableTec Expo, held in
Orlando, is included. System engineers
and technicians from all over the
country attended the show in record
numbers to participate in workshops
ranging from cable system design to
subleties of sync suppression scram-
bling. A complete list of award winners
is also included.

And finally, the third installment of
our quarterly construction survey can
be found, beginning on page 26. The
survey covers the Southwest part of the
United States, Alaska and Hawaii,
and, like the previous two parts, in-
cludes information on upgrades, re-
builds, newbuilds, pay-per-view and
addressability. The final installment,
along with a full summary, will appear
in the August issue. Watch for it.
Better yet, write and let us know what
you think.

e | Lo
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In every industry
there are leaders who
are innovative and
dedicated to pro-
ducing the highest
quality product. The
vision of these leaders
fuels progress; they
forge ahead and bring
new solutions to the
marketplace. Most of
all, these leaders
listen to their
customers and trans-
late their needs into
products and services
of the highest
standard.

In CATV, Alpha
has set the standard
in Standby Power
technology. This
leadership is based on
a long list of ‘firsts’ in
powering concepts
and product capabil-
ities. Implementation

Please see us at NCTA, Booth #3145

of Alpha’s single
ferro-resonant power
supply design revolu-
tionized the industry
and gave new
meaning to cable
system reliability and
customer satisfaction.
Direct cost re-
ductions through
improved battery
performance and

simplified system
maintenance were
brought about by
Alpha’s temperature
compensating and
performance monitor-

ing circuit designs. In
addition to these
technological contri-
butions, Alpha has

e N
L

established the
highest quality and
safety standards. To
date Alpha remains
the only Standby
Power manufacturer
offering UL, CSA
and SEV listed
products to the
CATV industry.
The unique Lifeline
status monitoring
systemn provides

diagnostic informa-
tion and remote
control facilities on
one-way and two-way
cable systems. This
pioneering develop-
ment now enables
operators to optimize
service strategies and
reduce overall system
maintenance costs.
Lifeline is Alpha’s

latest in a series of

historic status
monitoring mile-
stones: the first and
only stand-alone
power-supply moni-
toring system,
hardware interfaces

for the major ampli-
fier monitoring
systems, and
complete monitoring
software have all
preceded the Lifeline
introduction.

Alpha Technologies
set the standards in
Standby Power for
one reason: Alpha’s
customers won't settle
for second best.

L _
O n

ALPHAI ITECHNOLOGIES

‘re Here to Back You Up.

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

7033 Antrim Ave.
Burnaby, B.C. V5J 4M5
TELEPHONE:
604-430-1476

TELEX: 04-356760

©1986 Alpha Technologies
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SCIENTIFIC-ATLANTA
SUPPORT MEANS PROFITS
YOU CAN DEPEND ON.

r




WE BACK OUR EQUIPMENT
AS WELL AS WE BUILD IT.

Without reliable service and support,
your CATV equipment will end up
costing more than you think. Down-
time, slow shipments and poor tech-
nical assistance all drive up a product’s
total life cost. And they all eat into your
profit. That's why Scientific-Atlanta
doesn't just build superior equipment,
we also back it with one of the most

comprehensive support programs in
the industry.

OUR COMPLETE ATTENTION.

Before you buy anything, we review
your operational requirements to make
sure you get exactly what you need.
Applications engineers configure your
system, then become your technical
consultants after installation. They
also provide technical seminars and

training to keep you up to date on
the latest CATV technology.

TECHNICAL EXPERTISE.

Professional field service personnel
install your system and keep a com-
plete, detailed file on it. So you can
get technical consulting, upgrades,
retrofits or replacement equipment
fast. And with our extensive training
and support materials, your own
technicians quickly become experts
in system start-up, operation and
maintenance. It's all covered in depth
by excellent technical documentation.

NO LONG WAITING.

Need equipment fast? Cablemart has
a $1 million spare parts inventory and
24-hour delivery. Plus, skilled service
technicians are always available to
handle emergencies. Scientific-Atlanta
has always stood for fast, dependable
service. We wouldn't stand for any-
thing less.

OUR WORD IN WRITING.

We don't just talk reliability, we put it
in writing. All new equipment comes
with a one to three year parts and
labor warranty. Converters are even
backed by a 99% reliability guar-
antee. And a wide range of main-
tenance agreements protects your
investment even longer*

Time is money. The longer your
equipment lasts, the more you profit.
And we're there after the sale to make
sure it does. So call us today for the
best performance and value available
at any price. And for profits you can
depend on.

Call 1-800-722-2009

Scientific
Atlanta

Our Top Concern
Is Your Bottom Line.

Reader Service Number 8

*Ask your sales representative for more information on our
warranties, guarantees and maintenance agreements,




The quality
of the
professional

At the recently concluded SCTE
Cable-Tec Expo in Orlando, sessions
on professionalism and engineering
management, while generally well at-
tended, were clearly not the most
popular workshop sessions at the con-
vention. I find this puzzling. Is there
anyone who would not like to be
thought of as doing his or her job in a
professional way? Surely not the people
who come to the Cable-Tec Expo and
spend hour after hour in workshops
and seminars while the Florida sun
shines outside.

On the other hand, I find it under-
standable for the simple reason that
concepts and components that we asso-
ciate with a professional are hard to
grasp. They are nebulous in the ex-
treme and they have a nasty habit of
creating the well-known “horns of a

Wendell H. Bailey, NCTA, vice
president, Science and Technology

dilemma.” Indeed, when confronted
head-to-head with many of these con-
cepts in real life, painful choices are
usually the result.

These concepts embody such qual-
ities as competence, loyalty, morality,
ethics, honesty and fairness. These
things sound good on paper and are
fairly easy to define in the abstract,
but we’re not talking about the applica-
tion of these qualities in the abstract.
We're talking about how they apply to
daily situations and crises that may
arise.

Most people get chances to struggle
with the values discussed here but they
come at the most inopportune times,
like in the middle of a deadline situa-
tion. My puzzlement over why these
sessions were not more popular is based
on the fact they offered a chance to
debate situations with hard, troubling
choices in an environment where the
consequences do not have an immedi-
ate or personal result.

Let me try to relate what it is about
the quality of a professional that so
clearly distinguishes an employee from
a co-worker. Two employees can both
be adequate or, indeed, excellent at
their job and yet it is possible to see the
difference if one has the attributes of a
professional. The difference is almost
always more readily apparent in times
of stress.

By stress I mean the conflict and
turmoil brought on by projects, crises,
personnel decisions, deadlines and
things of that sort. While each employee
may be competent at dealing with each
of these things, the hallmark of the
person with a professional attitude is
the way in which that person considers
the impact of any action or decision he
is about to make on areas outside his
realm of authority.

The person with a non-professional
attitude will only consider the immedi-
ate ramifications to the area under his
control. For example, the decision of
an engineer to stop recommending a
particular equipment supplier that has
been providing service and goods to a
company for a long time may seem
straightforward. You may agree that
such a decision could be based on a
variety of factors, such as cost, quality
or product, serviceability of the con-
tract or one of several other reasons.
The average employee is likely to

consider those things only, then make
a decision. The professional, however,
considers a wide variety of other issues.
What about the vendor? What will be
the impact on marketplace competi-
tion? If there are several companies
making that product, competition may
be vigorous and the effect unnoticeable.
But if there are few competing com-
panies, rejecting one of them outright
may impair the ability to get compet-
itive prices and products in the future.
The employee who considers those
aspects that fall outside his realm of
authority is clearly the more pro-
fessional.

Some may argue that the above
example does not necessarily demon-
strate professionalism, only a more
clever employee who is a better stra-
tegic thinker than his co-worker. I
would argue that the kind of person
who constantly considers the world
around him and what impact his activ-
ities have on it, and vice versa, is
someone who is demonstrating a pro-
fessional attitude.

This example only demonstrates one
part of what a professional attitude is.
Real professionalism comes in the abil-
ity to resolve the conflicts that inevi-
tably arise around the issues of hon-
esty, morality, ethics and fairness,
when major projects or decisions reach
critical points. Those who can perform
the necessary thinking and have the
fortitude necessary to resolve the con-
flicts in these areas are those who carry
the attitude and ability that also
suggests they may be more professional
that their co-workers.

You'll notice that none of these
qualities include education, degrees,
intelligence, charm or personality. None
of these are necessary to be seen as a
professional. Indeed, there are many
educated people who no one would
mistake for a professional just as there
are many people with little or no formal
education who show their competence
and a grasp of the impact of their
actions on the surrounding environ-
ment. Today, this quality is rare enough
to be remarked upon. It need not be
that way. Most of the people who work
in our industry are capable of looking
at their day-to-day jobs in a way that
expands the possibilities for profession-
alism to a point where this quality will
no longer be remarkable.
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THE GREAT

Protect your assets and your I w{thk
underground cable all of the wa 500 jacketed, -
gro - 4 flooded coax. ¥ with RG

through installation with Cablecon
Cable-in-Conduit (CIC) — ;11 with 750 N
“The Great Protector.” Jacketed, flooded coax. \¥

With Cablecon CIC you \
get many hidden benefits that \ )
aren’t apparent on the surface: N,
TIME-PROVEN PERFORMANCE.
With more than 15 years in business,
Integral is the oldest and largest
supplier of CIC in the CATV industry.
As a major purchaser of cable, Integral
has built tremendous relationships with
all of the major cable manufacturers —
all of whom enthusiastically recommend
Cablecon CIC for protection of coaxial
cable in all underground CATV
applications.
HAVE IT YOUR WAY. THE REAL TEST.
When you choose Cablecon CIC, you get Don’t be fooled by substitute products
a lot more than just a hole in the ground. that may look similar but fail to come up
You select the cable of your choice and  to Integral’s high standards of qualityand
specify the dB return loss. We take full performance. Integral
responsibility for its performance from sweeps every reel
the time it’s shipped until it’s in of cable purchased
the ground. to assure it meets

service wire.

/Uy with RG
service wire.

, S/
el

PROTECTOR!

our high standards and specifications.
After the conduit is extruded over the
cable, it is swept again and each reel is
individually certified to meet your

stringent QC requirements. The
> end result: Improved quality of

your underground plant and
product that maintains its repull
capability.
EASY AVAILABILITY.
To assure that you get competent service,
Integral and Channell have created a
nationwide direct sales network. In
addition, distribution warehouses are
strategically located in the following
major cities to serve your needs:
e Dallas e Baltimore e Tampa
e Los Angeles
Whether you're trenching,

plowing, pulling, or re-pulling, protect
your assets and specify Cablecon CIC
... “The Great Protector!” For complete
information on CIC, drop-in-conduit,
empty duct with pull-string pre-
installed, or prelubricated conduit,
contact Integral Corporation or
Channell today.

)
ﬁ’]j‘—:; Corporation

Integral

1424 Barry Avenue, Dallas, TX 75223
(214) 826-0590  (800) 527-2168 except TX
See us at NCTA, Booth #1753
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powering

The economics of system

ith today’s high cost of energy
Wand the need to conserve a dwin-
dling supply of fossil fuels, the
CATV operator must be knowledgeable
in the ways he can design his system
for economical powering.
Notwithstanding the sometimes arbi-
trary methods employed by power com-
panies in their determination of how
much a particular CATV system should
pay for being connected to its secon-
daries, the lower the actual kilowatt
hours per month the system devours,
the lower will be its retribution.
A working knowledge of the effects

Ry = Theresistance of 2000’ of .750 coaxial cable
with copper clad center conductor (.98 ohms/
1000')
V, = Pole-mounted power supply
2, = Load consisting of 3 amplifier stations,
W = Wattage dissipated within the cable
Vy = Voltage drop across cable resistance
Vp + Voltage available at load
[heia]
Y /[ L 3 v
mv(\f 1x3a) (%‘.%)_J
W = 2R vV, = IRy V=V, -V
w =342 V=232 V=60 - 6
W =18 v, =6 v, = 54
A
atl
[ oeen ]
Jov? reka) ot
w = I2R v, = IRy Vo=V -V,
W=¢622 V=62 vy =30 - 12
W =2 vy =12 v, =18
B
FIGURE 1

the following items can have on the
design of a CATV system will aid in
producing one with greater reliability
and reduced power consumption.

1. Whether the system is to be

©1978. Reprinted with permission IEEE
Transactions on Cable Television, Vol.
CATV-3, No. 3, July 1978.

Richard G. Couvell, applications engineer,
General Instrument/derrold.

A 30 volt surge in phase with the 30 volt input voltage
will produce a 120 volt output.

{30 ¢ 30 = 120)

=

Input Output

Transformer Wired
For 30 Volt Operation

A

A 30 volt surge in phase with the 60 volt input voltage
will produce a 90 volt output.

Transformer Wired
For 60 Volt Operation

B
FIGURE 2

powered for 30- or 60-volt operation

2. The current drawn per active
device

3. The real wattage per active device

4. The number of active devices per
unit of system length

5. The loop resistance of the cable
used to power the devices

6. The effect of input voltage level
on equipment operation, wattage and
current consumption

7. The percentage loading of the
pole-mounted power supplies

8. The location of the pole-mounted
power supplies

Power calculations become some-
what difficult due to the interrelation
of some of these factors, which can
influence the effects of each other
almost as much as they directly influ-
ence the total power consumed. This
total power is, of course, the sum of
that used by the active devices, that
which is dissipated in the cable, and
that which is lost to the efficiency of
the pole-mounted supplies.

For a given system, a 30-volt po-
wering source will cause twice as much
current to flow in the coaxial cable than
if supplied with 60 volts, and the power
dissipated in that cable (the cable’s
resistance multiplied by the square of
the current) is increased four times! In

Figure 1, Example 1A shows that with
60-volt operation the power is dissi-
pated in 2,000 feet of .750 cable with
copper clad center conductor (.98 ochms
per 1,000 feet loop resistance) is 18
watts, while Example 1B shows that
this same cable would dissipate 72
watts for 30-volt operation.

In this same example the voltage
(IR) drop in the cable with 60-volt
operation would be 6 volts, and would
deliver 54 volts to the stations. With
30-volt operation, the cable’s IR drop
would be 12 volts, providing the sta-
tions with a “too low” 18-volt input.!

Sixty volt operation improves system
reliability, too. The rectifier portions
of most DC power supplies are designed
to “see” the same AC input voltage,
whether the system is powered by 60
or 30 volts (by changing primary or
secondary transformer winding connec-
tions). In Figure 2, the power trans-
former’s dual primary is connected in
parallel for 30-volt operation which
provides a 2:1 voltage step-up at the
secondary output, while a 1:1 trans-
formation is used for 60-volt systems
by connecting the primary windings
in series.

Thus in Figure 2, a 30-volt induced
surge (as may be caused by sheath
currents) in phase with 30-volt cable
powering will result in 120 volts being
delivered to the rectifier rather than
the desired 60 volts (Example 2A). This

Cable Classics

Do you know why 60-volt powering
is commonly used in cable systems?
Do you have any idea what percentage
of the power used by cable plant is
actually dissipated in the cable itself
(and never reaches amplifiers)? Are
you aware of the trade-offs between
cable costs and the costs of pole-
mounted supplies (and utility bills!)?

This paper by Dick Covell, first
published in 1978, discussed these
considerations and the placing of power
supplies for economical powering of
cable distribution plant. Published at
a time when 30-volt powering was
commonplace, and gives insight into
ways of minimizing powering costs.

Graham S. Stubbs
Consulting Engineer
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Channell’s
low profile
enclosures for
active equipment...
The best money
can buy!

R
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Channell has developed ¥ ?"u‘s,é" ?&I’«;.:.-.vw
the best low profile enclosures 2 '.’-V"".h"“f,

¥
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for active equipment that
money can buy...and we're
ready to prove it to you! To let
you see the benefits of these
low profile enclosures for
yourself, Channell is offering
the CPH-1230 and CPH-1730
enclosures at special reduced
prices—and we’ll pay the
freight on pallet quantities.
These high quality
HDPE plastic enclosures have
been designed specifically
for active equipment. They

)
Y

CPH-1230

provide ventilation that is far

superior to other enclosures and—unlike
metal enclosures—come with brackets,
locks and stakes installed. There’s no need
to worry about missing accessories.
CPH-1230 Extending just 13-inches above
grade, the new CPH-1230 enclosure is
designed to house line extender and tap/
splitter combinations. It is a low profile
alternative to Channell’s CPH-1016 and
CPH-1022, and to high profile 10” x 10" and
10" x 16” metal pedestals. The CPH-1230
cover has louvers on both the sides and the
ends to assure maximum ventilation and min-
imize internal ambient temperature rise.
CPH-1730 Designed to house trunk
amplifiers and passive combinations, the
CPH-1730 low profile

pedestal is built to handle the increased
heat associated with today’s higher operat-
ing frequencies. The standard 400 Series
cover provides ventila-

62 each

Regularly—3$9 §76% cach

Special price—

With 400 Series covers:

h
ularly—$167% eac
‘;;%cial Pﬁce—$134°—° each

PH-1730 : :
%p“ pallet). | ith 500 Series covers:
Regularly~5190x‘9 eag\,\ "
Special Price——$162-— [

2 {31, 1987.
Blanket orders must be completed by AUgUs

Reader Service Number 10
See us at NCTA, Booth 1753

CPH-1730

tion for active equipment that is compara-
ble to any other enclosure in the CATV
industry. The 500 Series cover provides
ventilation that exceeds any other fully
equipped amplifier enclosure. This superior
ventilation could result in less wear on
your active equipment and reduce long-
term maintenance.

The CPH-1230 and CPH-1730 low pro-
file enclosures have aesthetically pleasing
designs that will assist in gaining accept-
ance by community leaders. Both come
with ground skirts that act as foundation
support systems for active equipment and
allow for storage of excess cable. Also, active
re-splice capabilities are maximized with-
out having to re-plow, re-pull, or re-trench
coax cables. Additional high quality features
found only in Channell’s complete line of
enclosures include: 360° working access
area; Inner-Tite security locks (standard);
and hot dipped galvanized bracketry which
permits mounting of equipment without
modification. Unaffected by extreme
temperatures they are available in light
green or beige and never need painting.

Take advantage of this limited time
offer, and order a pallet of Channell’s low
profile enclosures now—at reduced prices
and with freight paid. Call Channell toll
free today for immediate response.

COMMERGCIAL
 CORPORATION

Technology you can trust!

620 W. Foothill Blvd., Glendora, CA 91740
Telex: 670-368 « (818) 963-1694

(800) 423-1863 except CA

(800) 345-3624 in CA



SINGLE PLANT ABOVE GRADE ENCLOSURES

(Also available — A complete line of dual plant above grade enclosures)

CPH-1230 Low Profile Enclosure

Houses line extender and tap/splitter combinations

CPH-1730 Low Profile Enclosure

Houses trunk amplifiers and passive combinations

360° working *Concealed high  Universal hot dipped " . e
access security locking galvanized strand CATV 1de{1t1f1ce11(t1|odn
system bracketry permits ORI
“CATV” identification mounting of equip- into cover
permanently molded ment without Rounded corners
D - modification for public safety

Rounded corners
for public safety

Constructed of HDPE
plastic. Cover easily
removed and replaced

Anchor slots for
concrete sidewalk
applications

*Hasp padlock system
also available at no
additional cost.

(Trunk amplifier application not shown)

Constructed
of HDPE plastic.

Ground skirt acts as

a equipment that is
a foundation support

comparable to

system for active

equipment a?d allows é%st:u:_r "\
for storage of excess

cable. Also, active re- closure. §
splice capabilities are \
maximized without \
having to re-plow, . \
re-pull, or re-trench Optional

coax cables. 500 Series

cover with”attic”.

360° working access area

Cover easily removed and
replaced. 400 Series Cover has
louvers on both the sides and
ends. Provides ventilation for active

Universal hot dipped galvanized strand
bracketry permits mounting of equip-
ment without modification

*Concealed high
security locking

-~

Anchor slots for
concrete sidewalk
applications Ground skirt acts as

a foundation support
system for active
equipment and allows
for storage of excess
cable, Also. active
re-splice capabilities
are maximized without
having to re-plow,
re-pull, or re-trench
coax cables.

*Hasp padlock system
also available at no
additional cost.

CPH-508 CPH-658 CPH-816

Designed to house small diameter Houses all taps currently available Houses tap and splitter

taps and for above in the CATV industry. combinations.

ground service Dimensions: 6.5” diameter, Dimensions:

wire applications. 11” - 15" above grade. 8” diameter,

Dimensions: 5" Shipping: 8 per 20" - 24" =
diameter, 11”-15" clslr);or% . above grade. [
above grade. = Shipping:

Shipping: 12 per 2 per carton.
carton.

-

CPH-1016

Houses tap, splitter and
line extender

combinations, or
small amplifiers.

1}

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

Shipping:

2 per carton.

(CPH-6512, CPH-1006, CPH-1022 not shown.)

Channell Commercial Corporation
designs and manufactures the broadest
selection of free-breathing above grade ped-
estals, and airtight and watertight below
grade enclosures available anywhere. In
addition, Channell is the exclusive repre-
sentative 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 except CA

(800) 345-3624 in CA

- COMMERCIAL
CORPORATION

Technology you can trust!



CLASSICS

Unless there are compelling

reasons to the contra

, 60

volts is today’s best choice for

system powering.
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same 30-volt surge, however, will only
produce a 90-volt output at the second-
ary when set for 60-volt operation
(Example 2B). A 50 percent reduction
in surge voltage is certainly a worth-
while consideration.

Obviously, unless there are compel-
ling reasons to the contrary, 60 volts
is today’s best choice for system po-
wering.

The system designer should use the
current carried in the coaxial cable to
determine the power dissipated in that
cable and the voltage available at an
amplifier connected to that cable. He
should not, however, use the voltage
appearing at a station times that
station’s current draw (VA) to calculate
the station’s “real power” unless the
station offers a purely resistive load.
Fortunately, the reactive nature of the
typical station power supply causes the
voltage to be several degrees out of
phase with the current, resulting in a
lesser “real power” usage and a corre-
spondingly lower utility bill.

As an example, the VA or “appar-
ent” power of one manufacturer’s trunk
station with ALS (automatic level and
slope) and bridger is 33 watts (60V X
.55A), while the “real” or actual power
consumed is 29.5 watts ... a reduction
of 10.6 percent. This same manufac-

turer’s line extender with a switching
regulator (SR) power supply has an
apparent power of 15 watts (60V x 250
mA), but the “real” power consumed
is less than 12 watts, a better than 20
percent reduction.2

The system designer should also
consider the cost tradeoffs in selecting
high gain, high output capable ampli-
fiers, (even for 12-channel systems), as
the higher operating levels permitted
will result in fewer stations per mile.
Not only is power consumption less,
but often the total equipment cost as
well.

The selection of the size and type of
coaxial cable is often made with too
little regard for its DC attenuation.
Referring again to Figure 1, had a solid
copper center conductor (.68 ohms/
1,000 feet) been chosen in lieu of the
copper clad (.98 ohm/1,000 feet), the
30-volt powered example would have
dissipated 32 percent less power in the
cable, and the input voltage to the
amplifiers would have risen from a
marginal 18 volts to an acceptable 21.8
volts. The same percentage reduction
in dissipated power applies equally to
60-volt systems, and should the approx-
imately 15 percent increase in cable
cost for solid copper center conductor
be offset by an equal savings in reduced
pole-mounted supply locations, a better
system will result.

The efficiency of a ferro-resonant
pole-mounted power supply improves
as it is operated closer to its rated
output, as indicated in the following
table:

% Rated Output % Efficiency
100 90
80 85
50 80
30 70

Ideally, then, the designer should try
to locate these units such that when all
present and planned options are in-
stalled in the stations to be served by
each power supply, the amperage drawn
will be just under the maximum speci-
fied rating. Doing this will have re-
duced the number of power supply
locations, improved the efficiency of
those remaining, and if his power
supplies are to be individually metered,
he may have reaped still another
benefit: Grouping more of his con-

sumed power within the cheaper rate
category than commercial users usu-
ally receive for exceeding a specified
minimum kilowatt hour per month
usage.

The ideal, however, is not always
easy to achieve. With today’s equip-
ment allowing fewer active locations
per mile, and with manufacturers plac-
ing emphasis on reducing the current
drawn per station, the voltage drop of
the cable is more likely to be the factor
which limits the number of stations fed
from a given power supply, not its
typical 12- to 14-ampere current capac-
ity.

Amplifier stations incorporating SR
power supplies have so far proven to
be the most efficient in converting the
AC voltage supplied by the cable to the
DC voltage required by the amplifier.
Switching regulator power supplies,
however, increase their current demand
when their input voltage is reduced, a
characteristic which has caused some
system designers to run in circles and
bay at the moon! In determining the
input voltage to a station equipped
with the SR power units, the current
consumed by the station (as found in
the catalog for the operational voltage
selected) is multiplied by the loop
resistance of the cable. This product,

STLvANIA
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The current of this amplifier
can now be computed, and

used to calculate the

voltage drop in the cable.

the voltage drop in the cable connect-
ing the amplifier to its source, is then
subtracted from the source voltage. The
result is the voltage appearing at the
input to the station ... except, since it
is now lower than the source voltage,

the current consumed by the station is
really higher, which means the voltage
drop in the cable is really greater,
which means the input voltage to the
amplifier is still lower yet....

To pick the ideal location for a

STLvanlA

POWER SUPPLY MODEL: MPA
sew 1000 SERIES STATION

New Products from Sachs Communications Inc.

The SC18 series Saxxon
Clips that are ever so
popular have just had
their price reduced at
the MSO level. This re-

AC INPUT CURRENT - AMPERES (I, )
INPUT POWER-WATTS (P,,)

duction is mainly due to ol

the mechanizat)ilon of ¢ 0o

the assembly process The SC12 & SC12D o

of these clips using the | series of ground brac-

new ‘robot”. This has | yets and the SC13 az;

the capacity ofdoubling | groynd straps are now Too 400 oo @00 000 1200

the production output of
the product. Presently,
the clips are available in three sizes: 6mm for
RG59 cables; 7mm for RG6 cables and 8mm
for Quad cables. The company now aiso pro-
duces these clips painted in black.

0C LOAD CURRENT (TOTAL MODULE CURRENT) eA

UL Listed. The SC12D
- 881 includes one
F81 connector, per-
mitting a second one
to be added later on.
It also permits the
addition of a splitter
whenever required
using the SC09
Splitter Ring Nut.

The SC22 series
Ground Connectors
are available for #4 or
#6 wire, copper or
cadmium plated, to
attach to copper pipes
or various fixtures.

The SC26 House
Hook is for messenger
applications. It has an
oval head, where the
messenger is wrap-
ped, thus eliminating
the need for other
hooks.

pole-mounted power supply within a
given CATV system design, the desig-
ner first requires information (such as
the graph in the appendix) which tells
him the current drawn by a particular
station as a function of its input
voltage. Starting at the furthest line
extender in the system and working
backwards, he may calculate the cur-
rent drawn by that station (with what-
ever options it may be asked to accept)
at the minimum input voltage permit-
ted for the system. This current is then
used to calculate the voltage drop of the
cable between this last location and the
next upstream location. This voltage
drop, when added to the input voltage
of the previous station, defines the
input voltage to this second furthest
amplifier. The current of this amplifier
can now be computed, and when added
to the current of the preceding ampli-
fier is likewise used to calculate the
voltage drop in the cable connected to
the next upstream amplifier. At trunk
or splitting locations, the sum of all
currents must, of course, be used in
calculating the voltage drop in the
cable upstream from that junction
point. This method is continued until
the system powering voltage is reached
and that’s where the first power supply
is placed. Of course, the designer has

The new SC28 series identification tags from
Sachs are made of special MG10 aluminum
alloy, which permits the installer to scribe/write
any information that may be required. There are
three variants in the series: 3%4” long, 7” long
and 7" prestamped, with a company name or
logo, for example, as desired by the custumer.
There is no additional charge for prestamping
excepta smallinitial stamp preparation charge.
The SC29 series 1.D. Flags are for identifying
coax cables but at 1” length, are much smaller
than the SC28. These are available in plain
MG 10 aluminum alloy for scribing on or painted
alloy, in literally any colour desired.

Other new items: To add drops to an existing
clamp, Sachs is now producing the SCO3EK kit
to attach to a previously installed SCO3E Span
Clamp. This saves the time of a second installa-
tion and saves on hardware costs as well.
The SC23 series tap brackets comeintwo inch
or four inch heights with vertical or plain type
clamps and with or without common grounding.
The SC24 series tap brackets are for wall mount-
ing situations of taps such as in appartments.
The two types are for taps facing down or taps
facing out.

Contact Sachs
Communications Inc.
30 West Service Rd.,
Champlain, N.Y.
12919-9703
1-800-361-3685,

Reader Service Number 11
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Of course, the designer has

kept a tally of total current and
real wattage so far consumed.

snvana
POWER SUPPLY MODEL : 401 / 451
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kept a tally of total current and real
wattage so far consumed and he will
more than likely find the aggregate to
be less than one-half the power supply’s
rating. Determination of how many
amplifier locations can be properly
powered on the upstream side of the
newly located power supply is pre-
sently done by trial and error, but what
is permissable in the way of loading for
one side of the supply certainly gives
insight into loading the other.

A computer program for the HP 97,
patterned after the one written by
Frank Himsl and Al Kuolas which
appeared in a recent issue of CATJ, is
being developed to simplify finding the
best location for pole-mounted supplies.

In large CATV systems localized
power outages affecting only a few
square-block area can disrupt cable
reception to all subscribers downstream
from the fault. The first entry in the
marketplace to alleviate this condition
was the pole-mounted stand-by supply,
which automatically switches its input
to the output of a battery driven
inverter upon loss of utility power,
maintaining signal carriage to all parts
of the system.

These units will accept standard
auto batteries and the number of
locations requiring battery mainten-

ance and/or inspection average less
than one in 7 million of systems with
60-volt operation. These units, when
equipped with batteries providing two
to four hours of standby time, can be
sufficiently large and heavy to pre-

clude acceptance by the utility com-
pany for pole-mounting, and this should
be checked before purchase. The effi-
ciency of this method is about 40
percent due to the loss in the in-
verter. ®

e i

IS LIKE LOOKING INTO

THE FUTURE!

WiTH THE LINDSAY 1000 SERIES TRUNK, YOU CAN START WITH AN
OPEN RETURN SYSTEM & MULTIPLEX WHEN YOUR SUBSCRIBER BASE HAS
EXPANDED, BY SIMPLY ADDING MODULES. BY MULTIPLEXING, THE
LINDSAY 1000 SERIES CAN ACCOMMODATE UP TO 400 CONTINUQUSLY
TRANSMITTING HOME TERMINAL UNITS, PER BRIDGER STATION. THE SYSTEM
ALSO FEATURES FAILSAFE FORWARD & REVERSE STATION BYPASS, POWER
DOUBLING & FEED FORWARD, AS WELL AS DIAGNOSTIC CAPABILITIES

Looking intothe1000series—

pMy

SPECIALTY PRODUCTS
LIMITED

50 MARY ST. w.
LINDSAY, ONTARIO
CANADA K9V 457
TEL: 705-324-2196

CAL: TELEWIRE SUPPLY
COL: ADVANCED COMM.
FL: TELEWIRE SUPPLY
NY: TELEWIRE SUPPLY
OH: THE HEAD END

PA:  TONER CABLE EQUIP
TX: TELEWIRE SUPPLY

415-939-9243
303-596-4464
800-237-8203
800-645-9510
614-766-0874
215-675-2053
800-527-1646
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Third construction survey
confirms nationwide trends

One trend you can’t buck in the Lone Star state is the wild
pace of cable system sales, CED’s most recent cable system
survey has found. We doubt there’s a state in the nation with
as many individual transactions occurring this year. Also,
with nearly three-quarters of the nation’s systems tallied, a
fairly consistent construction trend has emerged. Nation-
wide, about 20 percent of systems are doing some rebuild of
existing plant this year. Also, 34 percent of all systems will
be putting up new plant—either line extensions or new
franchise wiring. The bulk of the newbuild activity is line
extensions, although the mileage is, of course, highly
concentrated in the big urban newbuild areas like Phila-

Channel Upgrades # of systems = 1

# of systems = 131;
35-37 channels = 24;
50-56 channels = 4;

10-34 channels = 69
40-47 channels = 8
60-80 channels = 5 | Pay-per-view

Currently addressable systems

# of systems = 114

# of subs = 1,032,268

PPV in 1987 = 0

Arkansas:
Systems going addressable in 1987

Currently addressable systems

CONSTRUCTION ACTIVITY
Miles Rebuild
SUMMARY: aerial
. . 0-20 3
Mil Newbuild Newbuild 21-50 0
1les aerial underground | 51-100 0
0-20 129 91 100 + 0
21-50 16 10
51-100 2 0 Channel Upgrades
100+ 5 2 # of systems = 3;
35-37 channels = 1;
Miles Rebuild Rebuild 50-56 channels = 0;
aerial underground
0-20 52 49
21-50 22 7 # of systems = 0
51-100 19 2 # of subs = N/A
100 + 17 4

Systems going addressable in 1987

Anticipated new subs = 300

# of systems now offering PPV = 0
Additional systems to offer

# of systems = 22 . Newbuild
Anticipated new subs = 51,302 Miles aerial
0-20 15
Pay-per-view 21-50 1
# of systems now offering PPV = 32 51-100 0
Additional systems to offer 100 + 0
PPV in 1987 = 35
Miles Rebuild
Alaska: aerial
0-20 3
Mil Newbuild Newbuild 21-50 1
1les aerial underground | 51.100 2
0-20 1 0 100+ 1
21-50 0 0
51-100 0 0
100+ 0 0

delphia, Washington, D.C., New York, Chicago and Detroit.

One trend that isn’t so strong among systems in this survey
is major rebuilds, involving complete wreckout of 100 miles
or more of plant. Most of the aerial newbuild activity is 20
miles or fewer per plant. One nationwide constant is
underground newbuild activity: about 47 percent of all such
activity is concentrated in the 20 miles or fewer category.

Addressability moves, pay-per-view introductions and
channel capacity expansions aren’t as widespread in this
region as in the Northeast, Midwest and Mid-Atlantic
regions.

Channel Upgrades

Rebuild # of systems = 13; 10-34 channels = 10
underground 35-37 channels = 2;  40-47 channels = 0
3 50-56 channels = 0; 60-80 channels = 0
8 Currently addressable systems
0 # of systems = 10

# of subs = 16,889

o5 | Systems going addressable in 1987
o | # of systems = 1
0 | Anticipated new subs = UKN

10-34 channels
40-47 channels
60-80 channels

Pay-per-view

# of systems now offering PPV = 3
Additional systems to offer

PPVin 1987 = 5

Hawall:
. Newbuild Newbuild
Miles aerial underground
0-20 1 2
21-50 0 0
51-100 1 0
100 + 0 0
Miles  Rebuild Rebuild
Newbuild aerial underground
underground 0-20 0 1
8 21-50 0 0
0 51-100 0 0
0 100+ 0 0
0
Channel Upgrades
Rebuild # of systems = 1; 10-34 channels = 1
underground 35-37 channels = 0;  40-47 channels = 0
4 50-56 channels = 0;  60-80 channels = 0
(2) Currently addressable systems
0 # of systems = 2

# of subs = 102,123
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We won't walk away

't1l 1t’s turned on, and you’re satisfied.

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

Cable Services Company/Inc.

complete repair facility.
And, if you need
something overnight,we’ll
get it to you. All of this
means fewer headaches
for you.

We do the whole job.
And we guarantee all
of it.

Call TOLL FREE: 800-233-8452
(In PA:) 800-332-8545

2113 Marydale Ave., Williamsport, PA 17701 ¢717/323-8518

Reader Service Number 13



Construchon
services marke

roducts/
etplace

m COMMUNICATIONS

PHILIP A. VERRUTO

VICE PRESIDENT. SALES
AND MARKETING

P.O. Box 505, Quakertown, PA 18951
(215) 536-1354 TELEX 510-651-0060

177 Defense Highway
Suite C - Nichols Center
Annapolis, Maryland 21401 c We’'re the contract
301/721-2744 service that does it all.
e Mapping
CATV « Design & Engineering
SOS“M lb.l:ic e Construction, Aerial &
et et
Unique Approach 1508 St%te Street ¢ Doorto-Door Sales &
] uite 102 Marketing
1-800-752-9663 (outside MD) ”
261-8110 (Washington, D)  Susan K. Hayes %gz%?bsscgg;&g%zggloe » Installations
841-5057 (Baltimore) President 800-334-0860
Reader Service Number 89 Reader Service Number 93
THE BEAST™

APARTMENT BOX

&=
Cabile Security Systems, Inc.

459 N. Dean Road O P.O. Box 2066 O Auburn, AL 36831
205/821-0745 O 205/821-7436

Reader Service Number 90

Reader Service Number 94

Staple Gun Tackers e Stapling Machines o Staples
Glue Guns @ Rivet Tools ® Glues @ Rivets

271 MAYHILL STREET
SADDLE 8ROOK,N.J.07662
(201) 843-6900

L.R. Don Quinton

President
Chairman of the Board

Cabie Television Services, Inc.
120 Erbbe N.E.

Albuquerque, New Mexico 87123
505-292-7766

505-298-1891

Reader Service Number 91

Reader Service Number 95

Harold Bigham
President

Cable Construction, Inc.
Complete CATV Construction

P.0. Box 903

(904) 932-6869 Gulf Breeze, FL 32561

n Data Transmission Devices, Inc.

617-532-1884

Stan Johnson
Vice President - CO.0.

65 Walnut Street, Peabody, Massachusetts 01960

Reader Service Number 92

Reader Service Number 96
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CONSTRUCTION MARKETPLACE

===
Quality Construction < Satellite Communications Equipment
Ll Lol % STOCKING DISTRIBUTOR FOR
SIN
CE 1877 ; HEADEND & DISTRIBUTION EQUIPMENT
CATV MATV SMATV
b
R JD Thomas 7720 Blankenship
é = President Houston, Texas 77055
= (713) 956-2984
QzZ 800-231-0629 #538
Jund janf
PO.Box 308 / 22N.2nd St. / Tipp City, Ohio 45371 / 513/667-4416
Reader Service Number 97 Reader Service Number 101
SOFTWARE SYSTEMS FOR PC OPERATION N : H
« BILLING & SUBSCRIBER MANAGEMENT THE Sy "’seir:zg‘,’;;'z
o MAINTENANCE SUPPORT INSTALL
e CAD SYSTEMS FOR CATV
o TI ANALYSIS
PEOPLE. Q Aerial Installs
O Underground
CS COMMUNICATIONS INC. ENGLISH Installs
: ENTERPRIZES O Drop Transfer
PO. Box 6494 0 Commercial
Orlando, Florida 32853 Development
esign
2920 ESKRIDGE RD. #P1 O Audits
CHARLES E. SAMPSON FAIRFAX. VA 22031 305-898.7134 O Retrofit
PRESIDENT 703-560-0080 Programs
Reader Service Number 98 Reader Service Number 102
"ﬁc.ommcrf'.." .
( ‘casleTy . CONTRACT INSTALLERS, INC.
\\msnusns‘.‘..v.’ MAI Communications, Inc.
NN MAI CATV, Inc
UHF Radio Equipped Trucks * Uniformed Installers 141 Shrevé Avénue
HOUSE INSTALLATIONS Barrington, NJ 08007
Aerial - Underground - Pre-wire
APARTMENT INSTALLATIONS (609) 547-1600
Post wire - Pre-wire - Commercial Building (800) MAI-CATV
Tap Audits
Instalt or Remove Traps and/or Converters
Drop change over for System Rebuilds
LENNY FISCHER P.O. Box 1564 TOM GIRARD
(414) 582-7087 Appleton, Wisconsin 54913-1564 President
Reader Service Number 99 Reader Service Number 103
(606) 598-6517 Randy A. Pattison

8120 Knue Rd. Suite 106

Fohlaa—  !ndianapolis, IN 46250

Telephone (317) 849-7572
CARPENTER CABLE CONSTRUCTION Communications (800) 367-1450
* Eagle Comtronics
Traps & Taps
Route 3 Box 503B * Texscan Instruments
Manchester, KY 40962 CARTIS CARPENTER S UG L
Reader Service Number 100 Reader Service Number 104
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REBUILDING OR
UPGRADING
YOUR CATV

SYSTEM?

WANT TO AVOID

THE USUAL
STRESS?

NACOM’s
YOUR
ANSWER!

We offer experienced
personnel, competitive
pricing, completion on
schedule, nationwide service
and turnkey if desired.

CALL

Jerry Evans

NaCom Construction Corp.
for Plant Construction and
Engineering or

Eli McKay

NaCom Corp.

for Drop Replacements/
transfers/installs/MDU
wirings/traps/converter
change-outs

at 1-800-848-3998
or

1-614/895-1313

Available with Regional
Service Centers in Arizona,
Southern and Northern
California, Georgia,
Kentucky, Minnesota,
Missouri, Ohio, Texas and
Virginia. Local service
centers in many other

locations.
Reader Service Number 30

construction survey

Systems going addressable in 1987
# of systems = 0
Anticipated new subs = N/A

Pay-per-view

# of systems now offering PPV = 1
Additional systems to offer

PPV in 1987 = 0

Kansas:

Mi Newbuild Newbuild
iles aerial underground

0-20 13 10

21-50 1 1

51-100 0 0

100+ 0 0

Miles Rebuild Rebuild

aerial underground

0-20 15 9

21-50 2 0

51-100 3 1

100+ 2 0

Channel Upgrades
# of systems = 17;

35-37 channels = 3;
50-56 channels = 1;

10-34 channels = 9
40-47 channels = 1
60-80 channels = 1

Currently addressable systems
# of systems = 11
# of subs = 51,082

Systems going addressable in 1987
# of systems = 2
Anticipated new subs = 9,416

Pay-per-view

# of systems now offering PPV = 1
Additional systems to offer

PPV in 1987 = 0

Mississippl:

Mil Newbuild Newbuild
1les aerial underground

0-20 22 9

21-50 2 0

51-100 0 0

100+ 0 0

Miles Rebuild Rebuild

aerial underground

0-20 2 4

21-50 5 0

51-100 1 0

100+ 2 1

Channel Upgrades

10-34 channels = 5
40-47 channels = 2
60-80 channels = 0

# of systems = 11;
35-37 channels = 2;
50-56 channels = 1;

Currently addressable systems
# of systems = 13
# of subs = 77,362

Systems going addressable in 1987
# of systems = 2
Anticipated new subs = 8,593

Pay-per-view

# of systems now offering PPV = 3
Additional systems to offer

PPVin 1987 = 6

Missouri:

. Newbuild Newbuild
Miles aerial underground
0-20 19 15
21-50 5 5
51-100 1 0
100+ 2 1
Miles Rebuild Rebuild

aerial underground
0-20 3 3
21-50 3 1
51-100 3 0
100+ 0 0

Channel Upgrades
# of systems = 19;

35-37 channels = 3;
50-56 channels = 0;

10-34 channels = 12
40-47 channels = 1
60-80 channels = 0

Currently addressable systems
# of systems = 16
# of subs = 261,505

Systems going addressable in 1987
# of systems = 2
Anticipated new subs = 2,800

Pay-per-view

# of systems now offering PPV = 6
Additional systems to offer

PPV in 1987 = 3

Oklahoma:

. Newbuild Newbuild
Miles aerial underground
0-20 17 20
21-50 2 1
51-100 0 0
100+ 0 0
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Remember when 20, 12 -even 5 channels were your maximum potential ?

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

Cable was new, but it grew rapidly.

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

" Rebuilding’
Save Mone

With JERROLD

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

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

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

And Jerrold has other possibilities for you too. For longer cascades and
greater channel capacity, there’s Jerrold STARLINE X feedforward and power
doubling amplifiers. Whatever your specific needs, there’s a reliable, low-cost
Jerrold product to satisfy them.

Send for the Jerrold STARLINE 20 §J Series brochure, today. Call or write:
Jerrold Division, General Instrument Corporation, 2200 Byberry Road,

Hatboro, PA 19040. (215) 674-4800.
JERROLD

You know we’ll be there.

Please see us at the NCTA Show, Booth #2100

GENERAL
INSTRUMENT

° General Instrument 1986
Reader Sarvice Nitmhar 21



Jerrold in stock!

Please see us at the NCTA Show, Booth #2345

That’s right. And a lot of it’s in stock, ready
for immediate delivery. Hard to find items like
multi-taps, line extenders and trunk amplifiers.

Why wait for annoying, lengthy
backorders when you can have the
equipment you need shipped to you
today. At competitive prices.

Call us toll free at the regional
distribution center nearest you.
Order your Jerrold distribution
equipment from TELE-WIRE

today.

2 TELEWIRE

SUPPLY CORPORATION

Corporate Headquarters
7 Michael Avenue ® C.S. 6025
b Farmingdale, NY 11735

Call the regional distribution center nearest you.
Northeas: — Toll free: 800/645-9510; in NY 516/293-7788
Southeast — Toll free: 800/237-8203; in FL only 800/282-8257
’ Southwest —Toll free: 800/527-1646; in TX only 800/442-9926
Reader Service Number 32  \figwest — Toll free: 800/624-8358; in MI only 800/523-9537

N — I

Please see us at the NCTA Show, Booth #2345
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construction
Miles Rebuild Rebuild
aerial underground
0-20 8 9
21-50 4 2
51-100 1 1
100+ 4 1

Channel Upgrades
# of systems = 15;

35-37 channels = 4;
50-56 channels = 1;

10-34 channels = 7
40-47 channels = 3
60-80 channels = 0

Currently addressable systems
# of systems = 5
# of subs = 9,724

Systems going addressable in 1987
# of systems = 5
Anticipated new subs = 9,500

Pay-per-view
# of systems now offering PPV =
Additional systems to offer

PPV in 1987 =
Texas:

. Newbuild Newbuild
Miles aerial underground
0-20 41 27
21-50 5 3
51-100 0 0
100 + 1 1
Miles Rebuild Rebuild

aerial underground
0-20 18 16
21-50 7 2
51-100 9 0
100 + 8 2

Channel Upgrades
# of systems = 52;

35-37 channels = 9;
50-56 channels = 2;

10-34 channels = 23
40-47 channels
60-80 channels

4

Currently addressable systems
# of systems = 57
# of subs = 513,583

Systems going addressable in 1987
# of systems = 9
Anticipated new subs = 20,693

Pay-per-view

# of systems now offering PPV = 14
Additional systems to offer

PPV in 1987 = 20




Your next trencher.
Here’s what you’ll miss if it
isn’t a Case 760.

Exclusive fourwheel

Minimal maintenance.

maneuverability,

Rigid-frame design and unique Case Four-
Wheel Selective Steering give you extraordinary

maneuverability, with precision handling and
excellent traction in three different steering
modes. Front-wheel steering is perfect for
trenching and roading. Crab steering puts each
tire in a separate track for more gripping power
on slopes. And our exclusive coordinated steer-
ing mode gives you tight, full-power turning. The
steering wheel controls both front and rear wheel
direction. When changing from coordinated to
front-steer, the rear wheels automatically return to
the straight-ahead position.

Only Case offers a trencher with no daily
lubrication requirements. Just check the easy-
to-read hydraulic oil sight gauge and engine
oil level and you're ready to go. To further

reduce maintenance needs, the planetary

trencher drive is sealed in oil — another
Case exclusive.

Easy operation.

A single-lever control raises, lowers,
tilts and angles the backfill blade. The
operator’s platform is isolated from the
mainframe to reduce vibration. And
there's a comfortable, adjustable swivel

seat. These are just a few of the ways the

760 can increase operator efficiency, with
features available only from Case.

Greater maneuverability. Reduced mainte-
nance. Easy operation. Three of the many good
reasons to see your Case dealer soon and get
the competitive edge in trenching.

JlCase

A Tenneco Company

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

Building On Quality"

Reader Service Number 33




Optical fiber super-trunking

review of a specific application
A for video interconnection on

single-mode optical fiber over a
13.9-mile path, covering system design,
aerial and underground plant con-
struction, terminal equipment selec-
tion and operating results. Both digital
and analog circuits are used in the
system, and the economics and per-
formance of the two approaches are
compared. The digital equipment in-
stalled transports four video channels
on a single-mode fiber using both
1300nm and 1550nm lasers, and the
analog system is tested transporting
both eight and 12 channels per fiber.
To explore the potential of the system,
tests are run on a fiber path 27.8 miles
(44.7 km) in length. Using actual costs,
an updated economic comparison bet-
ween fiber optic systems and FM video
coaxial systems is made.

The conclusion is drawn that analog
fiber video transmission systems have
been developed to the point where they
offer economics and performance gen-
erally superior to, and reliability sub-
stantially better than, FM video coax-
ial systems. Both analog and digital
fiber systems are shown to be capable
of excellent quality video transmission
through a path loss of over 25 dB.

The technology to make optical fiber
super-trunking a practical, economical
option for CATV system interconnec-
tion and other video signal transporta-
tion applications is here. Such systems
are significantly more reliable than
other options due to the practicality of
very long, totally passive links. In an
increasing number of cases, they are
actually less expensive than the more
traditional alternatives; microwave and
FM video on coaxial cable. This paper
is intended to document the construction
of such a system and to draw conclu-
sions from the performance results and
economics which emerged. It is hoped
that this will make the optical fiber
option more accessible to the CATV
industry.

In 1985, this author published a
report in the NCTA Technical Papers

The time has come: a
performance report on a
real-world system.

©1986. with permission from the NCTA
Technical Papers, 1986.

James A. Chiddix, American Television
& Communications Inc.

outlining fiber basics for CATV applica-
tions and providing economic and per-
formance comparisons between FM coax-
ial cable, and analog and digital single-
mode fiber optic video transmission
systems. The conclusions, based on the
information available at that time,
indicated clear advantages for each of
these three technologies, but indicated
that as the optical fiber field continued
to mature, the balance would shift in
favor of the fiber approaches. That has,
to some extent, happened, as will be
demonstrated through the experience
documented here.

Planning and design

Oceanic Cablevision Inc. currently
serves 165,000 cable homes on the
Island of Oahu in Hawaii. The acquisi-
tion and assimilation of an adjacent
cable system made it necessary to
provide an interconnection between
Oceanic’s headend and the new system.
Because of local advertising insertions,
tape importation of signals not avail-
able from satellite, tape-delay of satel-
lite signals, and the lack of high-
quality off-air reception due to an
intervening mountain range, it was
necessary to transport virtually all of
Oceanic’s signals to this system.

An FM video coaxial trunk existed
over part of the route, but it had
insufficient channel capacity and was

plagued with frequent power outages

of long duration in the mountainous
rain forests through which it passed.
Microwave was not a serious option
because of the lack of sites for a route
of less than three hops.

The logical route for this new inter-
connection passed Oceanic’s earth sta-
tion facilities. An FM coaxial super-
trunk had been in use for some years
to connect this facility with Oceanic’s
headend, and that trunk was in need
of substantial additional capacity.

These factors combined to make a
multiple-fiber single-mode optical trunk
attractive to provide highly reliable
capacity for transportation of addi-
tional signals from the earth station to
Oceanic’s headend, and of all of Oce-
anic’s channels to the new system. The
schematic in Figure 1 demonstrates the
configuration of the planned system.
Two fibers were to be used to provide
additional capacity from the Kalihi
earth station to the Waimanu headend,
and four fibers to provide signal car-
riage to Kaneohe, the primary hub of
the newly acquired cable system.

The distance to be traversed was
13.9 miles (22.3 km) and a design
power budget was created. One neces-
sary element in developing a power
budget is a knowledge of the number
of splices. Physical locations and under-
ground pulling conditions were taken
into account in selecting the splice
locations, while keeping fiber reel
lengths long. Figures 2 and 3 show the
splice locations, and the fiber cable reel
lengths which were ordered. Addi-
tional footage was ordered on each reel
to allow for vertical riser pole runs, and
to provide slack to make fusion splicing
easier. This extra footage could also be

< Figure 1 >
STREET HUB
HEADEND
T l jl A ?
6.6 MILES
7(.3 MlkES I 4 FPB%S 57\1!)31_5
11.7 Km) ’
) KALIH!
8-FIBER CABLE EARTH
STATION
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Carson
Grade Level Boxes...

RN "'\\MII.'I
3 \)In l)b.’[ Ilq’/} M

GLB-1320-12B GLB-910B

GLB-1324-15B

A great cover up

underground CATV msiallahons.

¢ GLB-1730 — This box comes in
either 12", 15", or 18" depths. It will
house single and dual plant tap/
splitter combinations, and coax trunk
splices. Optional racking is also
available for special below grade active
equipment applications.

Carson GLB features include HDPE
structural foam plastic; 100% stainless
steel hex bolts, or optional penta and
captive security bolts; available in grey
or green with ultra- violet stabilizers
added; box bodies tapered to eliminate
ground upheaval and provide stability;
CATV identification molded into
covers; optional anti-skid covers

Carson Industries, Inc., a leading
manufacturer of structural foam plastic
utility products has developed a full line
of Grade Level Boxes (GLB) that are a
great cover up for underground
CATV plant.

Ideal for housing drops, passives
and active splice applications, there’s a
Carson “GLB” designed to meet your
requirements:
® GLB-608 — For housing single RG

drop underground cable.

e GLB-610 — Houses multi-drop
underground cables.

e GLB-1419 — Designed for use in
special passive and drap
applications.

e GLB-1320 — For underground
drop and passive electronics
applications. Also used for
coax feeder and trunk
cable splices.

¢ GLB-1324 — Available
in 12" and 15" depths
for housing under-
ground single or dual
passive applications, and for
coax feeder and trunk cable splices.

See us at NCTA, Booth #1753

available; and hot-dipped galvanized
steel bracketry available for below grade
active device applications.

Carson GLBs are marketed
exclusively by Channell as part of the
Channell total packaging concept for
underground CATV installations. They're
also readily available from authorized
distributors throughout North America:

Anixter

Cable TV Supply

Signal Vision

Looking for a great cover
up for your underground CATV

installations? Take a good
look at Carson’s complete
line of Grade Level Boxes.
For complete information,
call Channell toll-free, or
contact your nearest
authorized Carson
distributor.

| CARSON
INDUSTRIES
INC.

1925 “A” Street La Verne, CA 91750
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The terminal equipment

selected for the first phase of

the project was digital.

< Figure 2 > < Figure 3 >
SPLICE LOCATION DESIGN FIBER ORDERING LIST
. REEL USE STRAND REEL LENGTH
g%w REEL “A” X REEL “B” REEL “C” A LOCATION LENGTH REEL# ORDERED RECEIVED
FACILITY 4623 SPLCE #1 4388' SPLICE#2 4202 SPUCE#3 A Waimanu Street to Splice #1 4623 A 4825' 5032'
Splice #1 to Splice #2 4388' B 4600 4808
“wpyr wpn wpn : Splice #2 to Splice #3 4292' C 4500 4858’
A REEL “D REEL “E’ REEL “F" iB
....................... -X : Splice #3 to Splice #4 3906’ D 4125 4461
A 3906' SPUICE#4 5000' SPLICE#5 £141° SPLICE#6 B Splice #4 to Splice #5 5000 E 5400 5776
'“““éfa‘,',f“'“ Splice #5 to Splice #6 6141 F 6575’ 7013
B REEL “G” REEL “H" STALION REEL “I” ic Slice #6 to Splice #7 4462 G 4850’ 5143
-------------- meeee K meeennaesess -0 ) SO Splice #7 to Earth Station 4476’ H 4900’ 5264'
. 4462 SPLICE#7 4476 SPUCE#8 5450° SPLICE#9  iC  Ean Station to Splice #9 5450° [ 5650' 5720
. Splice #9 to Splice #10 5013’ J 5200 5510'
c REEL “J” REEL “K” X REEL “L"” iD Splice #10 to Splice #11 3834 K 4100° 4339
° . R SR S ; Splice #11 to Splice #12 3031 L 3250° 3638’
D
c 5013’ SPUCE#10 3834' SPLICE#11 3031' SPLICE#12 Splice #12 to Spice #13 5788 M 6000 6570
) . s Splice #13 to Splice #14 6144’ N 6400 7016
Di  REEL"M X __REEL“N e REEL"O” KANEOHE  Spjice #14 to Kaneohe Hub 3923 0 4300 4494
D 5788' SPUCE#14 6144’ SPUCE#13 3923 HUB

pulled through the system to simplify
repair splicing, should the system be
cut in the future. The fiber order
specified reel lengths to a tolerance of
-0 percent, +5 percent.

The power budget in Figure 4 re-
flects relatively conservative design.
The budget assumes a splice loss of 0.25
dB per slice; fiber loss of 0.4 dB per
kilometer both at 1300nm and 1550nm;
connector loss at terminal equipment
of 0.5 dB per connector, and a total
WDM diplexer loss of 6 dB. The poten-
tial for future use of the same fiber at
both 1300nm and 1550nm was consid-
ered an important factor. A total design
path loss of 25 dB, used in evaluating
terminal equipment, allowed for a safe
operating margin.

The fiber cable to be used was
selected on the basis of both cost and
availability. Because of the fact that
there was substantial demand for single-
mode fiber from the telecommunica-
tions industry, availability was an
especially important factor. A steel
strength member was specified, along
with loose buffering of the fibers, in
pairs, in gel-filled polyethylene tubes.
A Kevlar wrapping and an outer polye-
thylene jacket were specified, but no
armor was required since the cable
would not be direct-buried at any point.
The same cable was specified for both
aerial and underground portions of the
route.

The cable which was selected cost

approximately $1.05 per foot for the six
fiber portions and 75 cents per foot for
four fibers, which equates to about 60
cents per fiber-meter. The outside diam-
eter of the cable was the same (0.46")
in either case, with one buffer tube
being replaced with a solid polyethy-
lene cord in the four-fiber cable. The
manufacturer selected, Siecor Corp., of
Hickory, N.C., agreed to a maximum
loss specification of 0.4 dB per kilome-
ter at both 1300nm and 1550nm.

The terminal equipment selected for
the first phase of the project (channels
which were most urgently required)
was digital. Although digital equip-
ment costs were significantly higher
than analog, there was digital equip-
ment available which was reasonably
competitive, could be delivered quickly,
and in which there was a high degree
of confidence in performance, based on
other installations. This equipment

< Figure 4 >
DESIGN POWER BUDGET: Waimanu Street to Kaneohe
ANALOG DIGITAL DIGITAL
(1300 am) {1300 nm) (1550 nm)
Laser Qutput: -3 dBm =3 dBm -5 dBm
Fiber Loss
22.3 Km @ 0.4 dB/Km 8948 8948 8948
Splice Loss:
14@025Ea 3548 35d8 3548
Loss.
2@05€Ea 1048 10dB 1.04dB
WOM Loss:
2@ 3Ea 60d8 6.0 d8 60dB
TOTAL LOSS 194 d8 194 dB 194 dB
POWER INPUT  —224 dBm —224 dBm —224 dBm
MIN, RECEVER INPUT  —28.0 dBm ~34.0 dBm —34.0 dBm
SYSTEM MARGIN 5.6 dém 11.6 dBm 96 dém

was ordered from Quante Corp., of
Santa Clara, Calif.

In the equipment specified, video is
converted from analog to digital form
with seven-bit encoding (providing 128-
step amplitude resolution) and a 9.28
MHz sampling rate, producing a data
stream of 65 MBits/sec. Audio is con-
verted using 12-bit encoding (16-bit
encoding is optional).

Two video channels and up to eight
audio channels (or 16 RS-232 signals)
are time division multiplexed (TDM’d)
together into a 140 MBit/sec. data
stream. As Figure 5 demonstrates, data
streams (each including two video
channels and associated audio signals)
are applied to one 1300nm laser and
one 1550nm laser. The outputs of the
two lasers are combined optically in a
process termed “wavelength division
multiplexing” (WDM), and the result-
ing two optical carriers, containing
four video signals, are transported on
one single-mode fiber. At the receive
end, signals are optically separated,
received with PIN-FET detectors and
demultiplexed, and the baseband sig-
nals recovered. The equipment uses
Lasertron lasers and QLT PIN-FET
receivers. This entire process involves
well understood technology and the
equipment has essentially no adjust-
ments.

For the second phase of the project,
providing the remainder of channels
in the system, there was sufficient time
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Broadband:
For the best in distribution amplifiers

Broadband Engineering offers a distribution excellent heat transfer from active devices for
amplifier for every application from the lowest long life and reliable service.
i v V. . .
z(;zt tsolviif’:rl\]/l%::ts-‘:]]i e;ir(t;(;rmanw SR HLE0 And we don't forget maintenance either. Qur
) hybrids are installed in sockets so that replace-
Flexibility to meet demanding system require- ment is quick and easy and down time short.

ments is our goal with: . . . .
g We don't cut corners in design, we engineer the

® Bandwidths up to 550 MHz best.
® Gains from 14 to 50 dB

* One and two-way operation

® Sub, mid and high-split options

® Standard or power doubler hybrids

For more information, call Broadband Engineer-
ing at 800-327-6690 (305-747-5000 in Florida) or
write us at 1311 Commerce Lane. Jupiter, Florida
33458.

Extruded aluminum housings insure

For quality, performance and service, call Broadband

[XT71] BROADBAND

Quality and Innovation
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This entire process involves
well understood technology
and the equipment has
essentially no adjustments.

<Figure 5>
DIGITAL VIDEO FIBER TRANSMISSION SYSTEM
(TDM/WDM)
JOUMRRR 7, -7 S (4 VIDEQ CHANNELS PER FIBER) VIDEO.
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R.1.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

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 —

For the name of your
Now! o

Versalift Distributor,

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

T

B Ready To Go

Mounted on current
model chassis.
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CALL THE LEADER IN
THE CATV INDUSTRY

4 ' TOLL-FREE 800-327-9767
(IN FL.) 800-433-0107

REPLACEMENT
COMPONENTS

REPAIR
¥ UPGRADE

With confidence in our products, money back guarantee,
experienced personnel and a proven track record, why would
you settle for less?

&, WHEN ONLY EXCELLENCE WILL DO!

IF YOU WOULD LIKE TO RECEIVE OUR NEW 1987 CATALOG —CHECK HERE [J

* Replacement Componentsk # Upgrade Electronicsk # Repair Servicex  Please:

O Send Replacement
SystemName - - Components Catalog
Address ; O Send information on

City/State ~ ) e repair service.

O inf ti
QUALITY R.F. SERVICES, INC. | Telephone (_ ). ' - Circuit Bomras v "

850 PARK WAY Your Name _ ___ Position ___ - - increase your

]UPITER FL 33477 Equipment Used in System = channel capacity.
"
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SUPER-TRUNKING

The primary concern with the

technolo

products.

y was the potential
effect of intermodulation

to thoroughly explore analog transmis-
sion. Analog transmission was particu-
larly attractive because it involved
substantially less expensive terminal
equipment, and could, with available
equipment, transport significantly more
video channels per optical fiber. In
addition, frequency-modulated (FM) fre-
quency division multiplexed (FDM)
analog video transmission on fiber is
theoretically capable of excellent video
performance. The primary concern with
the technology was the potential effect
of intermodulation products between
the various FM subcarriers due to
non-linearities in both the laser and
detector systems. Because of these
concerns, a demonstration was ar-
ranged by the equipment vendor with
the assurance that eight video chan-
nels per fiber would be delivered over
a 25 dB path within RS250B (medium-
haul) video transportation specifica-
tions.

The manufacturer chosen was Syn-

chronous Communications Inc., of San
Jose, Calif. The equipment specified
uses 8 MHz peak deviation frequency-
modulated video carriers, and separate
frequency-modulated aural carriers. The
system uses Hitachi 1300nm lasers and
Fujitsu avalanche photo-diode (APD)
detectors. Figure 6 shows a block
diagram of the system.

The vendor dealt with intermodu-
lation concerns in two ways. By using
very wide deviation FM, a high carrier-
to-interference toleration was to be
obtained. It was expected that second-
order intermodulation products would
have a greater effect on this system
than third- and higher-order products
at the laser operating point selected. A
frequency plan was devised whereby
the center frequencies of all second-
order products would fall precisely
between channels. The frequency plan
is illustrated in Figure 7. The channels
are 40 MHz wide and channel center-
frequencies are located at (N X 40)-20

MHz, where N is the channel number.
Thus, channel 1 would be at 20 MHz,
channel 2 would be at 60 MHz, etc.
Channels 1 and 2 were to be devoted
to aural carriers, which were to be
carried at levels 20 dB lower than the
video carriers on the system.

In this frequency plan, all additive
and subtractive second-order intermo-
dulation products will have center
frequencies between channels. Thus,
the additive product of channel 3 (100
MHz) and channel 4 (140 MHz) will
fall at 240 MHz, between channel 6 at
220 MHz and channel 7 at 260 MHz.
the subtractive product between chan-
nel 3 and 4 will fall at 40 MHz, between
channels 1 and 2.

The effect of energy falling within a
channel is proportional to the distance
of the interfering signal from the
center frequency of that channel. Much
of the power in the second-order inter-
modulation products would be near
their center frequencies, although these

Model No.
1220

Reel Buck

Coltapsible for easy storage. Use on ground, truck, or
warehouse. Handles strand or cable — reel diameters
to 54” (.750 trunk cable)

Cable Tools

A constantly expanding selection
designed for cable system maintenance
and construction.

e Aerial construction

» Underground construction

* Rebuilds

* Splicing

e |nstallations

Available from your nearest Lemco
distributor. Call or write for a complete
catalog.

Lemco Tool Corporation
R.D. 2, Box 330A

Coring/ Stripping Tool

Exclusive ' Corstrip'" features

o adjustable center conductor stop

o tapered stripping blade creates smooth, clean
chamfer to outer conductor ends. No burrs or sharp
edges: clamp nuts slide on easily

o for use with Dielectric, MC?, and Cableflex, in ail
cable sizes

A Cogan Station, PA 17728
<LIC—~ in pa: 717-494-0620

Qutside PA: 1-800-233-8713
All products American-made

Model No.
6354P

Trailers

7 models available, with choice of 3 hitch types
Standard equipment includes leaf springs, light group,
safety chains, license plate bracket, reflectors. Up to
4-reel capacity, or designed to your specs

Model No.
XA-85

Quick-Change Adapter

Put this on your 3/s” or larger drill chuck and go from
one Corstrip tool diameter to another — in seconds

Model No. o
T-254

Cable Caddies

can be carried to walk off cable, or stationary for
cable pull-out. 3 models available to handle all size
drop cable reels

Reader Service Number 38

42 Communications Engineering and Design May 1987




You know that sooner or later you will be adding stereo to your
system. Up to now you may have thought this move was going to be
expensive. Finally you have a superior choice — The Nexus SG-1/TV.
Now you can obtain a BISC stereo encoder that features:

¢ dbx® noise reduction

. frequencY response of 50 Hz - 140 kHz

¢ achannel separation of 30 dB

¢ asound notch on the video loap to eliminate video interference

¢ composite or 4.5 MHz subcarrier output .

* front panel LED indicators for power and H-sync lock along with dual

10-segment LED audio level indicators
* matrix/discrete input level monitoring which is switch selectable

Of course, this all comes with the Nexus features you have come to
expect: excellent performance, consistent reliability, a limited 2 year
warranql/), and the traditional Nexus comﬁact design. It is alread
compatible with the complete family of Nexus Series | headen
products.

Nexus Model SG-I/TV BISC stereo generator: $995.00 unit price.
Volume discounts available.

For further information on the NEXUS SG-1/TV or any NEXUS

headend products contact your NEXUS factory sales representative
now.

All for the incredibly low price of *995%

For more information on our complete line of products, telephone or write:

Nexus Engineering Corp.

Bellevue. WA. (206) 644-2371

7000 Lougheed Highway, Burnaby, BC. V5A 4K4
(604) 420-5322

FAX No.: (604) 420-5941

Nexus - Definitely ahead of our time.

NEXUS

PERFORMANCE
YOU CAN SEE |
Hotdafjond
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products would have a peak deviation
of twice the frequency of the fundamen-
tals, and would have energy within
both adjacent channels. Figure 8 shows
some of these second-order products in
the spectrum.

The strength of the intermodulation
products would ultimately be a result
of the non-linearity of the optical
devices used, but it was predicted that
through this frequency plan, their
effect could be minimized well below
the the point of visibility.

There is a temptation in frequency
planning to assume that intermodula-
tion products behave like CW carriers.
Because they are the product of two or
more frequency-modulated carriers, the
deviation of the second-order products
is twice that of the main carriers, and
the peak deviation of higher order
products is proportionately higher.
While it is desirable to avoid having
intermodulation product center fre-
quencies fall in-band, it must be recog-
nized that significant side-band energy
will fall there regardless of the fre-
quency plan. Thus, while frequency
planning cannot be ignored, it is higher
deviation (along with more linear optical
devices) which holds the key to high
performance FM/FDM fiber transmis-

Connections for the system were to
be fusion splices except at the terminal
points, where final connection to equip-
ment would be through WECO bi-
conical bulkhead connectors. These con-
nectors, while introducing significant
loss and adding a certain element of
unrepeatability to overall path loss,
would provide points for testing and

< Figure 7 >
FREQUENCY PLAN CALCULATIONS

Channel Center Frequencies shown in bold face type
2nd Order Center Frequancies shown in light face type
CH# FREQ. 2nd ORDER INTERMODULATION COMBINATIONS
1 20
AOMHz  2-1,3-2,4=3, 54,65, 76, =7, 98, 10=9, 11—10, 12—11, 13-12. 14-13
2 60 MHz
BOMH: 31,4253 64, 7-5,8-6,9-7, 10-8 11-9, 12-10. 13—11. W—12.142 |
3 100MHz
120 MHz 4=1,5-2, 6-3,7—4, 85, 9—5, 10~7, 118, 12-9, 1310, 4=11,143
4 180MHZ
160 Mz 51,62, 73 84, 9-5, 105, 117, 128, 139, 1M4=10, 144,243
5 180MHz
200MH2 61, 7=2.8~3, 94, 10=5, 115, 12=7,13-8, 149, 145,24
6 220MHz
240 MMz 7-1,8-2,9=3, 10—4, 115, 126, 13-7, 14—8 146,245 3+4
7 260MHz
; 260 MHz 8=1,9-2 10=3, 11=4, 12=5, 13—6, 147, 147,246,345

B 300 MHz
30 MHz 9-1,10~2, 113,124, 13-5 1§, 148, 247,346,445
9 340 MHz
’ 350 MHz 10-1, 112, 12=3, 134, 145, 149,248 347,446
10 380 MHz
400 MMz 11=1,12=2, 13=3, 14=4, 1410, 249, 348, 4+7. 546

11 420 MHz

440 MHz 121,132, 14=3, 1411, 2410, 343, 4+8, 547
12 480 MHz

WOMHZ 130, 14=2, 1412 2411, 3+10, 443, 5+8, 647
13 500 MHz

520 MHZ 14~1, 1413, 2412, 3411, 4410, 545,648
14 540 MHz

560 MHz 1414, 2413, 3412, 4+11, 5+10,649. 748

sion systems.

trouble shooting the system. From
these points an optical time domain
reflectometer (OTDR) could be used to
precisely locate any future cable break.

Construction

All underground cable runs were
located in existing conduits, either
those leased from Hawaiian Telephone
Co. (a GTE subsidiary) or those owned
by Oceanic Cablevision. In addition,
most underground fiber cable was lo-
cated within a “sub-duct” inside the
conduit. The sub-duct used was made
of polyethylene and had an L.D. of %4".
This system of construction allowed for
the placement of the sub-duct prior to
fiber pulling, and any problems with
conduit congestion and blockage were
dealt with in advance. The fiber cable
was then pulled through a completely
clear path. In addition, should addi-
tional cables be pulled through these
same conduits in the future, the sub-
duct will provide protection for the
optical fiber cable. The cost of the
sub-duct was approximately 7 cents per
foot.

The presence of the sub-duct made
low-tension pulling relatively easy;
linemen were stationed at various
manholes and, with radio coordination,
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this familiar method of
construction or with the

There were no difficulties with

fiber cable.
< Figure 8 >
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manually pulled the fiber into place.
In this way, high pulling tensions were
avoided. Once the pulling was com-
plete, sub-duct sections were spliced
using heat-shrink tubing.

Because the cable was received on
reels up to two kilometers in length,
in most instances pulling a span from
the center made more sense than
pulling the entire length from one end.
First, half of the span was pulled into
place from the reel. Then, the remain-
ing cable was pulled from the reel into
a figure-eight shape on the ground.
After all the cable was pulled off the
reel, the remainder of the span was
pulled from the center, out of the
figure-eight. The toughness of the fiber
cable, especially when compared to
aluminum-sheathed coaxial cable, was
dramatically illustrated when one home-
owner insisted on driving over the
cable because her driveway was par-
tially blocked. There was absolutely
no visible or measureable mechanical
or optical damage to the cable or any
of the fibers that passed through that
section.

One portion of aerial plant was built
using standard over-lash techniques,
with cable being pulled from a reel
through rollers hung on an existing

<Figure 9>
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strand. There were no difficulties with
this familiar method of construction or
with the fiber cable that was handled
in this way. Another portion of the
system involved plant which was pri-
marily aerial, but which followed a
rather tortuous path of radical bends
and short underground sections in an
urban area. In this area, sub-duct was
over-lashed to existing strand and
coaxial cables, and was passed down
riser poles and through underground
sections. The fiber cable was then
manually pulled as described previ-
ously. This construction method, while
slightly more expensive than direct
over-lash, provided easy pulling of full
reel lengths and will provide for greater
ease of repair should a section require
removal, since the fiber cable can be
pulled once again through the sub-
duct.

All fusion splicing and fiber testing
was subcontracted to Hawaiian Tele-
phone Co., since they had fusion splic-
ing equipment, an optical time domain
reflectometer and trained personnel.
This proved to be very satisfactory. All
splicing was performed in a closed van.
This was made possible by the slack
which had been left at each splice
location. A laser injection/detection
(LID) system was used to couple a small
amount of light into each fiber being
spliced, and to detect it on the other
side of the splice. This allowed optimiza-
tion of positioning prior to fusing.
Underground splices were organized
and sealed within a splice housing. In
many locations, these splices had to be
located below ground level.

System performance

Figure 9 shows an optical time

domain reflectometer display of one of
the 11.7-km fibers from the earth
station to the Waimanu Street hea-
dend. The total loss is 4.5 dB. Figure
10 shows splice loss in one fiber over
the route from Waimanu Street to
Kaneohe, as well as the actual fiber
loss. It should be noted that the average
loss per splice was 0.078 dB rather than
the 0.25 dB design specification used.
These results are determined by the
geometry of the single-mode core within
the fiber, as well as the time spent
optimizing each splice. These numbers
probably could have been improved
slightly, but the fact that they were
dramatically better than the design
specification made this unnecessary.

Figure 11 shows the actual power
budget which was obtained in this
system. When compared with Figure
4, it is clear that the original design
was over-conservative. With experi-
ence, more realistic design specifica-
tions should emerge.

The system used a Quante digital
terminal equipment installed in a rack.

<Figure 10>
FIBER AND SPLICE LOSSES
(22.3 Km / 14 SPLICES)

AVG.10SS MAX. LOSS TOTALLOSS

1300 nm FIBER LOSS 0.36 dB/km 04 dB/Km 80508

1300 nm SPLICE LOSS 008 dB/spiice  0.34 B 112408

1550 nm FIBER LOSS 022 dB/km  0.29 dB/Km 49108

1550 nm SPUCE LOSS 0.05 dB/splice  0.29 dB 069 0B
<Figure 11>

ACTUAL POWER BUDGET: Waimanu Street to Kaneohe

ANALOG DIGITAL DIGITAL

(1300 nm) (1300 nm} (1550 nm)
Laser Qutput  -2.8 dBm -19 63
Fiber Loss' 223Km 81d8 8108 5008
Splice Loss: 14 1108 1.1 68 0748
Conn Loss. 2 10 10 10
WOM Loss. 2 60 60 60
TOTAL LOSS 16208 162 dB 127408
POWER INPUT  —19.0 dBm ~18.1 ¢Bm —190 dBm
MIN RECEVER INPUT  —28.0 dBm —34.0 dBm —34.0 dBm
SYSTEM MARGIN 9.0 dBm 160 d8m 15.0 dBm
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United Cable, Centel Cable, Cable
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as an alternative to the more expen-
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Eliminates Additional Headends
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Limiting factors in the

are the speed of the logic,
lasers and detectors.

technology currenﬂm available

<Figure 12>
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Performance tests for the digital system
were performed with a system configu-
ration as shown in Figure 12. Because
the path loss was lower than expected,
tests were done by connecting two
fibers at the Kaneohe hub, and using
fibers over and back as the test run.
This provided a path loss of 20.9 dB,
with connectors, over a total distance
of 27.8 miles (44.7 km). Additional
attenuation was inserted as shown for
threshold measurements. Figure 13
shows the performance of the digital
system vs. the major video parameters
in the RS250B (inedium-haul) specifica-
tion. Video signal-to-noise measure-
ments in the digital system were
performed with a Tektronix model
1430 noise test set, with a measure-
ment limit of 59.5 dB.

It is clear that the system meets
most specifications. There are, how-
ever, compromises entailed in using
7-bit video encoding rather than the
8-bit encoding usual in broadcasting.
While measurements indicated that
the video signal-to-noise ratio was 60
dB or better, a certain amount of
quantizing noise was apparent in observ-
ing certain wave forms. This was,
however, below the threshold of percep-
tability. In the context of overall CATV
system performance, this effect is not
of great concern.

The measured video signal-to-noise
performance of the system did not
change measureably as attenuation
was added to the path. At an input level
of -38 dBm, audio “popping” began to
become apparent and, with the rising
bit error rate, video impairment became
noticeable in the form of missing lines.
The system was unusable as soon as
these degradations appeared, and -38
dBm was thus considered the effective
receiver threshold of the system.

It has been shown that digital sys-
tems can carry more than four video
channels per fiber through higher speed
time division multiplexing, although
currently, the cost per channel esca-
lates rapidly. Limiting factors in the
technology currently available are the
speed of the logic, lasers and detectors.
As higher speed logic becomes more
economically available (particularly as
the Gallium Arsenide logic family
matures), it should become practical to
carry more digital video signals on a
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One critical test was
determining the practical noise

threshol

of the avalanche

photo-diode receiver.

<Figure 13>
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single fiber using a single laser and
detector, within the economic con-
straints of the CATV industry. It
should also become less expensive to
use 8-bit video encoding. It is expected
that all of these factors will improve
the economics of digital optical fiber
video transmission, and will provide
some improvements in performance as
well. The technical performance of the
digital system tested, was, however,
quite satisfactory for CATV transmis-
sion purposes.

The conclusion was drawn that dig-
ital technology is presently capable of
providing relatively high capacity, high
quality video links over long distances.
The optical margins available allow for
systems with some branching loss. In
addition, digital transmission lends
itself very well to repeaters, with little
compromise in signal quality, making
very long-haul transmission practical.
The wavelength division multiplexing
technique demonstrated here also makes
the two-way use of a single fiber a
possibility, in a way directly analagous
to frequency diplexed RF transmission
in present coaxial systems.

The test methodology of the analog
terminal equipment used was the same
as illustrated in Figure 11 for the
digital equipment, but measurements
were also taken as a function of
channel loading. Figure 13 shows the
performance of this system vs. the
RS250B specification, again with 20.9

dB of path loss over 27.8 miles of fiber,
and compares with results of the digital
system. The system performed very
satisfactorily, even when loaded with
12 channels. Video signal-to-noise ratio
measurements in the analog system
were performed with a Rohde & Sch-
warz model UPSF2 video noise meter.

Figure 14 shows, more specifically,
the change in video signal-to-noise
ratio performance as the system load-
ing over the test path was raised from
eight channels to 12. The signal-to-
noise performance, while remaining
satisfactory, decreased as the number
of channels was increased, with the
resulting reduction in transmit power
on each channel (the optical power
output of the laser remained constant).
These results were very encouraging
with regard to carrying a large number
of channels on a single fiber over long
distances, with a high degree of trans-
parency and reliability. All of these
factors directly increase the number of
applications where this technology will
be economically practical in CATV
systems.

One critical test was the determina-
tion of the practical noise threshold of
the avalanche photo-diode receiver.
Figure 15 illustrates the result. While

<Figure 14>
VIDEO S/N RATIO - 8 & 12 CHANNELS
(APD INPUT: --24 dBm)
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increased channel loading decreased
video SNR performance somewhat, the
same practical threshold was observed
in terms of APD input, regardless of
channel loading, at approximately -34
dBm. These tests were conducted by
inserting additional attenuation at the
end of the 20.9 dB fiber path. The
system as configured, with a laser
output of -2.7 dB, has a maximum path
loss to threshold of 31.3 dB. This figure
is higher than expected and speaks
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tests leave a

this system are.

The resulis of the 12-channel
uestion as to
what the ultimate limitations of

well for the performance of the ava-
lanche photo-diode detector, although
practical systems must be designed
with some operating margin.
Measurement of intermodulation pro-
ducts was of great concern in these
tests. Figure 16 shows the RF spectrum
of the combined RF signals at the input
to the laser transmitter. Figure 17
shows the APD output at the end of the

<Figure 15>
VIDEQ S/N RATIO VS APD RECEIVER INPUT
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20.9 dB test path with 12 channel
loading. The second-order intermodula-
tion product center-frequency peaks
can be seen between channels, and are
30 to 35 dB down.

Protection ratio analysis performed
by the vendor predicts that this system
can tolerate, at the limit of measurable
video distortion, 16 MHz deviated inter-
fering carrierns which are at least 38
dB down at center frequency, and at
least 25 dB down 20 MHz from the
center. Figure 19 illustrates this pro-
tection ratio curve. It was prepared by
measuring the beat distortion on a
fixed-frequency 8 MHz peak-deviated
video signal, produced by an interfer-
ing signal with 16 MHz peak deviation,
as a function of the frequency offset of
the interfering signal center-frequency.
The second-order product center fre-
quency points in Figure 17, which are
offset by 20 MHz and are 30 to 35 dB
down, should not produce measureable
video distortion.

Figure 18 shows the system with one
channel removed, so that the effect of
third-order (and other odd-order) pro-
ducts, the center frequencies of which
fall on-channel, can be observed. The
sum of the odd-order products was
measured to be 38 to 40 dB down at
center-frequency, and should also pro-

<Figure 16>

duce no measureable distortion. This
was borne out in the video tests per-
formed.

The results of the 12-channel tests
leave a question as to what the ulti-
mate limitations of this system are.
One, certainly, is bandwidth. Figure
20 illustrates the frequency response
characteristies of both the laser and the
avalanche photo-diode. It is clear that,
while it is theoretically possible to add
additional channels to the system, the
frequency characteristics of the optical
devices will rapidly become a limita-
tion. In addition, ultimate single-mode

fiber system bandwidth is a function
of the spectral purity of the laser used.
This is due to the non-uniform velocity
of propagation of light in the fiber as a
function of frequency and the resulting
dispersion effects over the distance
traveled. Thus, if the laser changes
frequency as it is amplitude modulated,
some dispersion will result in the fiber,
and an effective bandwidth limit will
be established over a given fiber length.
This effect was not a limiting factor in
this system, despite its relatively long
fiber path. It is assumed that high-
purity single-mode lasers currently
under development will reduce the
impact of this constraint.

In summary, the system measured
in the 12-channel, 20.9 dB path loss
test configuration seems to provide a

<Figure 19>
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VCR & CATV. TOGETHER AT LAST.

Finally there’s a
solution to VCR/CATV
compatibility. It’s called
the Video Control
Center, and it’s made ex-
clusively for the CATV
industry by Qintar.

It’s the answer to the
problem of program
selection independence.

The Video Control
Center switches up
to 4 RF inputs (Basic,
Premium, VCR, & AUX)
ona VCR.

The affordable Video
Control Center, by Qintar,
works with either single
or dual cable systems
and is available in both
passive or amplified
versions.

Now there’s no
need to connect and
reconnect wires and

All units can be private-labeled and
custom configured. Your logo is displayed
(in any color ink) on the front panel. And
the switch sequences can be printed to your
specifications.

fumble with many A/B
switches.

The Video Control
Center is built to strict
CATYV specifications
and is sold only to cable
companies.

If your system
has special needs, call
our president, Randy
Tishkoff. He’ll be happy
to discuss a custom
switch for your system.

The Video Control
Center. Makes VCR +
CATV a marriage that’s
destined to last.

SPECIFICATIONS.

Bandwidth ........................ 5-550 MHz
Isolation Channel 2-13 ..... ......... 6C dB Min.
Insertion Loss at200MHz . . ........... 6 dB Max.
Inputs: 4 (CATV, AUX, CONVERTER, VCR)

Qutputs: 3 (TV, VCR, CONVERTER)

Dual-cable compatible

Private labeling available

Model 4004B-Passive

Mode! 4004A-Amplified

Noise figure on

Amplified version .......... ... 5.3 dB at 400 MHz
Input capability on

Amplified versien. .. ........... 19 dB mV for 7Ch.

Call Qintar today:

(800) 252-7889
(800) 572-6262
(818) 706-1940

Toll Free
In Californic
or Collect
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ILLUSTRATION # 15 ILLUSTRATION # 16

CONVERTER
ANTENNA
our  IN CABLEIN CONVERTER
~
out iN
SWITCH
I VCR SWITCH
P our
—~ 1l
i
O F CONNECTOR MATCHING
VHF TRANSFORMER
VHF
TELEVISION
TELEVISION
Allows: Allows:
* recording of ANY CABLE CHANNEL, while viewing THE SAME CABLE CHANNEL * recarding of ONLY NON-SCRAMBLED chammels, while viewing ANY charmel

® recarding of any off-air channel, while viewing any off-air channel

Also allows (except when using the converter):
Also allows (for OFF-AIR CHANNELS ONLY): * time lti-channcl, multi-cvent ding (ic. ability 1o program the VCR to record
® timed, multi-channol, multi-event recording (ic. ability to program VCR 1o mcord a A movie on channcl 5 at 6 p.m., and then a second program on channcl 26 at 8 p.m.)

movieond'nmlSnﬁpm.mdﬁnnlmdpropmondnmd%an.m.) o full use of the TV remote control

o channel selection by the TV remote control e full usc of the VCR remote control

¢ channel sclection by the VCR remote control NOTE: allows for viewing of all charmels an a non-cable ready TV
NECESSARY DROP LEVEL: +3.5dBmV

Precludes (for CABLE CHANNELS):

o timed, muhi-channel, multi t ding, usc of TV ar VCR remotes

NECESSARY DROP LEVEL: 0dBmV
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ILLUSTRATION # 17

MID-UHF CONVERTER

I UHF VHF
CABLEIN
out
M L
& VCR
UHF VYHF
IN
& F CONNECTOR
VHF
TELEVISION
Allows:

¢ recording of NON-SCRAMBLED channels, whie viewing ONLY NON-SCRAMBLED
channels
* timed, Jti-channel Jti t ding (ie. ability to program VCR to record &
movic on channel S at 6 p.m., and then a second program on channel 26 at 8 p.m.)
o full usc of the TV remote control
o full use of by the VCR remote contral
Notw: This ilustration is useful if the non-cable compatible VCR has a remoc control but
the TV doesn't. Nlustration #25 is superior for VCRs with bypass circuitry

NECESSARY DROP LEVEL: +5dBmV

ILLUSTRATION +# 18
l———CABLElN

THREE WAY SPLITTER

MID-UHF CONVERTER CONVERTER 2

ouT
& T N
UHF VHF CONVERTER 1
SWITCH
N PRRER
M Lo VCR
UHF VHF ?°‘" SWITCH
TELEVISION
F CONNECTOR o0—

VHF

Allows:

o recarding of AN'Y channel, while viewing ANY channel

o timed, muli-channel, multi-event recording (ie. ability to program VCR to record a
moviemchnnn:l5-(6p.m..lndlhenl:candprognmonchml%llSpm.)of
NON-SCRAMBLED CHANNELS ONLY

Precludes:

o channel selection by the TV remote control

o channel selection by the VCR remote control

Note: use of converter 1emote contral will affect both converters simultancously
NECESSARY DROP LEVEL: +7dBmV
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ILLUSTRATION # 19 ILLUSTRATION # 20

[ CABLEW
CABLE IN =
=[_ D FOUR WAY SPLITTER
D THREE WAY SPLITTER CONVERTER 1 T
CONVERTER 1 =% =
— m : out N
. SWITCH SWITCH :
' oout I CONVERTER 2
CONVERTER 2
SWITCH
SWITCH 5 VCR
N TOUT
S VCR T TELEVISION
T & FCONNECTOR
TELEVISION VHF
SWITCH
==
’ > VHF
MATCHING
TRANSFORMER
Allows: Allows:
. ding of ANY ch !, while viewing ANY ch 1 ¢ recarding of ANY channel, while viewing ANY channel
Allows (when VCR in non-converter, bypass mode): Also allows (for NON-SCRAMBLED CHANNELS ONLY):

¢ timed, multi-chamel, multievent recording (ic. ability to program VCR to record a o limed, multi-channe!, multi-event recording (i.c. ability to program VCR to record s
movic on channel S at 6 pam., and then a sccond program on charme! 26 at 8 pm.) moviemchmzlin6p.m._md!}nnammdpmyunonchnmd%nt!!p.m_)

(NON-SCRAMBLED CHANNELS ONLY) o full use of the TV remote contral
¢ channel selection by the TV remote control * full use of the VCR remote contral
* channel selection by the VCR remote control
Precludes:

Precludes (on led ch l * timed multi-channel, multi-event recording, use of TV or VCR remote conwol on
* timed multi-channel, multi ding, use of TV or VCR remotes SCRAMBLED CHANNELS
Not: use of converter remote control will affect both converters simultancously Note: converter’s remote control will affect both converters simultancously

NECESSARY DROP LEVEL: +7dBmV NECESSARY DROP LEVEL: +7dBmV
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ILLUSTRATION +# 21 ILLUSTRATION # 22

r— CABLE IN CABLE IN

D THREE WAY SPLITTER
MID-UHF CONVERTER

= -?- T
CONVERTER 1

FOUR WAY SPUTTER

CONVERTER 2

CONVERTER 2

./ g SWITCH

VCR H’.\l’-!m'
IN ouY 2z
= SWITCH
iy
SWITCH
N
TELEVISION
SWITCH
1
F CONNECTOR 1
VHF F CONNECTOR
VHF
TELEVISION
Allows: Allows:
. ding of ANY ch 1, while viewing ANy ch: 1 o recording of ANY charmel, while viewing ANY channcl
» full use of the TV remote control
Also allows (for NON-SCRAMBLED CHANNELS ONLY):
Procludes: e timed, multi-channel, multi-cvent rccording (ie. ability to program VCR 1o record &
e timed, multi-channel, mulii-cvent recording (ie. ability 10 program VCR to record 2 movie on channel 5 at 6 pan., and then a sccond program on channel 26 at 8 p.m.)
wovic on channel 5 st 6 p.m., and then s second program on charmel 26 at 8 p.m.) o full use of the TV remote control
o use of TV romote control for SCRAMBLED CHANNELS o full use of by the VCR remote control
o channel selection by the VCR remote control
Note: converter's remote cantrol will affect both converters samultancously Precludes:
NECESSARY DROP LEVEL: +7dBmVY o timed multi-channel recording, use of the TV or VCR remote cantrol on SCRAMBLED

CHANNELS
Note: converter's remote control will affect both canverters simultancously
NECESSARY DROP LEVEL: +7dBmV
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ILLUSTRATION # 23

_— CABLEIN
D THREE WAY
SPLITTER
CONVERTER ==T
ouy N I
SWITCH
b o VCR
N out
SWITCH
|
O F CONNECTOR
TELEVISION

Allows:
* recarding of ANY channel, while viewing A NON-SCRAMBLED charmel

Also allows (for NON-SCRAMBLED CHANNELS ONLY):
e timed, muhi-channe] ding (i.c. can progr VCR 10 record a movie on chamel §
at 6 p.m., and then a socond program on charmel 26 at 8 p.m.)

o full use of the TV remote comtral

o full use of the VCR remote control

Precludes:
¢ timcd multi-chamnel recording, wse of TV or VCR remote contral for SCRAMBLED
CHANNELS

NECESSARY DROP LEVEL: +7dBmV

ILLUSTRATION # 24

— CABLE IN
D THREE WAY SPLITTER
T
P
o VCR
IN ouT
SWITCH
TELEVISION
1
0 F CONNECTOR
VHF
Allows:

. mcadm; of A NON-SCRAMBLED channc!, while viewing ANY charnel

Also allows (for NON-SCRAMBLED CHANNELS ONLY):

® timed, multi-channel recording (ie. ability © progam VCR 1o record a movie an

chamel 5 at 6 pan., and then a second program on channel 26 at 8 p.n.)
o full use of the TV remote contral
¢ full use of the VCR remote contral

Precludes:
o timed It
SCRAMBLED CHANNELS

A ting of ted ch

h

] 10 .
" mg,

NECESSARY DROP LEVEL: +7dBmV
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ILLUSTRATION # 25 ILLUSTRATION # 26

MID-UHF CONVERTER MID-UHF CONVERTER

CABLE IN

~

N OuT

CABLEIN

UHF

CONVERTER 1 VCR

A

N VHF UHF

VHF UHFT outT

MATCHING
TRANSFORMER

F CONNECTOR UHF
VHF

TELEVISION

Allows: Allows:

o recording of NON-SCRAMBLED channcl, while viewing A NON-SCRAMBLED o recording of ANY channel, while viewing A NON-SCRAMBLED charmcl
chamnel !

Also allows (for NON-SCRAMBLED CHANNELS ONLY):

o timed, multi-channel, multi-cvent recording (ic. ability to program VCR to record a
movic on chanrel 5 ll6p.m.,lndd=nasec&ndptognmonchmnz126n8p.m)

o full use of the TV remotc contral

« full use of the VCR remote contral

Also allows (for NON-SCRAMBLED CHANNELS ONLY):

o timed, multi-channel, multi-cvent recording (ie. ability to program VCR tw record a
movinmdnnnelSn6p.m.,nnd|hnn-mmdpmyunxmchun=l%n8p.m.)

o full use of the TV remote contral

o full use of the VCR remote contral

Precludes: Precludes:
. P of bled channel whilc vicwing a scrambled channel o timed multi-channel, multi-event recording, use of TV or VCR recmotc control on
o timed multi-chennel, plti-cvent recording, use of TV or VCR rcmotc control on SCRAMBLED CHANNELS
SCRAMBLED CHANNELS

NECESSARY DROP LEVEL: +3.5dBmV

NECESSARY DROP LEVEL: +0dBmV
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ILLUSTRATION # 27

z
=Sk
SWITCH [Qour  wo Y
CONVERTER
P~
our VCR =
5 TWO WAY SPLITTER
o2
LT
SWITCH
TELEVISION

|
O F CONNECTOR
VHF

Allows:

¢ recarding of ANY charmel, while viewing THE SAME charme}

¢ recording of ANY chammel, while viewing a NON-SCRAMBLED channel
 recording of 8 NON-SCRAMBLED chammel, while viewing ANY charmel

Also allows (for NON-SCRAMBLED CHANNELS ONLY):

¢ timed, multi-channel, multi-event recording (ie. ability to program VCR to record a
movic on channel 5 at 6 p.m., and then a second program on chammel 26 at 8 p.m.)

o full use of the TV remote control

¢ full use of the VCR remote contral

Precludes:
o timed multi-channel, multi-event recarding, wse of TV or VCR remote control on
SCRAMBLED CHANNELS

NECESSARY DROP LEVEL: +7dBmV
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Chapter Three-Iingress/Egress Discussion
Analysis of Ingress/Egress Issues in the Home:

Ingress and egress can be found at any device between
. the cable drop and the viewer, including the TV receiver
itself. Ingress, also known as direct pickup or DPU, can be
defined as any undesirable signal induced on the cable from
an electro-magnetic environment outside the cable system.
Egress is defined as any signal originating within the cable
being radiated to the outside environment from the cable
or any device connected to it.

Ingress

Ingress is not limited to the near proximity of TV
transmitting sites, it has been observed more than 50 miles
from the source of the signal. Sources of ingress can be
many, but high power TV transmitting stations, amateur
radio and private and public safety land mobile radio
operations are the most common sources of ingress. Field
intensities in excess of 1 volt/meter have been recorded
within two miles of TV stations. Cable channels 2-13 and
18-21 are most often affected. Early TV receivers offered
virtually no protection from ingress; this led cable operators
to use converters to overcome the effects of DPU.

More recently, TV receiver manufacturers began offering
“cable-ready” receivers for sale; these are distinguished
by the ability to tune the unique cable channels in the mid
and super bands. While the 300 Ohm twinlead, used
between the antenna terminals and the tuner in earlier
sets, was often replaced by F-fittings and coaxial cable, the
shielding was often not adequate to operate satisfactorily
in most urban environments.

A test to measure the amount of ingress has been
developed. All connections are removed from the device to
be tested. A signal level meter is connected to the input
connector of the device. The level of ingress can be measured
directly on the signal level meter while the tuner on the
device under test is operated over all channels. The highest
level observed should be recorded; the relative impairment
can be determined by taking the ratio of signal on the cable
to the level recorded from the meter. For example, if the
signal from the cable is 0 dBmV and the level recorded from
the meter is -30 dBmV, the Carrier-to-Ingress ratio is 30
dB. If the interfering signal is another TV signal, the
interference should be suppressed at least 45-50 dB; if the
interfering signal occupies a narrow band of frequencies,
such as from a two-way radio, the interference should be
suppressed at least 55-60 dB.

Measurements like those just described have been made
on 1984 and 1985 model TV receivers, VCRs and CATV
converters. The ambient field intensity ranged from 133
mV/m to 1.2 V/m. Ingress on the TV receivers ranged from
-44 dBmV to -2 dBmV, VCRs ranged from -30 dBmV to -20
dBmV and CATV converters ranged from -46 dBmV to -32
dBmV. In spite of the foregoing, experience has shown
VCRs are more likely to experience ingress as a result of
their poorer shielding integrity. Older receiving equipment,

especially that employing 300 Ohm twinlead for the
antenna connection, experiences ingress to a much greater
degree. Levels from nearby transmitters have been recorded
as high as + 50 dBmV on some equipment. FM tuners which
have built-in antennas, or are coupled to the power line for
an antenna, are especially prone to high levels of ingress.
When connected to a cable system, this equipment causes
back-feeding of the signals into the cable system. The
EIA/NCTA Joint Engineering Committee Interface Work-
ing Group is expected to issue an interim standard which
will increase the field intensity in which TV receiving
equipment is to operate satisfactorily from 100 mV/m to 1
Vim.

In some instances, ingress in the home has been so severe
that not only is the affected subscriber’s viewing disrupted,
but signals are back-fed into the cable distribution system.
In these cases, everyone downstream from the affected
subscriber also experiences the effects of ingress. In these
cases, the operator will often try to use a converter as an
isolation device to prevent back-feeding; where this is not
practical, special amplifiers which exhibit good back-front
isolation can be installed in the line to reduce or eliminate
back-feeding.

CATV operators selecting components for installation
between the subscriber tap and the TV receiver should take
care to select products with adequate protection from the
effects of ingress. In addition to the usual care in choosing
cable and connectors, the operator should also take care in
selecting A-B switches, two-way splitters, VCR switch units
and converters.

Ingress can occur from standard broadcast radio stations
operating in the 550-1620 Khz band. This ingress can be
exacerbated when CATV distribution and drop cable
shields act like long wire antennas increasing signal
intensity at the connected devices. Interference has been
observed in both TV sets and VCRs. Although this type of
interference is hard to eliminate, its effects can be
minimized by good local grounds at the affected equipment.

Egress

Egress can result from inadequate shielding, either from
equipment provided by the cable operator or from subscriber-
owned equipment. In general, emissions from CATV
systems must be limited to 20 pV/m at three meters. Any
operator using channels in the aeronautical bands (108-137
MHz and 225-400 MHz) is required to monitor all portions
of the cable system annually; any egress in excess of 20
pwV/m must be identified and corrected. Under certain
conditions and after 1990, operators must monitor all
portions of the system on a quarterly basis.

The FCC Rules assign responsibility for egress from cable
systems and subscriber-owned equipment connected to it
as follows:

76.617 Responsibility for receiver-generated inter-
ference

Interference generated by a radio or television
receiver shall be the responsibility of the receiver
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operator in accordance with the provisions of Part
15, Subpart C, of this chapter: Provided, however,
that the operator of a cable television system to
which the receiver is connected shall be responsible
for the suppression of receiver-generated inter-
ference that is distributed by the system when the
interfering signals are introduced into the system
at the receiver.

Even though the subscriber might be responsible for
correcting problems with subscriber-owned equipment, the
cable operator is faced with the often difficult task of
isolating the source of egress. If the cause of the egress is
inadequate shielding in a TV receiver or VCR, the owner
is often precluded from using the equipment as it was
intended; e.g. a “cable-ready” TV receiver or VCR that
cannot be connected directly to the cable. Generally, as
ambient signal levels increase, ingress will become a
problem before egress will. This is true because taps and
splitters used by the cable industry have inherent isolation,
usually at least 20 dB. Therefore, DPU will become visible
on a customer’s TV set before it gets high enough to affect
the neighbors. Systems will sometimes provide converters
to some but not all subscribers. Those subscriber’s TV sets
not using a converter are usually connected directly to the
cable. In cases where shielding in the TV sets is poor, cable
signals radiated by the TV receivers can and do cause
interference to licensed radio services such as amateur
radio operators, fire, police and forestry services. CATV
maintenance personnel need to be especially vigilant to find
and control or eliminate this type of egress. If necessary,
the offending drop should be disconnected until the egress
can be eliminated.

It should be apparent many people are affected by ingress
and egress; the cable operator experiences increased
operating costs and deteriorated signal quality. If the
offending equipment is relatively new, the dealer often
experiences the wrath of a dissatisfied customer. The
biggest loser of all is the cable customer who suffers from
impaired service, often after paying a premium for special
“cable-ready” equipment. If the cooperative efforts of the
EIA and NCTA are successful, designers of new equipment
will be cognizant of the cable environment and include
shielding to make their products immune to the effects of
the electro-magnetic environment.

Following, on the next page, is a document which is
suitable for use by field personnel who are faced with
problem solving when equipment is connected directly to
the CATV system. A complete treatment of all problems
encountered would be voluminous, so this will only serve
as a guide. It does not treat every possible situation which
might be encountered.

Technical Guidelines for Direct Connection to Customer
Owned Equipment:
Introduction

Surveys have shown the number of cable-ready television
sets have increased exponentially in recent years; we
estimate about one-third of our customers now own a
receiver capable to tuning most or all of our non-scrambled
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channels. These sets are selling at a rate of 10 million per
year. So we expect the number of customers desiring to
connect directly to the cable will increase substantially in
the next few years. Concurrently, the number of VCRs sold
has increased remarkably. CATV converters and converter/
descramblers are a barrier to using the features of these
consumer devices. We desire to accommodate and aid our
customers in using their own equipment to tune CATV
channels whenever possible; at the same time the CATV
operator can reduce his investment in owning and main-
taining converters.

However, in accommodating direct connections to the
cable we must establish policies and procedures to protect
the quality of the service we provide. These guidelines are
intended to protect the customer and the CATV network
from service problems and picture impairment which could
be caused by the direct connection of inadequately shielded
equipment.

While a converter/descrambler or a descrambler will
continue to be necessary for anyone receiving scrambled
signals, use of plain converters can be reduced and perhaps
eliminated in the future. Based on survey data, we believe
one-third of our basic customers may not require a converter
to receive our service.

Unfortunately, only a few of the cable-ready television
receivers and VCRs are completely satisfactory for direct
connection to the cable system. While more present day
consumer products designated as “cable-ready” can tune
most or all CATV channels, few, if any, have adequate
shielding for signal ingress and egress. Egress can result
in re-radiation of CATV signals in excess of FCC limits.
(Section II, chapter one contains definitions and a general
discussion of these mechanisms.)

The most common problem results from signals from
television stations and mobile radios entering the equip-
ment and disrupting customer viewing. The phenomenon
is known as ingress or Direct Pick Up (DPU). Disruption
can take two forms: echoes and other interference and/or
beats in the connected television set or VCR. This can have
an impact on the owner of the equipment. The more
disturbing effects occur when DPU is so intense so as to
feed DPU back into the cable system from poorly shielded
equipment. Not only can this impair reception for the
equipment owner, but for every other customer downstream
from that location. Diagnosis and elimination of this “back
fed” DPU can be very difficult and time consuming,
especially if there is more than one location where DPU is
being introduced on the system.

It is the purpose of these guidelines to establish
procedures to prevent DPU from impairing the viewing for
the customer where the direct connection is made, and to
prevent DPU from direct connections from back feeding
into the cable system,

Many of these situations already exist and the number
can be expected to increase as sales of cable compatible
television receivers and VCRs continue.

Installation and Maintenance of Basic Service

A. Identification and Prevention of Back Feeding



(1) Discussion

Most CATV passive devices have at least 20 dB isolation between any two ports; this is depicted on Figures 1 and 2.

CATV DISTRIBUTION
SIGNAL > +20 dBmV MIN

DPU = -45 dBmV
SIGNAL/DPU = 65 dB

N/

«— 150220dB —/

CATV TAP
SIGNAL™ +13 dBmV
DPU =-45 dBmV
SIGNAL/DPUX>58 dB

\— IS0 220dB /

DPU = -25 dBmV

TV SET OR VCR

FIGLRE 1

TYPICAL TAP ISOLATION

SIGNAL = 0 dBmV MIN
DPU =-45 dBmV

SIGNALUDPU = 45 dB

M

DPU = -25 dBmV \— ISO>20dBMIN ——

TV OR VCR 2ND TV OR VCR

FIGURE 2

TYPICAL SPLITTER ISOLATION
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DPU from television stations, which is manifested as a
sync bar or echo in the picture, should be suppressed at least
45-50 dB if DPU is not to produce visible echoing. If the
passive components provide a minimum of 20 dB isolation,
then DPU levels from television sets and VCRs should be
less than -25 dBmV. This assumes drop levels are 0 dBmV,
Beats caused by other services such as land mobile radios
and television stations off frequency from cable channels
should be suppressed 50-55 dB if they are not to cause
visible beats in the picture. In these cases, levels at receiver
and VCR connectors must be less than -30 to -35 dBmV if
they are not to cause harmful back feeding.

When DPU at the antenna terminals exceeds the limit,
a converter or isolation amplifier is needed to reduce the
amplitude of the DPU signal back fed into the CATV
system. The amplifier has modest forward gain (approxi-
mately 10 dB), but has at least 45 dB attenuation from the
output port to the input port. It should be understood, the
isolation amplifier only protects the CATV network from
back feeding, it will have minimal or no effect in reducing
echoing in the receiver or VCR; if echoing is present as a
result of DPU in the VCR or receiver, only a converter will
eliminate the phenomenon.

CATV DISTRIBUTION
SIGNALY +20 dBmV MIN

DPU =-50 dBmV
SIGNAL/DPU 70dB

A

SIGNAL~x+13 dBmV
DPU =-50 dBmV
SIGNAL/DPU 63dB

GAIN = 0-10dB

\— ISO 2 20 dB

e\
\_J
S

-— |SO >20 dB

DPU > -30 dBmV

CONVERTER,
ISO AMP, OR
BAND PASS FILTER

ISO 50 dB

T DPU =+ 20 dBmV

TV SET
VCR
FM RADIO

FIGURE 3

ISOLATION AMPLIFIER OR CONVERTER FOR ISOLATION
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Although a complete discussion of locating and curing
back feed problems in the distribution plant is beyond the
scope of this document, it should be mentioned that single
sources on a given trunk or distribution cable can be
difficult to locate and isolate, multiple sources of back
feeding can be very difficult to isolate. Technicians will
necessarily have to use television sets to observe and clear
sources of back feeding. As more customers begin direct
connection, the number of back feeding incidents can be
expected to increase substantially.

(2)Diagnosis

@ Remove all cable connections, and connect a SLM to the
input terminal of the television receiver to be connected
directly to the system. Keep the test lead as short as possible
and do not use push on connectors.

e Measure the amplitude of all local VHF off-air channels
and note highest level.

e If a VCR is also to be connected directly to the cable,
measure levels at the input terminal on it also.

e If the measured level exceeds -25 dBmV on any
channel(s), the direct connection to the CATV system
should not be made; a converter or isolation amplifier must
be connected between the customer’s equipment and the
CATYV system.

® Repeat the procedure for each outlet not using a
converter. If an amplifier is installed, the preferred location
is on the input side of any splitters that may be installed.
With an amplifier located at the splitter input, it would be
possible to connect equipment directly to any outlet without
installing additional amplifiers. If the splitter is installed
in a location where an amplifier connected to its input
would be exposed to the elements, then the amplifier should
be installed between the splitter output and the television
set. This will necessitate the use of a separate amplifier for
each outlet. If the need is demonstrated, we will begin
development of a weather tight version which can be cable
powered that could be installed before the splitters. This
will necessarily include concurrent development of a power
passing splitter.

B. Identification and Elimination of DPU
in Television Receivers and VCRs

(1) Discussion

This phenomenon will be the one most often encoune-
tereed since the inherent isolation of the system passives
provide at least 20 dB of protection to other equipment
connected to the cable. Measurements have shown the worst
victims of DPU in present day equipment will be VCRs.
Standards to raise the shielding of television receivers and
VCRs are being promulgated by the EIA and NCTA. As
they are placed in practice, we hope to see improvement in
television receiver and VCR performance.

Unlike VHF broadcast television signals, which are
ubiquitous, amateur radio and mobile service signals tend
to be localized to an area in the near vicinity of the
transmitter. Isolation of signals from mobile radios can be
made by observing the picture when the offending unit is
transmitting. This is almost impossible when the offending
transmitter is in a vehicle. While DPU from television

stations should be suppressed at least 45-50 dB below the
television carrier, other types of interference need to be
suppressed at least 55-60 dB.

(2)Diagnosis

e Disconnect all inputs from television receivers under test
and terminate input connector if possible.

e Tune the receiver’s channel selector to each local VHF
channel and look for the presence of a picture.

e If a picture is observed on any channel, remove the
terminator, connect the cable directly to the television
receiver and look for a sync bar, echo or co-channel in the
picture.

e If no sync bar, echo or co-channel is present, then the
cable can be connected to the television receiver; if an echo
is observed, proceed to the next step.

® Measure the drop level; if it is less than +5 dBmV, then
connect an isolation amplifier between the drop and the
television receiver. This is to prevent overloading of the
amplifier and/or the television receiver.

® Look for a sync bar, echo or co-channel in the picture. If
it is still present, it will be necessary to use a converter.

e If a VCR is also connected, the preceding test should be
repeated with the VCR output connected to the television
receiver and the VCR input terminated.

C. Other Connected Devices

(1)Discussion

Other types of equipment connected to the cable system
can also cause DPU problems. Often equipment designers
are not cognizant of potential DPU problems from inade-
quate shielding. FM receivers, burglar alarm equipment,
modems, VCR switch boxes, computers and games are
examples of equipment which is often connected directly to
the cable that can cause problems.

Some of this equipment subjects CATV service personnel
to two types of problems: DPU and the associated back
feeding, and egress. In many instances, device shielding is
so poor, emissions from the device exceed the 20 pV/m at 3
meters limit established by the FCC. While Part 76.617 of
the Rules holds the customer responsible for emissions from
most or all customer owned equipment, cable maintenance
personnel are faced with the difficult task of finding and
isolating the offending equipment.

Use of special band pass filters and/or isolation amplifiers
can help reduce or eliminate back feeding to other outlets
on the same dwelling and the cable distribution plant. With
their inherent 10 dB gain, use of isolation amplifiers can
make the signal leakage problem worse. ‘

If this if found to be the case, consideration should be
given to installing attenuator pads to reduce levels to the
offending device, however care should be taken to keep
levels well above the minimum needed for reliable opera-
tion of the equipment.

(2)Diagnosis

If the equipment to be connected is to be used with a
television receiver or VCR (such as A-B switches, VCR
switches or games) use the procedures described in chapter
two.

If the equipment to be connected is used for other
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services, such as FM radio or data receivers (like X*PRESS),
the procedures should be as follows:

® Disconnect all inputs from the equipment to be measured
and connect a SLM to the input connector. Keep the test
lead as short as possible and do not use push-on connectors.
® Measure the amplitude of all local VHF off-air channels
and measure the highest level.

e If the highest level exceeds -25 dBmV on any channel,
direct connection to the cable system should not be made;
an isolation amplifier should be connected between signal
splitter or tap and the equipment to be connected. If the
equipment is an FM receiver or will receive signals in the
FM band, then an isolating bandpass filter can be used to
reduce or eliminate back-feeding.

® If the recorded levels exceed -25 dBmV, then the potential
for harmful back-feeding exists. If the recorded levels
exceed the -25 dBmV limit by only a small amount,
television receivers served by the same splitter or tap
should be checked for a sync bar, echo or co-channel. If it is
observed, then the equipment being measured should not
be connected to the cable system.

® Alternatively, an isolation amplifier with 60 dB or more
isolation could be tried if they are available.

D. General Discussion

As the use of cable-ready receivers, VCRs and other
ancillary equipment increases, we can expect to experience
a corresponding increase in related service requests.
Effective training of all personnel in dealing with related
problems can be beneficial to both the cable company and
the customer. The cable company can enjoy reduced costs
while the customer can get the most benefit from the cable
service and the equipment to be purchased.

It is best for everyone if problems can be handled by the
telephone whenever possible. Therefore, the importance of
training office personnel cannot be over-estimated. Exam-
ples of questions which might be used by CSRs to diagnose
and isolate problems are shown below:

® Did you buy a VCR and connect it?

® Did you move your television receiver to a different
location in the room?

® Have you connected an FM receiver to the cable?

® Have you installed any splitters or cable from a source
other than the CATV operator?

® Did you connect a different television receiver to the
cable?

® Is the isolation amplifier plugged in?

The details of a CSR training program are beyond the
scope of this policy; they will require the cooperative efforts
of everyone involved to be effective.

Very Important: Every location not using a converter
needs to be identified in the billing system. This will help
prevent future service calls and will help CSRs identify
problems resulting from direct connections.

In the future, consumer equipment will be designed and
manufactured with cable in mind. Then CATV customers
can use all their features without the resultant degradation
in service quality being experienced now. Hopefully, this
document will help during this transitional period.

Appendix A-Summary of Scope and
Progress of other Industry Groups

RF Cable Interface and Decoder interface Working
Groups:
infroduction

Standards committee progress is often painfully slow.
To a newcomer, especially someone accustomed to the “fast
lane,” this activity can be quite frustrating. There are
several points to be made about this. Firstly, if cable
interface and decoder interface standards were easy to
achieve, they would have been agreed to a long time ago.
There has been pressure for an extended period of time.
Secondly, the issues being settled are delicate points
involving trade-offs which impact the economics and
performance of two industries. These two industries have a
history short on cooperation and long on confrontation.
Fortunately, the trend toward cooperation is on the up
swing.

At first blush, it would seem difficult to find two
industries with more reason to cooperate than the Cable
Television Industry and the Consumer Electronics Indus-
try. Better pictures should enhance satisfaction in cable
service and better choice should increase the desire for
quality images. Most of the difficulties to date have been
due to a lack of information and misunderstanding. Open,
honest, and frank contacts should be helpful to all.

Structure

In 1982, the National Cable Television Association,
NCTA, and the Electronic Industries Association, EIA,
formed a Joint Engineering Committee to discuss technical
issues which impact both industries. The first order of
business of that committee was to create a channelization
standard for frequency assignment. After considerable
debate, the committee recommended the plan which became
an EIA Interim Standard for one year. It has recently
emerged from this probationary phase to become an official
recommended standard.

Itis important to note that these standards are voluntary
standards. Neither the NCTA nor the EIA have enforce-
ment powers. Adherence to the standard depends on the
good faith of the companies involved.

After the channelization standard, two Working Groups
were formed to consider an RF cable interface standard and
a decoder interface standard. Shortly after formation of the
Decoder Interface Working Group, it was discovered that
the EIA R-4 Group had its own decoder interface group.
Seeing little point in duplication of effort, the Joint
Committee decoder working group disbanded.

Attitudes

An important reason for the successes of the Joint
Committee has been a change of attitude on the part of the
participants. In the past, cable/consumer electronics rela-
tions were marked with finger pointing and name calling.

1-29



Very important technical trade-offs were the focus of
arguments which had significant economic impact. This
behavior has been replaced with a realization of the
importance of customer satisfaction. The customer/
subscriber must be satisfied if the two industries are to
prosper. It is pointless to try to shift blame. The customer/
subscriber demands satisfaction from both industries.

A significant step in the right direction has been the
relaxation of what has been called the “70 dB syndrome.”
In the past, the cable industry has tended to demand that
any potentially harmful phenomenon be suppressed by 70
dB. The consumer electronics industry has become offended
by this approach since this degree of suppression is difficult
to measure for most parameters and impossible to achieve
in practice. The result has been near zero progress.

The *70 dB syndrome” has been replaced with a much
more reasoned discussion of actual problems. A phased
approach has been recommended which sets achievable
targets, timed to cover frequencies ranges as they are
implemented in the cable practice over time. When a cable
representative believes there is a need for a specification
which the manufacturers feel can’t be presently achieved,
a tutorial is included. This motivates the manufacturers to
strive for solution in future designs.

The defensive guards have been lowered and technical
people are listening to one another in open dialog. People
are trying to understand each others problems and
accommodate.

Occasionally, a new member joins the committee and
makes moves in the old ways. The committee brings the
newcomer in line and progress resumes.

The RF Cable Interface, 1S-23, Working Group

The RF Cable Interface Working Group’s major concern
is the Cable Compatible Consumer Product, such as the
Cable-Ready TV. The committee very quickly got over the
issues of connector type, impedance, and signal levels. A
more serious problem has been Direct Pick Up (DPU) of
broadcast signals.

The committee has taken voluntarily committed receiv-
ers and measured them in a TE.M. (Transverse Electro-
Magnetic) cell. The tests were funded by the EIA, and each
participating manufacturer received data on his products.
A non branded table of data was supplied for committee
use. Sets ranged in performance from satisfactory behavior
to sets with considerably lower levels of tolerance. Manu-
facturers have been carefully considering the art of
radiation immunity as it applies to their products. Progress
has been made.

The most significant aspect of this work is a ten-times
increase in the direct pick up specification. Under this
proposal, a complying product must not show noticeable
degradation of performance in the presence of broadcast
electromagnetic fields having a strength of one volt per
meter. The previous specification came from the Canadian
standard and was based on one-tenth of a volt per meter.
It is expected that the proposal will cover 80 percent to 90
percent of all cable DPU problems. The remainder will
require a converter to completely solve the problem.
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It is important to realize that the TV receiver manufac-
turers have taken on a significantly greater burden with
this new standard. This level of performance will be difficult
to achieve. However, the customer/subscriber will benefit.
This achievement demonstrates that two industries can
work together to resolve difficult issues when a cooperative
approach is employed.

Cable converter product has also been measured in
TE.M. cells. These tests were funded by cable volunteers
and the NCTA. The goal was to understand techniques for
implementing the converter’s seemingly better performance.

A recurring problem in this committee work is the
separation of performance standards from interference
standards. It is felt that the regulation of performance is
best left to the marketplace. However, the control of
interference is a bona fide standards matter. Four kinds of
interference have been considered in order of increasing
severity:

1. Interference with the product’s own performance

2. Interference with other products in the same home

3. Interference with other subscriber’s reception

4. Interference with other users of the electromagnetic
spectrum, such as aireraft navigation and communications
radio.

The Ltong Term Future

The logical conclusion for the trends in CATV home
terminals is for subscriber ownership. This is the best
outcome for nearly all concerned. The subscriber has his
favorite hardware relationship: ownership. Unlike his
European cousin, the US TV receiver user has historically
preferred ownership to rental. The same should apply to the
decoder hardware. This will especially be the case if he can
own the tuner, remote control, and other convenience
features as part of the bargain. These later goals are
achieved by having the descrambler come after the TV
receiver’s tuner. There are two ways of accomplishing this.
One way has a “decoder interface plug” on the back of the
TV receiver (or VCR, etc.) into which the subscriber owned
(or leased) descrambler fits. The second method is to build
the decoder directly into the receiver by the receiver
manufacturer. The latter will happen if there is a de facto
or actual decoder standard which would permit free
movement from cable system to cable system. If this is not
achieved for whatever reason, then plug-in, re-sell, or swap
devices will be required.

The principal entity which is disturbed by this approach
is the manufacturer of home terminals who doesn’t also
make TV receivers. He sees more than half of his “value
added” eliminated. But from the bigger picture, the waste
and inefficiency of having a tuner, remote control circuits,
and related components in the home terminal, only to have
them duplicated in the TV receiver, is undesirable.

From the cable operator’s point of view, the program
protection method must ensure that subscribers cannot
defeat the system and receive the programming for free.
Another interested party in all this is the programming
producers. If they believe their product can be stolen, they
will not make it available to the cable operator. The cable



operator realizes that the would-be pirate has nearly
unlimited time and resources at his disposal. The system
which meets this test will be robust indeed. Once this
assurance is obtained, the cable operator will gladly give
up the capital requirements caused by the need to supply
the descramblers. The money would be better invested in
more programming, service-enhancing facilities, or home
terminals that provide new services to subscribers.

The Decoder Interface, 1S-15, Working Group

The Decoder Interface Working Group is not a Joint
Committee effort, rather it is entirely an EIA activity. In
spite of this, there has been significant friendly dialog
between the two industries. Cable participation in this
committee work has been welcomed. Specifically, there
have been cable industry contributions to the design and
testing of the interface plug.

The Interface Plug is also called the Cenelec 20 pin plug.
Even with twenty pins, the committee wished it had more!
Composite video in and out is provided. RGB inputs are
optional. A data line pair to communicate logical instruc-
tions such as EIA Home Bus signals, has been provided.
At some day in the future, it will be possible to connect
consumer electronics products to a master home system.
Fast-blank for text insertion and decoder restored sync
input pins are provided. Devices with the interface plug are
intended to be optionally “daisy chained.” That is, devices
may be designed in such a manner as to be connected in
series, allowing interaction between devices and an exten-
sion of product into an easy to use, consumer friendly
system.

The most serious and controversial issue regarding the
interface plug is automatic gain control (AGC) design
philosophy. AGC has two modes of operation with strongly
conflicting demands, acquisition and stable operation. The
circuit time constants must be different for these two modes.
Additionally, the AGC time constants of the cable converter
and television receiver must be significantly different so
one is dominated by the other. If the two time constants are
close together in value, oscillations may result. The problem
is that some receiver manufacturers are using long time
constants while others have decided upon short time
constants. An important difficulty to appreciate is the fact
that in scrambled mode, most systems suppress horizontal
sync pulses. For decades, television AGC design philosophy
has depended on finding and accurately measuring sync
pulse parameters. The two processes are in fundamental
conflict. Without sync pulses, there is a tendency for the
amplifiers to increase gain and saturate. This crushes the
signal and ensures that sync pulses will never be found.
This “lock-out” condition is a disaster which must be
avoided. It is most complicated in systems which suppress
sync pulses in the vertical interval as well. This phenome-
non is extremely non-linear and not well understood. Some
engineers insist that there is no theoretical basis for these
systems to ever work! They claim that each time the system
achieves synchronization and decoding, a fortunate elec-
trical accident has occurred!

One serious complication is the fact that AGC expertise
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in television receivers is a scarce resource. There are
probably less than twenty experts in the entire world. The
subject is very complex with almost no published technical
literature. An engineer becomes an expert in this field
through years of apprenticeship to an existing expert. A
second complication is that competitive performance bet-
ween manufacturers’ products is largely determined by
AGC characteristics. To someone who appreciates this, the
committee interactions take on a whole new dimension.
There is the careful guarding of secrets, the pained release
of just enough information to make the interface plug
system work, but the anxiety that too much may have been
revealed to a competitor.

The Decoder Interface Working Group has had three field
tests in ATC’s cable systems in Denver, CO. Several TV
receiver manufacturers and several decoder manufacturers
participated with varying, but basically very good, results.
The level of success exceeded expectations and re-energized
the committee. At least one receiver manufacturer’s
engineers formed a strong alliance with a decoder manufac-
turer’s engineers. Extensive cooperation and mutual shar-
ing of information has resulted in a raising of the potential
for success of these two companies. At least one other
manufacturer took a very unfriendly, parochial approach
in the first test which offended the other participants. This
has caused embarrassment to others at that company who
have worked long and hard at trying to establish a record
of cooperation and leadership. By the second test, this was
corrected.

The best indication of the success of the field tests has
been the lively interchange that took place afterwards,
resulting in significant improvements in the proposed
standard. The most interesting improvement is the proposal
of an AGC time constant control pin which would yield
control of the time constant to the decoder.

Current tests have concentrated on base band scrambling
schemes because the interface plug connections do not
include RF signals.

Committee agreement on the interim standard was
achieved by mid-April 1986. The parent group approval
process is essentially complete.

Upon completion of the Base Band Decoder Interface, the
committee will turn its attention to two more issues: a)
practical details of implementation of the standard and, b)
potential of the standard to include an IF (Intermediate
Frequency) connection.

Practical issues include the facilitation of testing of
designs. To that end, the New Technologies department of
ATC volunteered to host tests. Decoder manufacturers will
supply encoders and decoders and Television receiver
manufacturers will provide TV sets. Engineers will be
welcome to use the laboratory to make measurements and
conduct experiments. Confidentiality will be preserved by
proper attention to ethical practices. Another practical
issue is the promotion and promulgation of the standard.
For that purpose the EIA and selected manufacturers had
a hospitality suite at the International Conference on
Consumer Electronics (ICCE) in Chicago June 4 through
6, 1986. ATC helped in equipping that suite. The ICCE is
the principal technical conference for consumer electronics



design engineers. Similar hospitality suites are contem-
plated for upcoming cable shows. Strategies for generating
cable support of the Interface Standard are under consider-
ation.

Both the EIA and the NCTA recognize that most of the
scrambling systems displayed are not base band. The next
order of business is to strategize a way of accommodating
RF scrambling at IF. This may be done on a separate plug,
or the signals may be descrambled at base band. Whether
the return will also be at IF or through the base band plug
at base band, will be determined by the committee. This
work is expected to take no more than an additional six
months, perhaps less because the issues are less com-
plicated than the previous problems.

First availability to TV receivers incorporating the
interface plug will likely be in late 1986.

The Committee Process

The committee has a life cycle of its own. At first there
is a small group of attendees trying to make it happen.
Slowly the group expands until so many attend that it is
difficult to get anything done. After several months, those
low on patience cease to attend. Decision-making picks up.
Then some dramatic event such as a field trial takes place.
Once again, attendance soars. A new danger to progress
takes place. New members attend for the first time. They
start questioning the fundamental philosophy. Old ground
is revisited. The skillful chairman must maintain progress,
yet not turn off the new attendees. The new attendees will
have their say in the final standards approval process. They
must not be alienated. As the committee reaches the end
of its work, two forces come to conflict. Those who have put
in years of work want to bring it to a close. Others who
have been alerted to the committee’s work by the expected
issue of a new standard become alarmed. They see all kinds
of threats to their interests and, of course, better ways to
do the job, usually using advanced technology which wasn’t
available when the committee started its work. The
committee chairman must manage these forces or total grid
lock will result.

Another practical difficulty with committee work is the
fact that the most likely contributors are industry experts
and industry decision-makers. By definition, these individ-
uals are very busy and in demand by their company’s
engineering departments and by other committees. Getting
the right people involved is critical to success. Occasionally,
a company’s management’s view of committee work is too
parochial. Important contributors are denied permission to
attend, or are not supported in this activity.

An important element of the committee process, is the
mutual education of the two participating industries.
Committee work is an excellent means of communication
between experts in the cable and the consumer electronics
industries. Well before an agreement on standards is
reached, the TV receiver design experts are applying what
they have learned from the committee work and are
anticipating the new standard. This process makes timely
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introduction of product, based on the new standard,
possible.

While it will be years before a significant penetration of
product built around these standards takes place, those
customers with an urgent need or desire will be able to
purchase products in the second half of 1986. Thus, a timely
impact will be made even though extensive use of the
standard will take many years.

Thanks go to the EIA and the NCTA for their leadership
in these issues. Special thanks to the EIA for sponsoring
the meetings and to Tom Mock, of the EIA, in particular.
The task would have been much more difficult, if not
impossible, without his time and energy. And, of course,
thanks to the committee participants for their participation
and time away from home.

Conclusion

Progress is being made on two fronts, the RF cable
interface and the decoder interface. Progress is slow and
painful but essential if the customer/subscriber is to be
provided with the maximum utility potential of the
technology. These are long term solutions. But they will
never arrive without heavy investment of energy and time
in current committee work.

Consumer Electronics Bus Committee:
Introduction

The Consumer Electronics Bus Committee (CEBC) was
formed by the Electronic Industries Association’s Engineer-
ing Policy Council to recommend voluntary standards for
what has been popularly called the Home Bus.

The Committee chose not use that name, but used the
Consumer Electronics Bus (CEB) instead, because past use
of the name Home Bus has inferred a purely digital
environment. The standards under development now are
for multiple media, some of which will use mixtures of
analog and digital techniques.

The media for which standards are under development
are:

1. The Power Line Bus (PLBUS).

2. The Wired Bus (WIBUS).

3. Infrared media for use in a single room (SRBUS).

4. Low Power RF (RFBUS).

At the heart of the CEBC standards development effort
are a number of basic requirements:

1. From the co