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GAIN AN EDGE ON THE FUTURE

MC?

COAXIAL CABLES

Follow the leader, that's what our competitors
are trying to do in order to approach the superior
atteriuation characteristics of MC%coaxial trunk

CABLE SIZE .500" [

@550 MHz MC?
|

GAS
INJECTED l

95 dB SPACING (x 100 ft.)

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

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

TRILOGY LEADS IN TECHNOLOGY

= |

Call or write for a free sample and brochure:

Irilogyy
COMMUNICATIONS INC.
800-874-5649

TRILOGY COMMUNICATIONS INC., 2910 Highway 80 East, Pearl, Mississippi 39208 601-939-4461
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SCIENTIFIC-ATLANTA
UPGRADES MORE THAN
JUST CHANNEL CAPABILITY.

For upgrades and rebuilds,
Scientific-Atlanta is clearly your
best choice. From product design
and performance to service and
support, Scientific-Atlanta is
unmatched.

MAXIMUM MODULARITY.
Every Scientific-Atlanta amplifier
is totally modular. So, expanding
bandwidth is as simple as plug-
ging new modules into your
existing Scientific-Atlanta
housings...or dropping them
in when you need amplifier
replacement or a total rebuild.

From our superior push/pull
and feedforward amplifiers, to
our new advanced technology
AT parallel hybrid with 8dB of
distortion improvement, instal-

PLUGINTO

AND REBUILDS.

lation or replacement is literally
a snap. And they're available
in the widest range of band-
widths (330/450/550) and
gains (22/26/30).

As a result, you configure
a system with the precise com-
bination of power, performance
and economy that's right for you.
Right to the end of the cascade.

MINIMUM MAINTENANCE.

Every Scientific-Atlanta amplifier
is also designed for minimum
maintenance. Our discrete slope
and gain controls, ultra-stable
AGCJASC, surge-resistant power
supplies and heat-dissipating
amplifier housings assure a
smooth running, maintain-
able system under the most

National Cable Month
Discover our
Difference

demanding conditions, for
years to come.

THE BEST CHOICE.
ALL DOWN THE LINE.

As a result, Scientific-Atlanta
amplifiers, and all our distribu-
tion components, yield better
performance and lower cost
over the total life of the system.
That means more “up-time” for
your system. And our upgrade/
rebuild program includes every-
thing from a system analysis of
cascade performance, to project
engineering consultation, sys-

SIMPLER UPGRADES

tem evaluation, feasibility
studies and seminars.

So, with Scientific-Atlanta
you get more value all down
the line. To find out more, call
us today at 1-800-722-2009.
Or write: Scientific-Atlanta,
Dept. AR, PO. Box 105027,
Atlanta, GA 30348.

Scientific
Atlanta
e -
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Paul Perez

Early days gave
Perez experience
he needs today

The cable television industry is at a
crossroads. With competition soon to
appear from the Japanese in the form
of high definition television, cable
must respond by embracing new and
better technologies or risk being run
over by a vastly superior form of signal
transmission.

That’s the message Paul Perez brings
to industry engineers over and over
again. As director of marketing at
Recoton Corp., where he also gets
involved in product development, Perez
has his finger on the pulse of the
consumer electronics industry. What
he sees for the future is fascinating;
incredibly detailed pictures over the
television. And cable has to keep up or
risk its health.

Perez has seen a lot of products come
and go during his 18 years buying,
selling and marketing audio and video
products. He’s seen the transitions
from tubes to transistors, from open
reels to compact disks, from Beta to
Super-VHS. During that time, he’s also
witnessed the rise of the Japanese and
the fall of the American electronics

manufacturers.

Perez started at Henry’s Camera, a
store in Los Angeles that sold literally
everything from Instamatics to top-line
cameras. The store’s environment was
so competitive, the salesmen literally
climbed over one another to write up
orders. “If you wrote three receipts in
a row without accessories, you were
fired,” remembers Perez. It was a tough
place, but Perez thrived. To this day,
many of the lessons he learned there
remain with him.

After that, in 1974, he went to Music
and Sound of California, a high-end
audiophile salon that catered to people
who routinely spent $20,000 for audio
speakers. “Everybody from Carroll
O’Connor to Frankie Avalon were my
customers,” says Perez. He was regu-
larly honored as the top salesman
nationally by such speaker manufac-
turers as JBL, Infinity and Bose.

"I learned what golden ears could
hear,” he says. With products at that
level of sophistication, subtle changes
in environment or technology became
apparent. He learned to listen for them.

Perez then went on to form The
Video Center chain of retail outlets
with some other partners, including
an heir to the Pepsi fortune. It was the
first video retail chain in the U.S,, grew
to seven stores and “was very success-
ful.”

He went on to bigger things in 1976
as the first audio'video merchandise
manager ever hired by The Federated
Group. While there he saw the first
VHS tape machine (he provided RCA
with its first big purchase order and
later became RCA’s third-largest
dealer); became Sony’s largest Beta-
max dealer and helped the company
grow from $40 million in sales to $100
million in just 18 months.

But he was also exposed to a wider
slice of the American consumer He
learned what they could see and hear
and—more importantly—what they
would pay for it. He had to because in
retail, if people aren’t satisfied, they
bring things back. “Negative rein-
forcement was immediate if you were
wrong,” says Perez.

In 1979 he started up The Cable
Works with an old friend he had met
while at Henry’s. The company special-
ized in supplying video accessories to

Sears, Pacific Stereo and others. In fact,

l

if you needed a video cable, you prob-
ably got it from The Cable Works. The
business went out of the garage to $4.5
million in sales in 30 months. “Those
were heady days,” Perez says. And he
made a lot of money.

In 1982, Bob Borchardt, the presi-
dent of Recoton, approached Paul and
asked him to join his company. Perez
resisted three offers, then finally re-
lented when the offer was right. Bor-
chardt wanted Perez’s expertise to help
Recoton take advantage of emerging
technologies and take it from a passive
supplier of accessories to an industry
innovator.

Since that time, the FRED series of
stereo decoders has been introduced
and Perez has been instrumental in
bringing stereo to a wide audience. He
did the first cablecast of stereo over the
local cable system in Las Vegas to feed
a Consumer Electronics Show and he
was in on the first install of BTSC
encoders at ATC’s Manhattan system.

Obviously, Perez’s crystal ball is
clearer than most. The man moves at
lightning speed (he has to in order to
keep up with an industry that rou-
tinely introduces new products twice a
year), makes quick, sound decisions
and has a feel for whether or not
emerging technologies will find a niche
in American society. He’s been respon-
sible for bringing Super-VHS, Apple
co-founder Steve Wozniak, video engi-
neer Yves Faroudja and other cutting-
edge products and people in front of the
NCTA Engineering Committee. And
he’s a vital force on the Super Cable
subcommittee that is committed to
exploring new technologies and put-
ting them in front of the consumer via
cable. He’s organized a trip to the
David Sarnoff Research Institute, where
this country’s top cable-TV engineers
can get a feel for the proposed enhanced
television transmission system.

Cable has to respond to the gauntlet
thrown down by the Japanese in the
form of HDTV, says Perez. “I remem-
ber when people laughed at the Japa-
nese. Who’s laughing now?” Perez asks.
“This is the greatest opportunity and
challenge I have ever seen for an
industry. It is also the moment of its
decision. This could be the greatest
thing to ever happen to cable—or its
eclipse.

—Roger Brown
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Harris Quality
Midwest
Pricing

and Delivery

$1.295%°  $695%°

Model 5115-AZ includes AZ/EL mount Model 6529-2
and dual polarity feed.

The Harris 3-meter C-Band Delta Gain™ Antenna VIR RECEIViR MODEL 6529
gives you more than an impressive 41 dB gain.
It's also rugged enough to withstand 120 MPH
winds. Plus, it's easy to install and available with
either an Az-El Mount or a Polar Mount with
optional motorization.

The Harris 6529-2 Frequency Agile Receiver is
the updated version of the popular 6529. It is a 4
GHz input receiver, so if you have an older sys-
tem you can get the excellent picture quality of
the 6529-2 without the added costof installing an
external down converter or new plumbing. Plus
you get one of the best warranties in the industry
— two years on parts, labor and workmanship.
As one of the world’s largest stocking distribu-
tors of Harris equipment, Midwest has these, and
other Harris products, on hand and ready to ship MIDMS
— instantly. Midwest provides complete systems

or individual components for either C or Ku-Band, Communications Corp.

fixed bile, Up-link or TVRO.
Lxed or mobiie, Up-iink o One Sperti Drive 800-543-1584

For the best prices and fastest delivery in the

industry, contact Midwest at 800-543-1584. Edgewood, KY 41017 (In KY 606-331-8990)
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Cable can’t afford

to lose any more
top statesmen

I recently attended a seminar in
which one of the top brokers of cable
television systems in this country gave
a very private and very informative
overview of how one goes about putting
together a deal for a cable television
system. I'm sure many of you reading
this article, in fact, know a lot of those
details and, indeed, you may have been
fortunate enough to attend seminars
of this type yourself.

I was struck by several things, not
the least of which is that the over-
whelming view of people in the know
is that this industry is very attractive
to the financial community. It’s attrac-
tive because when they apply all of the
measures of financial judgment as well
as their perceptions of whether or not
this is a “good business” providing a
“desirable” service the answers come
out to be very favorable.

After the seminar I had occasion to

By Wendell Bailey, Vice President
Science and Technology, NCTA

talk with the presenter privately in
my office and I asked a couple of
questions. I asked questions about how
the formulas and representative in-
dices he had talked about in the
meeting took into account such issues
as the possibility of high definition
television; the possibility of fiber op-
tics; the loss of remote control revenue
(as consumer compatibility issues de-
velop); and the issues of improved
television signals necessary to continu-
ally attract customers in the face of
improved recording media such as
Super VHS.

Since this person is the ultimate
professional, and obviously not as suc-
cessful as he is because of guesswork, 1
found he had already considered these
issues and their time frame on all of
the formulas and index criteria he had
talked about so smoothly. He said to
me that one of the most vital things he
had learned about the changing tech-
nology in our industry was that it does
have an impact on the viability of the
business and it’s good that there are
senior level technical personnel in the
cable industry who are as much busi-
nessmen as they are scientists and
engineers. He also bemoaned the fact
that there seemed to be fewer of these
in the major companies than are needed.

Shortly after this conversation, I
began to reflect on the state of affairs
in this particular area of concern—the
senior level statesmen like chief tech-
nical officers in our major companies.
If you look at any major MSO that is
successful, which has desirable prop-
erties and is looked at as a leader in the
business, if you look at any major
equipment manufacturer that has a
reputation for quality and perform-
ance, you will see that in every case you
can identify a person of the type talked
about by my friend. A technical person
so versed in the multiplicity of disci-
plines necessary to make a rational
decision on technology and yet well
tempered by an understanding of the
needs of the business, and in particular
the needs of his or her company in the
competitive arena. Invariably you also
find that these people have a great deal
of energy and interest and use that
energy to work tirelessly on behalf of
the industry at large as well as their
company. These people work with the

NCTA, the SCTE, they write articles,
they seek to bring enlightenment on a
wide variety of issues to people in all
segments of the industry, both manage-
ment and technical. In the entire
industry there are probably fewer than
100 people with the expertise and
experience in these twin disciplines to
make a significant difference.

I find it alarming, therefore, to
reflect on recent events and find that
several of these senior level people
have changed jobs in the very recent
past. More important is that several
others are contemplating doing the
same and I'll be blunt here: changing
jobs is a euphemism for looking for
another job either voluntarily or invol-
untarily.

In the last two years, those people
that I have put in this category of the
top 100 personnel who have changed
jobs have done so rather quickly and
have, for the most part, stayed in the
industry and continued to be a credit
to their company as well as to the
industry at large. That ocutcome is less
certain as we talk today.

I see the possibility that several
people who I think are unparalleled in
their selflessness, in imparting their
knowledge and wisdom to our industry,
are at significant risk.

With the aforementioned issues of
high definition television and what
that means to our requirements for
bandwidth and system performance,
with fiber optics and what that means
to our general architectural design
situations as well what other services
can be implemented from a change in
the basic structure of our systems, fiber
optics and other problems still have to
be overcome before cable can take
advantage of major new technologies.
All of these issues come at a time when
the senior statesmen of the engineering
community seem to be both hard to
hold and hard to attract.

Short-sighted thinking at this time
can lead to a scramble in the not too
distant future to try to find or develop
people with the appropriate talent to
help us meet these challenges in the
future. A careful analysis of the impor-
tance of this group to our future health
is called for by all in a position to make
a difference. This is too good a business
to give away.
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110%

That’s the kind of effort we put out.
Because that’s what it takes to become the
leading CATYV standby power system manufac-
turer in North America. That’s what it takes to
design the technology that sets the standards in
the industry. And that’s what it takes to beat
the competition.

Efficiency. Alpha has developed
standby power supply transformers
rated at 94% efficiency — the
highest in the industry. And this
without sacrificing quality, thanks
to superior engineering.

Cost of Ownership. Alpha
systems cost less because our effi-
ciency, reliability and performance
monitoring result in lower mainte-
nance and operating costs.

Modularity. Alpha pioneered functional
modularity. Just add simple plug-in components

alp

and your standby power system is updated with
the latest innovations from Alpha’s R&D labs.
Uninterrupted Power. Alpha’s transfer time
is so immediate that we offer standby power
with the advantages of uninterruptible power.
Uninterrupted power means uninterrupted ser-
vice to your subscribers.
Innovation. We’re never con-
tent. We’re always looking for
ways to improve. That’s why the
industry looks to Alpha for in-
novations in standby power. Single
ferro-resonant design. Temperature
compensation. ‘‘Smart’’ battery
charging. Performance monitoring.
Status monitoring. Major innova-
tions resulting in real bene-
fits — and all introduced by Alpha
Technologies.

And have we finished yet? Don’t bet on it.
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from the headend

A}
NTSC artifacts:
a thing of the past?

NTSC artifacts sound like some-
thing you might find at an archaeologi-
cal dig. In fact, that might not be too
far from the truth. With the way TV
technology is progressing, and given
that high definition television is on the
horizon, NTSC artifacts may very soon
be a thing of the past. Since HDTV is
becoming such an important industry
topic, and since the elimination of
NTSC artifacts seems to be one of the
goals of proposed HDTV or EDTV
(extended definition) systems, I thought
it would be worthwhile to review the
origin of a couple of the more noticeable
video artifacts: cross-color and cross-
luminance.

In 1953, the National Television
System Committee had as one of its
goals the production of a new color
television standard that would be com-
patible with the black-and-white TVs
that were already on the market. In
retrospect, the NTSC should be com-
mended for its efforts. The color system,
as it was defined by the NTSC, turned
out to be a remarkably rugged system.
Advances in both picture-tube technol-
ogy and semiconductor physics have
combined to produce remarkably good

By Chris Bowick, Engineering Dept.
Manager, Scientific-Atlanta

pictures in a short period of time.

In order to produce a color TV
standard which would be compatible
with the existing black-and-white TV
sets, the NTSC had to find a way to
insert the color information into the
luminance spectrum in such a manner
that black-and-white sets would ignore
the information while color sets would
process both the color and luminance
with a minimum amount of crosstalk
between the two. This was accom-
plished through a process known as
“frequency interleaving.”

The color subcarrier (3.579545 MHz)
was chosen as the 455th harmonic of
one-half of the line frequency (455 X
15,734.264/2). It was placed at this
specific point in the luminance spec-
trum in order to minimize the interac-
tion between the luminance and chro-
minance information while still main-
taining adequate room at the upper-
end of the baseband spectrum for the
double-sideband suppressed-carrier chro-
minance signal. This can be better
understood by analyzing the video
carrier’s spectrum as it is modulated
by a 15,734 Hz synchronizing signal
and its associated luminance spectrum.
Close examination will reveal that
there is a spectral null in luminance
information at every odd harmonic of
7867 Hz (15,734/2). It is in these
spectral “nulls” of luminance informa-
tion that the chrominance information
is “interleaved” by such a judicious
choice of subcarrier frequency.

Inevitably there is some amount of
crosstalk between the luminance and
chrominance information. It is this
crosstalk, otherwise known as cross-
chrominance and cross-luminance,
which has been widely called an NTSC
artifact.

Cross-chrominance or cross-color is
the contamination of chrominance in-
formation by high-frequency luminance
information. It can be observed in
pictures which have a lot of high-
frequency detail such as a tweed coat,
multiburst or a very detailed striped
shirt, and shows up as a very “busy”
rainbow type pattern that seems to be
flashing at a 15 Hz rate. The classical
example is the talk-show host with a
“loud” sports coat that seems to want
to jump off the screen.

If the picture contains a lot of

vertical detail (horizontal lines on the
screen), then it is made up of informa-
tion relatively low in frequency since
the same horizontal line can be re-
traced only once per frame. For that
reason, it would not have the opportu-
nity to mix with the chrominance
information at 3.58 MHz, and would
therefore not cause a cross-color prob-
lem. However, if the picture contains
high frequency horizontal detail (verti-
cal lines on the screen) with luminance
information that extends out to 3.58
MHz and beyond, then there is a
chance, in an NTSC receiver (unless it
has comb filters), that the luminance
information will fall within the chroma
bandpass filter to create the cross-color
effect.

Cross-luminance, which results in a
phenomenon known as “dot-crawl,” is
the contamination of the luminance
channel with chrominance informa-
tion. It shows up in the picture as
extremely small, high frequency (3.58
MHz) dots or cycles of alternating dark
and light luminance, which, because
of the interlace type of line-scan struc-
ture, appear to move. If you're familiar
with standard color bars, you may have
noticed the dot structure at the junction
between any two of the colors. Instead
of a neatly defined instantaneous tran-
sition between any two of the colors,
you will find the transition to be poorly
defined and “crawling” with dark and
lightly shaded dots of luminance. With
active video, the effect is more difficult
to see, and not quite as objectionable
as the cross-color artifact.

Many of today’s advances in TV
technology are aimed at the elimina-
tion of these NTSC artifacts. One- and
two-line comb filters, which are mak-
ing their way into many of the medium-
to high-priced TV sets, are specifically
aimed at reducing the crosstalk be-
tween chrominance and luminance.
Super-VHS VCRs, with their separate
chrominance and luminance outputs
(Y/C), never even combine the two
signals, thereby eliminating crosstalk.

What does the future hold for HDTV?
At this point, I would hate to speculate.
But one thing is almost certain: NTSC
artifacts are an endangered species.
Maybe, if I bury my TV set now, a
future archaeological expedition just
might ... ®
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ZAP YOUR

POWER COSTS WITH
OUR 90% EFFICIENT
POWER SUPPLY.
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It’s our new 8 PS HE—the most
efficient power supply in the industry.

If power costs are zapping your profits, fight
back with the 8 PS HE (High Efficiency) Power
Supply from Magnavox. It's designed to boost
your operating effi-
Example of Power Cost Savings ciency to an out-
(Savings per trunk amplifier, assuming Standlng 90°/° Whlle
current costs of $100 per year, per amplifier, savmg youa bundle
using 55% efficient linear power supply.) on power COStS. Use
our 8 PSHE in your

USE HAS
POTENTIAL
DISCONNEZT AND

VYl trunk amplifiers and
cut your power costs
by up to 34% over

standard series
regulated power
supplies.

: ! Another bright idea in broadband
8 PS 60 HE distribution technology from Magnavox.
SWITCHING

i by The 8 PS HE is just another example of how
2O wWEEE Bikaly Magnavox is striving to improve your bottom line.
Moagns o, We design and manufacture an entire line of
mﬁngm | quality distribution components for your broad-

] band CATV and LAN networks. Components you
have come to rely on for quality and bottom-line
performance. Find out how we can improve your
profits. Call your Magnavox representative for a
free power supply cost analysis.

| Magnawvox

THE SMART CHOICE FOR BROADBAND DISTRIBUTION /7,7
mTM /77 SYSTEMS CO.

A DIVISION OF NORTH AMERICAN PHILIPS CORPORATION
100 Fairgrounds Drive, Mantlius, New York 13104
: Cali 1-800-448-5171 (in New York 1-800-522-7464)

(315) 682-9105 Fax: (315) 682-9006
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Whoa!

In reference to your November 1987
“Spotlight” on Sally Kinsman, my eye
was drawn to the middle of the article
where she states that “a good designer
should be able to do two miles an hour.”
I have been designing for over six years
now and have known many designers
and have never heard of anyone ap-
proaching even half that speed on a
modern urban design job. In fact, the
only ones that come close to that rate
design by the “guesstimation method”
with no calculations and no drafting of
the design. At that rate, Sally could
replace three or four other designers.

Please do not misinterpret this; Sally
is definitely an excellent designer who
has been influential in the cable indus-
try. She has been helpful to me person-
ally in the past to solve some design
problems and she also keeps me on my
toes with regards to the quality of my
own designs. However, I must wonder
if there was a typo in the article or if
Sally’s design rate needs more defining
(i.e, density, frequency, calculations
only, etc.).

Thank you for covering the “giants”
of our small industry the way you do
and for a top notch magazine.

Donald C. Vought
Senior System Designer

More about
leakage

Thanks to Steve Raimondi of United
Artists Cablesystems for replying to
my letter in the January 1988 issue of
CED. I appreciate the concern he has
expressed over cable television radia-
tion.

My purpose in writing my letter was
to sensitize the CATV engineers to the
very real problems that confront so
many spectrum users operating sys-
tems on frequencies used for cable
distribution. I wanted to remind them
that while the television industry needs
millivolts of signal at the antenna, the
rest of us use microvolts, or even
fractions of a microvolt!

I appreciate that many of the radia-

tion problems occurring are beyond the
control of the cable company. I would
welcome standards on consumer elec-
tronic equipment to prevent it from
radiating. These same standards should
greatly help reduce the direct cabinet
ingress problems which still plague us,
even on sets connected to the cable. In
my experience, this problem has be-
come much worse over the past few
years, even with good brand-name
televisions.

Unfortunately, such standards are
not going to control interconnecting
coaxial cables which may carry aug-
mented channel signals and radiate.
They will not control how the consumer
connects his equipment. They will not
prevent the consumer from doing his
own inside wiring and causing addi-
tional radiation.

Given that so many problems are
beyond the control of the cable com-
pany, Mr. Raimondi has helped rein-
force my point that some other distri-
bution technology must be used. It
seems to me that, as he suggested, light
must be brought inside the customer’s
home and terminated in a converter
which will produce an RF output on
an ordinary broadcast channel—not
an augmented channel.

Unfortunately, until this day ar-
rives, we have to make the best of
present coaxial systems. In my view,
the cable companies can do a lot to
protect the “sacred trust” they have
to prevent interference to licensed
spectrum users by ensuring that all
their craftspeople are well trained on
both how a cable system works and the
steps to be followed to prevent exces-
sive radiation. I need look no further
than my own home to illustrate my
point.

A few years ago, my cable drop had
to be spliced. The craftsman installed
the connector incorrectly so that there
was no contact made to the shield. I
noticed terrible reception on the “im-
paired” channels (those cable channels
which are also used for local TV
broadcasting) and radiation in the FM
broadcast band. I quickly discovered
the bad connector and made a tempo-
rary connection to the shield with a
piece of wire and a clip.

I called the local cable company and
they promptly dispatched a technician.

I explained the problem and showed
him my temporary fix. Well, he looked
at me as if I was really giving him a
line! Contact to the shield? What for?
He thought I had caused the problem
by the small nick I made in the outer
jacket of the coax to connect my clip to
the shield!

It was bad enough that some kind of
shield continuity check (such as a loop
check) wasn’t routinely done. But it
was intolerable to have anyone work-
ing on the system who didn’t even
understand the importance of shield
continuity.

Finally, I would like to illustrate
how bad the radiation is from many
cable systems. My home is located in a
newer area served by underground
plant. However, the area is surrounded
by older homes served by aerial cable.
I have no reason to doubt that the
system meets current radiation specifi-
cations. In my area, the 145.250 MHz
signal is barely detectable on a hand-
held unit using a small flexible an-
tenna. The signal on my mobile is a
little stronger in my area, and it gets
much stronger when I drive in the older
area served by aerial plant.

However, I also have a good antenna
system (2-19 element Cushcraft Boom-
ers, horizontally polarized) at my home
for my weak-signal activities. While it
is true that this antenna system has
much higher gain than a typical com-
mercial land mobile system, the anten-
nas are obviously not omni-directional.
While signals in the main lobe are
certainly enhanced, the rest of the
signals are attenuated.

When I connected a spectrum ana-
lyzer to my antenna, I noted that the
145.250 MHz cable signal was typically
—90 dBm (7uV), and it never dipped
below —100 dBm as I rotated the
antenna through 360 degrees. A typical
weak-signal amateur can copy a Morse
Code signal at around —145 dBm, so
the cable signal is more than 50 dB
above my threshold. A typical commer-
cial FM base station routinely uses
signals as low as —113 dBm, or more
than 20 dB weaker than the radiated
signal from the cable system!

Raymond W. Perrin
Director—Ontario VE3FN
Canadian Radio Relay League Inc.
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Bert Berelli

Albert Harper

Al Tomkins
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Now any Albert
can he an Einstein.

The new SAM 1000 signal level
meter from Wavetek makes every
service tech a genius.

That's because it’s so advanced,
you can'’t make a mistake.

Easy as pi.

From the moment you take it
out of the box, the SAM 1000 is easy
to use. Thanks to its direct entry
keypad.

Up and down tuning with
arrow keys makes channel step-
ping quick and simple.

And instead of a slide switch
attenuator, the new SAM 1000 has a
60 dB electronic rotary attenuator
with matching meter scales.
There’s nothing to calculate.

Precise.

There’s no question you're
tuned to the right channel, either.
With digital tuning, you just punch
in the channel or frequency you
want. It’s verified above on an LCD.

The SAM 1000 is as accurate as
meters twice the price, too. At +.75
dB level accuracy and + 20 kHz
frequencyaccuracy.

Hard headed.

The new SAM 1000 comes ina
high-impact ABS case.

It’s reliable, too. With an elec-
tronically controlled attenuator, a
sealed rubber keypad, and com-
pletely tested for temperature and
humidity extremes.

Reader Service Number 7

Under $1000.

The new SAM 1000 has a range
of 50 to 550 MHz, with an optional
5 to 50 MHz plug-in subband. And
a standard list price of only $995.

It’s the best service tech meter
ever. Because it makes you look
like the best service tech ever.

And you don't have to be Ein-
stein to appreciate that.

For more information and the
name of the nearest representative,
call Wavetek at 1-800-622-5515. In
Indiana call 317-788-5965.

WAVETEK:

Sharon Albert



Imbirdance measurement
for CATV antennas

put his TV antennas up on a high

hill and ran his cables down into
town to make history’s first CATV
system, birds have perched on TV
antennas. In early days their presence
was hardly noticed, unless a large
number of them overloaded a tower and
caused it to collapse. In recent years,
however, increasing emphasis on pic-
ture quality and efforts at reception
over longer distances has brought in-
creasing emphasis or lesser known
aspects of TV reception. Many engi-
neers and technicians have wondered
about the bird phenomenon. One man
did something about it.

Ward Watt is a man with many
years’ experience in electronic and
radio engineering. He holds an MSEE
degree from Vassar and has been
professor of electronic engineering at
Union Theological Seminary. Long a
ham operator and hi-fi addict, he
worked at commercial broadcast sta-
tions for some years and still has his
FCC Radiotelephone First Class Li-
cense.

E ver since the first cable TV pioneer

Watt's theory

Having long wondered what effects
birds perched on antennas had on RF
signals, three years ago Watt began to
investigate the situation. He outlined
his theory for me when I talked with
him recently. The problem, he ex-
plained, is much the same whether a
bird is perched on a transmitting or
receiving antenna. The only real differ-
ence is that on a transmitting antenna,
the RF power level may be high enough
to injure the bird. But the presence of
the bird disrupts the transmitted or
received wave.

In the immediate vicinity of an
antenna there exist two fields, each
having two components. They are:

1. The radiation field: (a) its electro-
static component, and (b) its electromag-
netic component.

2. The induction field: (a) its electro-
static component, and (b) its electromag-
netic component.

The development of the
concept of imbirdance
and the device for its

measurement will
contribute significantly
to the advance of the
cable TV industry.

Thomas R. Haskett, formerly with Radio-
Electronics, New York City

This article first appeared in the
Broadcast Journal magazine.

RF communication is nearly always
conducted by means of the radiation
field, for the induction field diminishes
rapidly with distance from the trans-
mitting antenna. Thus, most receivers
make use of the radiation field to pick
up the signal from the transmitting
station. Furthermore, nearly all receiv-
ing antennas are designed to respond
primarily to the electrostatic compo-
nent, rather than to the electromag-
netic.

This means that most RF communi-
cation—whether TV, two-way radio,
or amateur CW—is conducted by means
of the electrostatic component of the
radiation field emanating from the
transmitting antenna. A sufficiently
large object placed between the trans-
mitter and the receiver impairs com-
munication. On occasion, so do birds.

From this first theory, Watt began
developing ideas. The proper function
of an antenna is impaired by the
presence of a bird (or birds). He called
this parameter imbirdance (represented
by the symbol Ib). He found that this
quantity depends on a number of
factors: A bird near an antenna has
more effect on the signal than one some
distance away. Larger birds cause more
interference than smaller birds. Fi-
nally, the wavelength of the RF signal
and the directional pattern of the
antenna affects the degree of im-
birdance.

Formula for imbirdance

It soon became obvious to Watt that
Ib is directly proportional to the square
of the distance between the bird and
the antenna. The size of the bird is
much more complex, and Watt found
that Ib was directly proportional to the
cube root of the volume of the bird.
Wavelength was an inverse factor,
since a bird of a given size would cause

greater imbirdance as the wavelength
decreased. It turned out that interfer-
ence increases with frequency, the bird
size remaining constant. What hap-
pens is simply that the capture area of
the antenna decreases as frequency
increases.

One factor remained which deter-
mined imbirdance. By a thorough se-
ries of experiments, Watt determined
the effect of varying the orientation of
a bird with respect to the directional
pattern of the antenna. He used the
symbol A to represent this factor.
Figure 1 shows various values of A for
a simple dipole antenna.

Computations and field tests have
been made by Watt and his co-workers
which recorded bird-orientation effects
on several types of antennas in common
use today. (This information is avail-
able from Watt, as will be mentioned
later.) It is therefore unnecessary to
refer to the physical construction of
many types of antennae to compute
imbirdance. The value of A includes
antenna length in A, number of ele-
ments, spacing and capture area.

At this point, Watt was ready to
write a formula to describe the phe-
nomenon he had so painstakingly re-
searched. As the unit of imbirdance,
he chose the term avis (Latin for bird;
abbreviated Av): His formula:

Classics

Of all the phenomena affecting over-
the-air reception of television signals
for distribution in cable, it is possible
that the impairment effect of birds is
one of the least well understood.

Many cable engineers may have
missed this thoroughly researched arti-
cle on the subject when it was first

published. The author, Thomas Has-

kett, provides an excellent theoretical
basis for his treatment of the calibra-
tion and use of equipment for the
measurement of imbirdance. Those fa-
miliar with a remotely related instru-
ment called the “Bird Wattmeter” will
read this article with special interest.

I'm indebted to Joe Van Loan for
finding this article.

Graham Stubbs
Consulting Engineer
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GLB-1320-12B

Carson
Grade Level Boxes...

GLB-910B
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/l 1 Iy M | .( \ o
\'u’\‘(;\-‘ ,’jﬂ' -

GLB-1324-15B

A great cover up for
underground CATV msiallahons.

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:

o GLB-608 — For housing single RG
drop underground cable.

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

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

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

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

e GLB-1730 — This box comes in
either 127, 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

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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CLASSICS

conducte

Watt's experiments were

chiefly

common starling, sfurnus
vulgaris.

with the

0d23/V
h = — ¥Y*
A

Where Ib = imbirdance in avis,

A = orientation factor of bird with
respect to directional pattern of an-
tenna,

d = distance in inches between
center of bird and

V = volume in cubic inches of bird,
and A = wavelength in inches of center
frequency of transmitted or received
signal.

Watt’s experiments were conducted
chiefly with the common starling, stur-
nus vulgaris, that species being most
prevalent near his laboratory. He did,
however, record data concerning sev-
eral other species.

Using the formula

One series of experiments which
Watt conducted shows how bird inter-

ference increases with frequency. He
placed an adult male starling (volume,
18.2 cu. in.) on four antennas, one after
another. Since the bird perched on the
antenna (each was horizontally polar-
ized) the center of its mass was 3.0
inches from the center of the antenna.
The bird was placed in the major lobe
of each antenna, which was a standard
bir-directional dipole. Thus A was equal
to 6.0, d was equal to 3.0, and V was
equal to 18.2. The only factor which
was varied was wavelength. The re-
sults follow:

UHF TV antenna, f;=700 MHz

Ib — 6x9x18.2 _ 54x2.63 _ 142 |
16.8 16.8 16.8
= 8.46 Av

Low-band VHF TV antenna, f; =57 MHz

Ib = _142 - 0685 or 685 mAv
207
Amateur 75-meter antenna, fy= 3.8 MHz
Ib = 142 _(,0461 or 46.1 mAv
3,080

Broadcast-band antenna, fy=1,000 kHz

Ib = 142
11,800

= 0.0120 or 12.0 mAv

To determine the effect of a bird in
the lobe or in the null of an antenna
pattern, Watt next varied the bird’s
position with respect to the antenna.
In the following example, worked on
the dipole of Figure 1, volume (18.2),
distance (3.0) and wavelength (16.8 or
700 MHz) remain constant. Only A, or
the orientation of the bird, changes:

0°,4 = 0.80,Ib = 1.13 Av
40°, A = 3.92,Ib = 5.53 Av
90°, A = 6.00,Ib = 8.46 Av

COMMAND
PERFORMANCE.

INFORMATION DISPLAY SYSTEM

in power, performance and price.

super options like...

* Off-line editing

* Remote modems

* Color digitizing

* Genlock

* Graphics
With Elite 1000, your wish
is our command!
NTSC and PAL versions
available

Compu-Cable
Systems,inc.

#6 - 301 45th Street West
Saskatoon, Saskatchewan
Canada S7L 529
Ph. (306) 934-6804
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Our top performer will out-distance the competition

Experience more than 30 standard features plus
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At This!

The New PVM-1000

A portable, relative peak audio
meter for under $300.00!

Accurately measures the true peak level
of baseband audio in your CATV system.

Portable, af fordable, and easy to use!
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CLASSICS

When Watt began placin

two,

three and even more birds on
an antenna he discovered that
flocks of birds can flock up the

From these and other experiments,
Watt determined that when the volume
of a bird was large, near and in a
directional lobe with respect to the
capture area of the antenna, signal
transmission or reception was impaired.
Generally speaking, imbirdance of the
order of 0.5 avis and up causes serious
disturbance to reception and/or trans-
mission. Below 0.5 avis (500 mAv)
signal impairment is slight. Below 100
mAv the bird is electrically invisible.

Measuring imbirdance directly

When Watt began placing two, three
and even more birds on an antenna to
measure their effect, he discovered that
flocks of birds can flock up the calcula-
tions. You have to haul out integral
calculus, and keeping the birds in
position long enough to compute im-
birdance was a task. It became obvious
that the tedious process of observing
the birds perched on an antenna,
determining their species, sex, age and
health, then consulting tables giving
mean volume, and finally computing
imbirdance according to Watt’s for-
mula, was a waste of valuable time by
many radio engineers and technicians.
What was needed was an instrument
which would determine imbirdance

calculations.
Q105
= w200
¢=0.80 = 1
80 5 18303
s 1 ¢ =3.20540
$=3.9
0 ] - 202
: ® .
: 60
&=5.2
: 0%
3.0 3="5.6
2.0} 8
1. 3¢=_
FHHALF-WAVE : 5 g
2322 |IPOLE = SSEESS: SSSSPNAA
Figure 1.

electronically, and which would be read
directly in avis.

Watt knew that a bird had to be
relativelyclosetotheantenna—in terms
of wavelength—to cause serious impair-
ment to reception. He observed that if a
bird was close enough to disrupt com-
munication, it was within the induction
field. That was the basis for the inven-
tion of the Watt Birdmeter.

As originally conceived, the birdme-
ter consisted of a simple low-powered
transmitter which emitted a continuous-
wave signal that matched the f; of the
antenna under test. A separate re-
ceiver fed from an induction loop
intercepted the returning induction
field. After much effort, Watt cali-
brated his prototype birdmeter for
various species and wavelengths. But
something was lacking. How could you
measure imbirdance during the trans-
mission or reception of a program
without interfering with that program?

His next step was to employ a keyed
or pulsed transmitter. Since he couldn’t
transmit a CW signal of carrier fre-
quency through a TV transmitting
antenna during normal program time,
he keyed his instrument on during
vertical sync interval, when it would
be unnoticed by home viewers. This
seemed to work satisfactorily, and he

developed a similar technique for FM.
The birdmeter generator was multi-
plexed into the main FM transmitter.

Future of imbirdance

Today Ward Watt is president of the
Watt Electronic Corp., located in Sa-
vant, Ohio, a pleasantly bird-infested
suburb of Cleveland. His original work
relating birds to TV interference (which
cable TV technicians call TVI) has
given way to efforts to prevent such
interference. It would be simple to
electrify the antennas and shock them
off, but Watt is a lover of nature and
dislikes harming our feathered friends.
He is currently working on ways of
gently nudging them off antennas.

I recently stopped out at a cable TV
headend to watch Watt at work.

“Strange as it may seem,” he said,
“there are some combinations of an-
tennas, frequencies and even programs,
that attract birds. For instance, this
cable system uses log-periodic cantile-
vered quad arrays for the high band
channels. Right now, as you can see,
we're watching Lawrence Welk on
ABC, and I'm reading 2.5 Avis. Maybe
they don'’t like good music.”

As I left, Watt told me of his newest
invention, the Disimbirder—a device
which would remove birds from an
antenna gently. “It uses,” he said, “a
soft unclamp, to induce them to remove
their claws from the antenna ele-
ments.” ®

Do you have an
idea for a future
classics article?

If you have access 1o
“classic” technical
papers that are
germain to CAIV
operations today, pass
it along. We just might
use it.

Call Roger Brown at (303) 860-0111
for more information.
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AM transmission on fiber

iber optic links that transmit distri-

bution quality AM signals will

radically change the way CATV
systems are designed. The CATV in-
dustry will be able to incorporate fiber
optic technology in affordable systems
that penetrate deep into the subscriber
network. These links will cost less and
be more reliable than equivalent coax-
ial distribution systems. Subscribers
will receive better quality signals and
suffer fewer interruptions because of
the fiber optic links.

Principles of transmission

Figure 1 shows a schematic of an
AM fiber optic link. For communi-
cations specialists, the easiest way to
understand the link is to think of the
laser as an AM modulator and the
photodetector as an AM detector. The
input RF current modulates the light
output of a semiconductor laser diode
operating in the invisible 1300 nm
range. Optical fiber captures the emit-
ted light and transmits it to the
photodiode with negligible attenuation
and distortion. The photodiode faith-
fully reconverts the light back to
current, recreating the original signal.

Semiconductor lasers are specially
constructed PN diodes that emit coher-
ent light when the diodes are forward
biased above a threshold current. Above
threshold, the diodes convert current
to light with remarkable linearity. If
the lasers are made -carefully, the
intensity of the emitted optical beam
will be linearly proportional to the
instantaneous diode current with band-
widths well into the microwave fre-
quency range.

In signal processing terms, the input
of the laser is an RF signal, more
specifically the RF current. The output
is an amplitude modulated optical
signal. The ratio between optical power
and input current is known as the
modulation gain, which is the slope of
the laser’s LI (light vs. current) curve.
This has dimensions of mW/mA. Figure
2 shows this curve and an example of
how the RF current modulates the
optical output.

A practical laser module consists of
a laser chip in a suitable package with

Myth or reality?

optical fiber directly coupled to the
output of the laser. Lasers exhibit
considerable dependence on the ambi-
ent temperature, so most module de-
signs incorporate a thermoelectric cooler
into the package for temperature con-
trol of the chip. Usually an internal
photodiode is also included to provide
ALC of the laser output. The photocur-
rent is compared to a reference to set
the laser current and control the DC
operating point. A complete optical
transmitter consists of the laser mod-
ule and the additional electronics re-
quired to operate the optical ALC
circuit and the temperature control
circuit. There may be signal condition-
ing circuits as well, such as an ampli-
fier or a filter.

A photograph of a practical laser
package and the internal schematic are
shown in Figures 3 and 4. The coaxial

performance from these lasers.

Fortunately, these problems can be
solved. High performance connectors
are available that have negligible re-
flections. By using these connectors
and using good design techniques in
the laser module itself, it is possible to
keep discrete reflections to the laser
low enough to obtain very low noise
performance, low enough to operate in
CATV links.

Fabry-Perot and DFB

Two principle types of laser designs
are found in use today. They are
designated Fabry-Perot (FP) and Dis-
tributed Feedback (DFB). They differ
primarily in the optical spectrum of the
light they emit. In general, the laser
operating wavelength is determined
by two factors: the band gap of the
semiconductor used in the active re-
gion, and the optical characteristics of
the laser cavity. At 1300 nm, standard

By Dr. Larry Stark,
Ortel Corp.
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input connector is particularly useful
in high frequency analog systems. Also
very important is an internal matching
resistor to build the laser dynamic
resistance up to 50 or 75 chms, depend-
ing on the application.

Optical reflections

One cannot mention semiconductor
lasers used in fiber optic networks
without mentioning their susceptibil-
ity to reflected optical signals. Reflec-
tions from system components, particu-
larly connectors, will produce frequency
hopping, increased noise, distortion
and nonlinear tuning effects. Thus, it
is essential to provide well designed
optical networks to realize the best

cavity designs (FP) resonate at several
closely spaced wavelengths within the
operating range of the semiconductor
material. Thus, the laser operates at
more than one frequency. Typical la-
sers actually have four or five operat-
ing frequencies, or modes.

DFB lasers are built with an inter-
nal grating in the optical cavity that
limits the operating wavelength to a
single value. The grating acts as a
miniature bandpass filter that restricts
the laser oscillation to one wavelength.
The significance of DFB lasers’ single
operating wavelength is that dispersion
is reduced to an absolute minimum.
Dispersion is caused by slight differ-
ences in the propagation velocities of
light as a function of wavelength. Over
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For a limited time, you can get some
reel savings on Cablecon Drop-in-Duct
(DID). For orders shipped by no later than
June 30, 1988, Integral is offering 10mm
and 13mm Drop-in-Duct at substantially
reduced prices and free freight on mini-
mum orders of 50,000 ft.

This special offer is our way of
introducing you to Cablecon DID. We're
convinced that once you try it, you'll be
sold. You can specify your choice of either
Times Cable or Comm Scope flooded drop
for this offer. The 10mm duct comes with
either RG-59 (67% braid) or RG-6 (60%
braid). The 13mm duct has either RG-59Q
(quad shield) or RG-6Q (quad shield)
installed, but is also available with RG-59
or RG-6, if desired.

DID provides the most effective
protection available for your

Now from Integral...

LUBADUK

A slick solution
for cable pulling!

Reel savings
for Cablecon
Drop-in-Duct!

I0mm duct
N with KG-59Q with RG-54

drop

can save you a lot of headaches...and
dollars. Why not take advantage of this
introductory offer and free freight now?
Contact Integral or Channell today—toll
free—and ask to hear more about the
direct hits that Cablecon Drop-in-Duct
took in recent field tests.

service wire drops. Most unprotected drops
are installed only 4" to 6” below the sod and
are easily damaged—especially if your
subscribers decide to become weekend
gardeners. Field tests have shown that
DID can take direct hits from shovels and
other sharp-edged garden tools and, in
most instances, is not affected.
If DID should happen to be
cut severely, it’s easy to repair
and re-pull the drop.

DID is easy to handle,
easy to install, and

Conditions:

Minimum order for pre-paid freight is 50,000 ft.

Reel sizes available: 1,000 ft. and 2.000 ft.

Maximum Reel Dimensions: 35" flange, 18” traverse, 16" drum diameter.
100,000 ft. maximum volume purchase allowed per system location.

All orders must be shipped by no later than June 30, 1988, or are invalid.

JINS Integral
ﬁ}—“; C?)relg)?ation

1424 Barry Avenue, P.O. Box 11269
Dallas, TX 75223
(214) 826-0590 ® (800) 527-2168 except TX
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FIBER OPTICS

Considerable siu is underway

to determine if DFBs offer any
significant operating

advaniage for CATV networks.

FIGURE 2 Fabry-Perot lasers are not without
some advantages of their own. Their

LASER CHARACTERISTICS operating characteristics make them
. very easy to use compared to DFB
- lasers. In particular, they appear to be
L —SLOPE = :ﬂo\?yr:‘_: ;HON GAINT | more resistant to the effects of reflec-
tions from the fiber. Considerable study
= is underway to determine if DFBs offer
el L —_\_ _ MODULATED any significant operating advantage
0 . LIGHT OUTPUT | | for CATV networks. Recent practical
- demonstrations of operating links trans-
mitting in excess of 40 channels of
subsacriber signals have used FP la-
sers. Results in the R&D lab indicate
INPUT CURRENT that even better performance is possi-
ble with FP lasers.

LIGHT
INTENSITY

Iw

| The photodiode

J ! Considerable attention has been paid
to the laser portion of fiber optic links,
very long optical links operating at | ent times, thus causing distortion of | with little attention paid to the photo-
high frequencies, different wavelength | the received signal. DFBs minimize | diode. It may seem that the laser is the
components of an optical signal will | this problem since only one wavelength | key to these networks, but the photodi-

arrive at the detector at slightly differ- | is transmitted. ode cannot be taken for granted.
R.T.G.* VERSALIFTS - Ready for You - Right Now!
ol oW y g 0
When you need a lift in a hurry, call prices are right, too. Truck or van
your Versalift Distributor. He has mounted, telescopic or *‘elbow”
fast access to our R.T.G.* pool of models, with working heights up to
complete, mounted Versalifts. No 55 feet, all ready to go to work —

For the name of your

Now! Versalift Distributor,

waiting because of long delivery on

vehicles, manufacturing delays, or call:

freight problems. Best of all, they’re 0} )

Versalifts, with job-proven

reliability and industry-wide Py e

acceptance. And, since we’re £.0. Box 20368

mounting them in quantity, the *Ready To Go Waco, TX 76702-0368
Mounted on current e (817) 776-0800

model chassis.
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Aftordable Masterpiece

No specifications equal those of the Signal Call Signal Vision for price and information
Vision Directional Tap. It is, mechanically and electron- about our new Directional Tap or for a catalog of our entire

ically speaking, a work of art.

High art commands a high price, right? Wrong.
The price for this tap is a value any critic would admire.

product line.

SichAL Vision, me.

H—E—1

So you don't have to be an art expert to make ‘We Make The Connection
your own appraisal. The Signal Vision Directional Tap Three Wrigley ® Irvine, CA 92718

is nothing less than a masterpiece.

714 / 586-3196
Reader Service Number 14

2-WAY & 4-WAY OUT-PUT MULTI-TAPS

Features:

True performance to 550 MHz and beyond ® Machined brass
F ports ® Corrosion resistant 360 aluminum alloy housing and
protective epoxy coating ® Aluminum gasket for maximum RF1
integrity ® Stainlesssteelspring loaded clutch ® Tapered entry for
center conductor ® Neoprene weather-proof gasket. ® Aerial or
pedestal mounting without changing center seizure screws.
® Center pin stop in seizure block. ® Plastic PC board housing
cover ® Excellent insertion loss to 550 MHz.

MODELS: SVI-20  SVI40

Specifications:
Bandwidth: 5-550 MHz Tap loss: 1 db ofassigned value
Tap-to-Tap isolation: 30db Impedance: 75 OHMS
Return loss: 20 db minimum al} ports RFIL: -100db
18db 5 MHz tap port Input/OQutputports:  5/8female

Power passing: 6AmpAC/DC Subscriber ports: F-Type female (brass)




FIBER OPTICS

Fundamentally, a photodiode
converts photfons (light) into
electrons (currenf) with
excellent linearity and virtually
no excess hoise.

FIGURE 3 Fundamentally, a photodiode con-
verts photons (light) into electrons
(current) with excellent linearity and
PHOTODIODE CHARACTERISTICS virtually no excess noise. Figure 3
shows the process by which analog
- signals are generated from an input
/[ —SLOPE = RESPONSIVITY | | o800 Ol

(mA/mW) There are three types generally in
use: the PIN, the PINFET and the

. S Ly APD. Of the three, APDs are the
OUTPUT ST WY S W noisiest and PINs are the quietest. On
CURRENT H the other hand, APDs provide the most
I
|
|
'

—————— signal gain while PINs need special
amplifiers to achieve the best signal
gain.
The key to achieving 40-channel
transmission performance over long
LIGHT links (more than 10 km) is minimizing
INTENSITY the receiver noise and maximizing the
| signal gain. This can be done by
utilizing the property that photodiodes
behave like a current source. The
| actual output RF signal power is given
by I+2RL, so higher output power can
be obtained by increasing the load

PO\NER KING

Proven Dependability!
AC Regulated Power Supplies

- MODEL PS-60 60 VOLT REGULATED
. AC POWER SUPPLY

¢ STANDARD FEATURES:

& [1]— Time—Delay Relay.

- [2] - Timer.

¢ [3]— Low Noise, Ferro Resonant Transformer,

[4]— Primary Input Circuit Protection.

[5] — Dutput Circuit Protection.

[6] - Modular Connections.

Other Available Power Supply Models are:
PS-60/30 (Selective Choice) Power Supply.
PS-30 Power Supply.
PS-60/30PED Pedestal Mounted (Selective Choice)
Power Supply, show at right.

YOU CAN’'T AFFORD LESS!

RMS ELECTRONICS, INC. 50 Antin Place, Bronx, N.Y., 10462
Call Collect: (212) 892-1000 (New York State Only)
Toll Free: (800) 223-8312 (Continental U.S.A., Puerto Rico, U.S. Virgin Islands)

Reader Service Number 15 COPYRIGHT 1986 RMS ELECTRONICS, INC.
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CROWAVE CAN'T

OUCH_US

]1S0O-

When it comes to economics,
signal quality, expandability and
nor-obsolescence, fiber optics
systems tower over AML.

Fiber optics virtually eliminates
the problems inherent with microwave-based
systems: signal degradation due to heavy rain-
fall. line-of-sight difficulties and unsightly
microwave towers, to name a few.

With the introduction of our new
TransHub product, Catel is making fiber
optics work for the cable television
incustry. The TransHub converts the FM
signals used to transmit video and audio
over fiber optics to the AM signals
needed for cable television distribution
systems. ~his makes it economically feasible
to implement fiber optics “deeper” into the
cable systems.

S

The TransHub is the latest development
of a company that has been providing '
unique sc'utions to the cable television
industry for more than 20 years. And it is
the first step in our mission to provide
cemplete fiber-to-home cable systems.

Don't delay—the future belongs to those
with fiber optics. Give Catel a call today at
(415) 6529-8988 e 1-800-225-4046 (Outside CA).

Reader Service Number 16
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FIBER OPTICS

An often neglected aspect of

care

of the optical fiber at the
photodiode.

the photodiode design is the
iven to the termination

resistance. To achieve this perform-
ance, devices called “transimpedance
amplifiers” are used. These amplifiers
use feedback to raise the input imped-
ance to a high value. This results in the
maximum signal power for a given
amount of receiver noise.

An often neglected aspect of the
photodiode design is the care given to
the termination of the optical fiber at
the photodiode. Improperly terminated
fibers will reflect a considerable amount
of power back into the system. Reflec-
tions from a cleaved fiber are only 14
dB down from the incident signal. Such
a high reflection could ruin an other-
wise carefully designed fiber optic
network with respect to the control of
reflections.

Ortel has recently developed a pro-
prietary process for controlling the
reflections from the photodiode. Reflec-
tions are specified at 1-45 dBe, and are
typically unmeasureable. This is an
important aspect of overall the CATV

I

fiber optic system design.

Optical fiber

Modern optical fiber for 1300 nm
systems is now available from several
vendors at reasonable prices. The re-

markable properties of optical fiber are
well known. Most remarkable is the
nearly negligible attenuation of the
optical signal. Coaxial cable losses are
measured in dB/meter, while optical
fiber is measured in fractions of a
dB/km, presenting the prospect of re-
peaterless links stretching for many
tens of kilometers. Another important
property of fiber is its bandwidth.
Signals transmitted over fiber optic
cables do not need equalization, as is
often the case with coaxial systems. In
fact, the bandwidth of singlemode fiber
extends to many tens of GHz.

At 1300 nm, fiber is readily avail-
able with losses 10.4 dB/km. Even at
these low losses, the practical limit for
transmission distances in AM systems
is 15 to 20 km. For even longer
distances, fiber optic system designers
are looking toward 1550 nm systems,
where fiber loss is 10.2 dB/km. Today,
systems operating at 1550 nm are not

| widespread in telecommunications net-

BTSC STEREO GENERATOR

FULLY DBX®COMPANDED
INTERNAL 4.5 MHz MODULATOR
DEVIATION CALIBRATION TEST TONE
EXCEEDS ALL OST60/BS15 REQUIREMENTS
LOW PROFILE 19” RACK MOUNTING

FOR YOUR FREE COPY OF “ IMPLEMENTING STEREO TV ” CALL OR WRITETODAY!

TRIPLE CROWN 7.

4560 Fieldgate Drive, e
Mississauga, Ontario L4W 3W6

(416) 629-1111

800-387-3205 (U.S. Only)
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The best of
Both Worlds

A 2-piece or 3-piece con-
nector? You have your
reasons for choosing one
over the other. But you
always choose LRC.

Whether you prefer the
2-piece K-series, or the
3-piece W-series, you
know quality will be built
into every connector.

Convenient 2-inch pins.
Reliable auto-sieze mech-
anism. Guess-free positive
stops. And now, a keyless
3-piece.

LRC..the choice is yours.

LR C
A part of the growing Augat Communications Group

901 South Avenue
Post Office Box 111
Horseheads, NY 14845
(607)-739-3844
TELEX: 5101-011-251
FAX: 607-739-0106

Reader Service Number 18



FIBER OPTICS

the use of fiber optic
tfransmission just as the

These systems can benefit from

telecommunications world can.

works. The majority of advances in
reliability improvement and cost re-
duction have occurred at 1300 nm
wavelengths.

Performance advances

In the last several months, there has
been considerable publicity about ana-
log fiber optic systems for transmitting
VSB-AM signals in the CATV network.
Only a few years ago, such systems
were considered impossible. Where has
such improved performance come from?
What is so different about today’s
lasers and photodiodes compared to
those that were available before?

The difterence is that recent improve-
ments in laser and photodiode design
have come about because of the growth
of fiber optic links in microwave analog
links. These links present far more
stringent demands for performance than
the digital links that preceded them.

Growth of digital systems

Fiber optic systems, praticularly those
at 1300 nm, grew in response to
developments of digital transmission
systems used in telecommunications
networks. The low loss of optical fiber
made possible repeaterless transmis-
sion lengths of many dozens of kilome-

ters. Telephone companies could install
links between central offices with no
repeaters, thus enormously simplifying
their construction and maintenance
costs. As applications grew, perform-
ance advanced, creating new applica-
tions. Today, routine systems achieve
565 Mb/s transmission speeds, with
new products being announced at rates
exceeding 1,000 Mby/s.

Impressive as they are, these bit
rates can be achieved with components
whose bandwidths are relatively low
in the analog world. The growth of RF
and microwave technology has resulted
in an explosive growth of carrier trans-
mission systems operating in the mi-
crowave region. Today, the average
consumer can buy microwave receivers
operating at 4 GHz (C-band) in TVRO
satellite reception systems. The cost of
these systems is extremely low. In fact
the primary cost is for the mechanical
part of the system, the antenna. Im-
proved device design and mass produc-
tion has lowered the cost of the micro-
wave portion of the system to less than
$100. And in Europe, DBS systems
operating at 12 GHz (Ku-band) are a
growing consumer market. Radar sys-
tems routinely operate in X-band (10
GHz) and a host of other systems, both
commercial and military, use micro-
wave technology.

RF
IN

O

I
I
I
!
I
I
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I

FIGURE 5
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These systems can benefit from the
use of fiber optic transmission just as
the telecommunications world can. But
to meet these needs, much higher
performance lasers and photodiodes
were needed than were available for
existing digital systems. Besides the
higher frequencies needed for micro-
wave systems, laser noise and distor-
tion, relatively unimportant in digital
systems, were also important. This
required laser designers to measure
these quantities and learn how to
minimize them.

Analog requirements

Today, lasers are available that are
optimized for analog transmission pa-
rameters. Of particular importance are:
® input impedance
connector type (coaxial)
flat frequency response
low noise
low distortion.

By contrast, these parameters were
relatively unimportant in the digital
applications. In the digital applica-
tions,

® Input impedance was less important
than using a suitable laser driver that
would accept ECL level signals and
convert them to suitable current drive
pulses.

® To be compatible with other com-
ponents, lasers were packaged in multi-
pin DIP packages that could be sol-
dered onto circuit boards, next to other
digital components.

® Frequency response was not meas-
ured. More important was pulse rise
and fall time.

® Indigital systems, the required signal-
to-noise ratio is much less than in an
analog system. So, laser noise is much
less of an issue for analog system.

® Since the signal is digital, distortion
is much less important a parameter
than in an analog system.

The result of concentrated efforts to
improve performance in these areas
has been a new family of lasers and
photodiodes that offer substantially
better performance than many workers
felt was possible.

CATV requirements

CATYV system designers specify their
requirements in terms that are unfa-
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FIBER OPTICS

Intercept points can be directly

measure

and spectrum analyzer.

[ on a short fiber optic
link using a signal generator

miliar to fiber optic component design-
ers. Yet there are definite relationships
between the design parameters of la-
sers and photodiodes and the link
parameters that define the video trans-
mission performance. From the stand-
point of a broadband fiber optic trans-
mission link, it only takes four or five
parameters to completely describe the
requirements of the link. They are:
® number of channels
® transmission distance
® channel SNR
® third order distortion (CTB)
® and second harmonic distortion (CSO).
For a given transmission channel,
changing any of these parameters af-
fects the remaining ones. For example
reducing the number of channels low-
ers the total signal power in the link,
thus reducing the distortion levels.
Transmission over a shorter distance
reduces the path loss and raises the
power to the receiver, thus improving
SNR. Raising the power per carrier

improves SNR but degrades the distor-
tion performance. In practical terms,
achieving a given level of performance
defined by SNR and distortion levels
requires a trade-off between the num-
ber of channels and the transmission
distance.

The laser

The properties of the laser are best
described in terms of the average
output power (optical), the equivalent
input noise (EIN), and the intercept
points for two-tone second and third
order distortion products. These pa-
rameters, combined with the input
power channel, ultimately determine
the CNR per channel, the CTB and the
CSO levels.

The laser output power is deter-
mined by how far above threshold the
laser is biased, and the laser to fiber
coupling efficiency. Naturally, higher
coupling efficiency increases the out-

put power, but can actually work
against good performance by increas-
ing the laser susceptibility to reflec-
tions. There will be an optimum value
of coupling efficiency that results in the
highest link signal-to-noise ratio.

The laser noise originates from the
intensity fluctuations of the laser’s
optical output. The EIN is the amount
of noise at the input of the laser that
would exactly produce the actual out-
put noise. It is a useful parameter
because it is easy to measure and can
be easily used to predict link CNR
values.

Intercept points are specified in
terms of input power levels per chan-
nel. They can be directly measured on
a short fiber optic link using a signal
generator and spectrum analyzer.

A common misconception is that
these distortion products can be pre-
dicted from the measured light-vs.-
current curve of the laser. This curve
generally shows some curvature, but

with

Moore PVC Latch Duct

from sun rays.

-

Lower your
wiring costs

Moore Steel Riser Guard
Moore PVC Cove Molding
Moore PVC Riser Guard

When you specify Moore PVC products, you
get a tough and durable conduit which per-
forms under adverse installation and service
conditions because Moore uses only 100%
virgin PVC resin with no fillers. These products
contain U. V. stabilizing agents to resist aging

2=

For immediate price and product information, call toll free: 1-800-521-6731
Moore Diversified Products, Inc., 1441 Sunshine Lane, Lexington, KY 50505 -

Moore’s Steel Riser Guard combines the
strength of steel with the durability of metallic
coatings to provide you with long, reliable ser-
vice even in highly aggressive environments.
The baked-on enamel paint is guaranteed
against chalking, peeling, and fading.

You can choose from a wide range of sizes
and shapes, as well as a selection of colors for
both interior and exterior use. Fittings and
accessories are also available.

Most important of all, Moore offers these
quality products at very competitive prices.
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FIBER OPTICS

A more subtle source of

within the fiber itself.

reflections is backscattering
of the light from impurities

the curvature is normally due entirely
to self-heating. Current fluctuations
above a few kHz will not change the
average temperature of the laser, so the
AC loadline is not related to the
measured DC curve. In fact, the meas-
ured distortion products of advanced
laser designs are considerably better
than would be predicted from the DC
curves.

The receiver

The two most important parameters
forthereceiver are the photodiode respon-
sivity and the noise contributed by the
amplifier following the photodiode. Need-
less to say, the responsivity should be
as high as possible, and the amplifier
should contribute as little noise as
possible. Transimpedance amplifiers will
contribute relatively low levels of noise,
because the high input impedance mini-
mizes the equivalent noise current at
the input of the amplifier.

In addition to the amplifier, there is
an additional source of noise in the

receiver. The DC portion of the input |

>
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optical signal produces a DC photocur-
rent that has an accompanying shot
noise. Paradoxically, proper system de-
sign favors high received optical power
to minimize the effects of shot noise.
Although this actually increases the

absolute amount of the shot noise, the
signal power is increased even more,
thus improving the overall C/N ratio.

The optical fiber

The transmission medium itself is
the optical fiber and associated connec-
tors. The parameters of interest are the
overall loss and the level of reflections
caused by connectors and splices. To
achieve the highest level of perform-
ance from the link, system designers
should build fiber links with reflections
less than —45 dBc. Fusion splices have
unmeasureable reflections, so the net
result is a fiber network with the
desired quality. A more subtle source
of reflections is backscattering of the
light from impurities within the fiber
itself.

The complete link

Figure 5 shows the calculated input
noise of a complete link achievable

LA

o — o
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m Start with Quality . . .

* Made in the U.S.A.

* Proven in the field for durability
* Hand-crafted from precision parts
¢ Service-oriented manufacturer
Reader Service Number 22

but our tools are here to stay!

cable prep-
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N BEN HUGHES COMMUNICATION PRODUCTS CO
H 207 Middlesex Avenue

| I Chester, CT 06412-0373

(203) 526-4337 FAX: (203) 526-2291
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“The Wire Handling People”

P.O. Box 80709
St. Clair Shores, M| 48080-0709
1-800-289-3626 FAX (313) 777-7390
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IN STOCK AT

Full 5-550 MHz Bandwidth

Tongue in Groove
Housing with
Neoprene Weather
Gasket

Plated Solid Brass
“F" Ports

Stainless Steel
Mesh Gasket
For a Superior

Precision Radiation Seal

Die Cast
Aluminum
Housing
with Corrosion
Resistant
Coating

All Electronic
Components
Including
Power Passing
Protected by a
Plastic Cover
Stainless Steel
Hardware for
Longer Life

Aerial/Pedestal Mount

Royal”
2,4 and 8 way Multi-Taps
Call Now For Prices and
Immediate Shipment

cable equipment,inc.
969 Horsham Rd. ® Horsham, Pa. 19044
Call Toll-free 800-523-5947

in Pa. 800-492-2512

FAX: 215-675-7543
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FIBER OPTICS

Continued improvements in

laser design will result in lower
laser noise, with improvements

perhaps of a further 10 dB.

with available components today. It
shows the three different sources of
noise, which are laser noise, shot noise
and receiver amplifier noise. The hori-
zontal axis is given in optical loss and
transmission distance. The three noise

sources are added together to show the
total link noise. Since this plot shows
equivalent input noise, the laser noise
is independent of link length, as would
be expected.

Of the two receiver noise sources, the

Need Pay TV Traps
In The Morning?
Call MFC Now!

®We Cover Your Pay TV “Trap Emergencies”

®\We Make Your “Odd-Ball” Traps In A Hurry

®Positive & Negative Pay Traps, Pilot Carrier Traps,
FM & Special Frequency Suppression Traps

L

Our records show that most of our customers in “‘trap trouble” don’t need
huge quantities to get “out of the soup” - 100 or so will usually do. Our
Fastrap Service gives them small to medium quantities - Fast.

Our Special Fastrap Crew:

®Reserves a special inventory of standard traps for customers in real trouble.

®Provides Fast delivery of special frequency interference traps by retuning
the nearest, standard trap.

®Packages two-in-one traps and other combinations to simplify your handling
and installation.

Many other companies make Pay-TV traps, right? So, what's special about
MFC Fastraps?

Answer: Instant Availability Of Top Quality!

And you don't have to excite us with ‘Big Orders’’ to get it. So stop suffer-
ing, and call our Fastrap Service Now!

Send For Free Catalog CI87 e 4 T Fr C T,
C/87 contains over 500 special head end filters for :E:-’-_-_é

channel management and interference suppression in lilgii‘f;

CATYV and SMATYV systems and local area net- e -
works. Contents include suppressing off-air interfer- JD :

ence carriers (co-channel), channel deletion for &a s
reinsertion, pay TV security equipment, CARS band ST e TR
filters and modulator clean-up bandpass filters. Get it

today!
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amplifier noise increases the fastest
with optical loss. This is because the
RF attenuation of the link actually
increases 2 dB for every 1 dB increase
of optical loss. This strange behavior
is due to the property of the photodiode
which converts optical power into elec-
trical current. Since electrical power is
proportional to current squared, the
dB relationship between electrical power
and optical power goes as 2 to 1. The
shot noise only increases as 1 to 1 since
the receiver shot noise is directly
proportional to the received optical
power.

The link shown in Figure 5 could
transmit 20 channels of AM signals
with CNR = 50 dB and CTB = 60 dB
for distances of 10 km. Although this
performance could be very useful in
many transmission applications, one
asks what more can be achieved. At 10
km distance, the receiver contributes
as much noise as the laser. This
example assumes no noise improve-
ment due to transimpedance amplifi-
ers. Therefore, we would improve the
link by increasing the receiver sensi-
tivity. Reducing the receiver noise by
10 dB would improve the overall link
noise by nearly 3 dB, allowing 40
channel transmission with the same
overall performance.

Continued improvements in laser
design will result in lower laser noise,
with improvements perhaps of a fur-
ther 10 dB. This would result in
receivers that are shot noise limited,
placing a premium on increasing the
laser transmit power.

Nevertheless, with careful control of
all the elements of the complete sys-
tem, it today appears highly likely that
practical systems can be designed with
the following characteristics:

Number of channels 40
CNR 55 dB
CTB 65 dB
CSO 65 dB
Transmission distance 15 km
Performance margin (optical) 3dB

There is no single set of device
performance parameters that will yield
this performance. Failure to achieve
targets in one value can be compen-
sated by better than expected perform-
ance in another. ®
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A Full Service Communications Contractor
Specialists in: Installation, Construction, LAN

BUILDING COMMUNICATION SYSTEMS THROUGHOUT AMERICA

For more information about THE NACOM TEAM, please / Nacom /
contact Eli McKay or Jerry Evans for CATV installation and

construction contracts, or to join our team as an installer 1900 E. Dublin-Granville Rd.
or construction worker with an excellent future, contact Columbus, Ohio 43229
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Construction surge fueled
by rebuilds

epending upon which article you
Dread the cable television industry

will build, rebuild or upgrade
approximately 85,000 miles of plant
in 1988, (accordlng to CableVision
magazine’s annual construction sur-
vey). That represents a capital outlay
of at least $1.4 billion on plant con-
struction.

Perhaps the largest slice of that pie
is in rebuilds (according to Paul Kagan,
some 37,000 miles of plant will be
replaced in 1988) as operators plan to
wreck out old plant that has reached its
intended design life or are forced to
start all over again and add channels
or enhance picture quality in this
ever-increasingly competitive environ-
ment. All in all, this year could be the
best year for cable construction since
the heady days of 1983, when the
industry was in the midst of franchis-
ing.

Increasingly the once-never-uttered
word “overbuild” is generating the
increased rebuild activity. A number
of MSOs are faclng overbuild threats
and are investing in new plant to get
more channels and better pictures to
appease both subscribers and franchise
authorities.

But one question remains: what
happens to the miles and tons of coaxial
cable, sheath and lashing wire that is
pulled off the poles" Typically, a trash
hauler is brought in and paid to get rid
the mess. But more and more, trash
dealers are reluctant to take the entire
tangle. And landfills refuse to deal
with it all because the myriad pieces
of scrap are a nightmare to separate.

Slowly, a number of MSOs are realiz-
ing they are literally throwing away
money. In the jumble of wreck-out lies
a significant amount of salvageable
plastic, aluminum and steel, among
other things Those MSOs who are
progressive enough to see that are
turning to scrap dealers who promise
to come in, remove the entire wad of
wreck-out and pay the operator a small
sum for the privilege of doing it. With
bottom-line considerations all the more
important these days because of the
huge debt many companies operate
under, this may become a significant
consideration.

“It’s found money,” says Tom Kruger,
contract and project engineer for Denver-
based United Cable Television, of the

But what do you do with
the waste?

checks he’s been receiving for scrap
hauled away from United rebuild sites.
“If you negotiate your contract well,
you don’t have to do any work at all
and they pay you for it.”

Resource Recovery Systems, based
in San Antonio, Texas, and Midwest
Cable Services of Plymouth, Ind., are
two of the most recognizable national

scrap dealers who are geared toward
the special needs of cable television.
Each company operates differently but
each has its fans.

Resource Recovery boasts that it has
been around the longest—about four
years—and can accommodate more sys-
tems in more states than anyone else.
According to Tom Wood Jr., accounts
manager at RRS, he is currently servic-
ing systems in 35 states. But above all,
he rates his service and honesty as the
most important attributes he has to
offer. Yet he says most MSOs are
missing the boat.

“We're fighting an uphill battle
against the MSOs,” says Wood. “Most
MSOs don’t care (what happens to the
scrap) at the corporate level. They
won’t send out a memo to let the system
personnel know that we exist. Those
decisions are often made too far down

the line” where turnover is high.

Wood should know. He has traveled
in person to meet with a number of
MSOs at their corporate headquarters
only to be put off or told that his
services aren’t really needed. But, at
long last, he’s been getting some heads
to turn, says the exasperated Wood.
“It’s not quite as bad as it used to be;
we're getting some more recognition.”

Wood spends most of his time on the
telephone coordinating local contrac-
tors to be in specific locations when
they are needed. “Almost everything
I handle is over the phone,” says Wood.
That could lead to problems, and some-
times does, but Wood works hard to
minimize that prospect. “It’s a hassle
finding dependable contractors (who
will arrive at the proper location at the
promised time). It reflects back on us
if the contractors let me down. That’s
why we meet with the people in person
and set things up.”

All in all, Wood remains frustrated,
though. He says operators don’t really
care if they get paid the full amount
they are entitled to, they just want the
wreck-out cleared away. That makes
it tough on Wood because he works
hard to do a good job and provide the
operator with certified weight tickets.
He was also instrumental in getting
many of the cable manufacturers to
agree to buy empty wooden cable reels
back. In the past, system personnel
often had to break them up because
many scrap dealers wouldn’t take them.

At Midwest, two-man crews and
portable baling machines trek thou-
sands of miles per month to service
systems with scrap waiting to be picked
up. According to Ralph Howard, the
managing partner at Midwest, his
company processed 4.1 million pounds
of scrap in 1987, the equivalent of
about 4,000 miles of plant.

Utilizing a crane attached to the
mobile unit, Midwest crews come to a
site and bale the entire mess without
help from local cable system personnel.
The processed material is weighed,
weight tickets are sent to the system
(or the MSO, depending upon the
agreement worked out) and the ma-
chine moves to the next site. This way,
if the load is less than the amount
needed to fill a semi-trailer, scrap from
the next site is added to make a full
load.
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— ," ) n ) the right
5 4 ‘ connections
can mean the
difference be-
tween profit and
loss. Cable Services
F' is the one-stop resource
for total turn-key installa-
tions. And that means a
lot of benefits to you: No
Cost Overruns - We submit
one total bid for the entire
job and that’s what you pay -
period. More Effective Financ-
ing Proposals - Because you submit
one total contract cost for your project,
banks are more comfortable in supplying
funds. An Efficient, Economical System -
Because of our bulk purchasing power, we
can supply top quality components at cost
savings. And, our skilled technicians have the
experience to get you up and running to meet
your deadlines. No Leftovers - At the end of the
job, you're not left with a warehouse filled with
unneeded components. So, when you're planning your
new systems or rebuilding your present one, give us a call.
You can rely on Cable Services’ experts to supply a total
installation that’s both cost effective and top of the line.

Cable Services Company/Inc.

2113 Marydale Ave ¢ Williamsport, PA 17701 o 717-323-8518 » 800-233-8452 ¢ In PA: 800-332-8545
Reader Service Number 27




SCRAP CABLE

Because so much rebuild
activity is planned by all the
MSOs in 1988, more and more
people are getting into the

business.

As containers are filled, they are
shipped to the nearest seaport and
exported overseas, typically to Taiwan.
There the scrap is separated and proc-
essed and new products are made from
the scrap. Last year Midwest shipped
110 containers averaging about 39,000
pounds in weight.

“The issue of scrap has always been
small, but it becomes a big one when
the time comes,” says Howard. He, too,
has noticed an increase in business
from operators who are becoming aware
that services like his exist. “Last year
was a good year; we stayed busy the
whole year,” he says. “December,
January and February are usually
slow, but January (1988) was our
busiest month ever. We're Iooking
ahead, knowing we’ll have to add more
equipment.”

Midwest’s ability to operate without
help from system personnel has im-
pressed Cecil Monson, corporate con-
struction manager at Cablevision In-
dustries. “I've been in this business for
over 20 years,” he says. “In that time
I've seen a lot of scrap dealers come and

go. (Midwest) is the only scrap dealer
I've ever met who has fulfilled his
promises and is able to handle all our
business without inconveniences on
our part.”

Monson says that’s important be-
cause he has more than 2,000 miles of
rebuild planned for 1988, so “scrap is
a problem that has to be dealt with.”

Because so much rebuild activity is
planned by all the MSOs in 1988, more
and more people are getting into the
business, says RRS’ Wood. Operators
need to beware the fly-by-night dealers
who might offer an extra penny or two
per pound because the unscrupulous
dealer may not pay the. MSO for every
pound removed, Wood says.

Even when the scrap market is good,
operators need te realize they’re not
going to get rich by recycling their
waste. Resource Recovery and Midwest
both pay about 1 cent to 3 cents per
pound, depending upon market prices,
type of scrap, season, shipping costs,
competition and location.

“Nobody’s going to make a whole lot
of money on serap,” says Howard. “We

have our limits on what we can pay for
it. But it’s better to get $3,000 (from a
scrap dealer) than pay $4,000 (to have
a trash hauler remove it).”

Wood agrees. “We provide a unique
service ta the cable operator. In order
to perform that service, we pay what
we can,” he says.

Besides the cable, sheath and strand,
both firms also will buy salvageable
electronics. Wood’s firm has been doing
it for years while Howard says Midwest
is “really getting into that” now.

Although the total an operator might
get for his wrecked-out eable wouldn’t
make a dent in the budget, the “extra”
money can be put to good use, says
United’s Kruger, who turns over the
checks he gets to the local operator to
use as he pleases. “It might be enough
for a company party or an employee
picnic,” he says. And that might help
boost merale. “With rebuilds being the
focus of the construction business this
year, the whole issue of scrap is some-
thing the MSOs should be aware of,”
concludes Kruger.

—Roger Brown
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Your satellite receiver is the
first link in the transmission
chain. And one thing you can
always count on—the head-
end signal never gets better
than it is at the receiver.

Whichisaverygoodreason
to specify Standard’s Agile 40
C/K Satellite Receiver—but
it’s not the only reason.

The Agile 40 C/K was de-
signed from the ground up
solely for commercial applica-
tions. So it has all the features

cable operators need most:
rock-solid 100 kHz PLL tuning
and total flexibility for the
most accurate C/Ku-band
operation; 70 MHz IF with a
front-panel test point to mini-
mize terrestrial interference;
and a power supply built for
the demands of 24-hour-a-
day operation.

The Agile 40 C/Kis also the
receiver to have when you’re
expanding your headend.
Because our internal 950-
1450 MHz active loop-thru
design eliminates signal
splitters, so you can add up
to 16 additional receivers
on the same polarity—with
no signal loss.

Strongest link.

And because it draws only
32 watts maximum, the 40
C/K runs cooler, lasts longer,
and saves money year after
year. So you’ll probably never
need our five-year replace-
ment/warranty program.

To get the best signal, start
with the peace of mind that
only quality equipment can
give you. Link up with an
Agile 40 C/K.

For pricing and specifica-
tions, contact the SATCOM
Division for the Standard rep-
resentative nearest you.

@@ Standard

Communications
SATCOM Division
P.O. Box 92151
Los Angeles, CA 90009-2151
Telephone: (800) 243-1357
In California (800) 824-7766
Reader Service Number 28



Testing Ku-band'’s reliability

1 =

3). This effect would be much more
pronounced in the Ku-band with its
much smaller wavelength than in the
C-band. The energy not reflected from
the surface must travel through the
water film twice (Figure 4), where it
will be attenuated.

The second effect of high
rain rates is substantial water
buildup in the antenna at
high look angles. Even with
20 a drain hole in the antenna,
when the rain rate exceeds

The Florida Chapter of
the SCTE has sponsored
a Ku-band test program.

ades on AML links, far above that

predicted by mathematical modes,
produced a fair amount of skepticism
with many operators over the feasibil-
ity of operating Ku-band
receive sites in the state of
Florida. This skepticism was
reinforced by preliminary
experience with Ku-band re-
ceive sites. With that in mind,
the Florida SCTE Chapter
formed a committee, chaired

fle experience with frequent rain
f:

FIGURE 1

Moderate rain  Very heavy rain

Drizzl
reee | Heavyrain | Cloudburst

Light rain

by Jim Haworth of Ca-
blevision of Central Florida,
to review what information
was available and recom-
mend an initial program.
Rain Rate data and thunder-

~N
S D —

the drain rate the antenna
resembles a bathtub, or a
bird bath (i.e., a portion of
the reflector surface is lost
totally because the signal is
reflected from the water sur-
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showers show that potential
serious conditions affect not
only Florida but also part of
South Carolina, Georgia,
Mississippi, Alabama, Louisi-
ana and Texas. Other areas

face and the weight of the
H standing water may distort
the antenna structure, produc-
ing additional reductions in
antenna gain).

After some preliminary
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Excess path loss in decibels per mile
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of the country may have
problems of a lesser extent.
Published Path Loss vs.
Rain Rate data, Figures 1
and 2, confirmed that very
deep fades were probable.
Rain rates in the four to six
inches per hour range are not
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Rainfalll rate in inches per hour
[rate in mm/hr=25.4 x (rate in inches per hour)]
Rain attenuation vs rainfall rate
(Theoretical, after Ryde and Ryde)

experimenting with chart re-
corders and rain bucket scal-
ers, the committee deter-
mined that in order to obtain
sufficient resolution to re-
cord high rain rates and
short outages, a relatively
high chart speed is required

unusual in Florida and pro- 10 ¥—— EIGURE2 . (three to four inches per
duce losses of 10 to 20 dB per e hour). With the likelihood of
mile of path. 5 E - VA . - —~ data being collected 24 hours
With thunderheads reach- ™ /‘ E P == a day over perhaps a year’s
ing heights of 30,000 to 4 /D s time, the committee turned
50,000 feet (nine miles), look- - /) /,I/C toward the use of a computer
ing through three miles of g = i A 1 = to eliminate the miles of
rain would not be an unreason- é 05— e 7 chart paper that would be
able assumption. This would % / .7 ’ 7T 141 produced.
result in fades on the order £ B // /7 B A p T Roy Tucker, with Advanced
of 30 to 60 dB—a serious § 0.1 g D, #_9 A & Technical Products Inc., a
problem. g —/ g designer and manufacturer
In addition to excessive | Z 005 = ’ va - = of specialized CATV test equip-
path loss attenuation, at least 72y 113 A 7‘, A7 " ment, was asked to produce
two other potential problems pe Y1177 74 /‘ F a computer program and the
. » 7 » » 3
are presented by high rain 0.01 A associated interface equip-
rates. Water sheeting on the 3 4 56 810 20 30 40 60 80 100 | ment necessary for recording
surface of the antenna pro- Frequency-Gliz the data. The basic concept

duces several effects. Part of
the incident energy falls on
the antenna is reflected and
dispersed by the flowing
water surface and will not
be focused properly (Figure

selected for measuring the
Ku-band signal consisted of
calibrating the receiver AGC
voltage in terms of received
signal utilizing a spectrum
analyzer at the input of the
receiver, (Figure 5). This pro-
cedure establishes the mar-
gin between threshold and

Attenuation due to precipitation (after CCIR)

= Alcnuation in rainfall intensity of: A, 0.25 mmMr (drizzle) - .01 inhr
B, 1.0 mmhr (light rain) - .04 inhr
C, 4.0 mmhr (moderate rain) - .16 inhr
D, 16 mmhr (heavy rain) - .64 inhr
E, 100 mmhr (very heavy main) - 4.0 inhe

== === o= Aucnuation in fog or cloud:  F, 0.032 gm/m?* (visibility greater than 600 meters)
G, 0.32 gm/m? (visibility about 120 meters)
1, 2.3 gm#n? (visibility about 30 meters)

*Aun-dB/mile=1.61 x (Atn in dBAm)

By dJ. Richard Kirn,
Florida Chapter of the SCTE
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KU-BAND

Be sure {o record the number
on the computer screen and
the receiver’s front panel after

each step.

normal signal level for clear sky condi-
tions. According to published data, the
sky noise comes up about 3 dB for rain
fades within the 8 to 25 dB range. This
effectively says that the system margin
is 3 dB less than the signal to threshold
margin as determined in this proce-
dure.

Following is a list of the equipment
used to set-up and measure rain fade
effects at Ku-band receive sites:

e Tektronix spectrum analyzer, Model

#7112
® Micronta digital voltmeter, Model #

22-191
® Advanced Technical Product Com-

puter Interface

® Advanced Technical Product Com-

puter Software

® Tandy color computer 2

® Tandy dot matrix printer, Model

DMP 106
o Tandy computer cassette data tape,

C-10
® Tandy computer cassette recorder,

Model # CCR-81
e Texas Electronic rain bucket, Model

# 525
e Four-way power divider, 900 to 1500

MHz
e Computer or video monitor
® Sony receiver, Model # FSR-2000
1. The AGC voltage reached satu-

ration before peak signal level,
requiring attenuation to be in-
serted between the antenna and
the receiver to bring the AGC into
a working window.

2. Tandy’s Co-CO2 joystick ports each
have two 6-bit, 1 to + 5volt D.C., A
to D converters, and one input port
for sensing key closures. For this
application, only one A to D port
and one key closure port are used.
AGC voltage must be "+’ only.

3. VideoCipher must be authorized.

4. For a Sony receiver, the impedance
of the AGC measuring device must
be 15 K ohm or greater.

Be sure to record the number on the
computer screen and the receiver’s
front panel after each step. Beginning
with Step 12, after each step, also
record VideoCipher and TV picture
sync loss.

1. Set up Tandy’s computer/printer/
cassette deck according to the in-
struction manuals. Set the printer’s

3

1, 3 & 4—'off; switch 2—‘on.’

Turn off power. Insert plug from
the ATP computer interface into
the computer’s right joystick port.
See attached diagram.

Connect the AGC + and AGC-leads

4.

from the receiver terminals respec-
tively to the interface terminals
marked AGC+ (1) and GND (5).
Do not reverse these leads, or dam-
age to the computer may occur.

Connect the leads from the rain

switches (rear), as follows: switchesJ

Panasonic Excellence...

The proof is in
the performance.

When you're looking for low-noise, high-performance
Ku-Band LNBs at affordable prices, Panasonic’ is the
supplier to look for. With features like selected FETs and
proven field reliability, Panasonic offers you a variety of
noise figures to choose from.

Ku-Band
LNB-150pw 150°K (1.8 dB)
LNB-170pw 170°K (2.0 dB)
LNB-200pw 200°K (2.3 dB)
Put Panasonic LNBs to a test. You'll find excellent

performance—at an excellent price.

Panasonic
Industrial Company

Reader Service Number 29

Video Communications Division
(201) 392-4108/4804
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To center pots, turn both

KU-BAND

clockwise 15 iurns or until a
sound is heard. The

clickin

pots are centered.

‘HBO’ Type

signal.

proceed to Step 10.

©

bucket to the interface terminals
marked rain bucket (5 & 6). Con-
nections are not polarity sensitive.

5. Turn on computer. Type CLOAD

> around the word
HBO only. Type RUN and press
the Enter key to begin.

6. Press the #1 key to enter the
‘Begin Monitoring’ mode. The A/D
designation should have a number
between 0 and 63. If no number for
this designation, begin again.

7. Using the spectrum analyzer, re-
peak the antenna for maximum

Record the level reading

from the spectrum analyzer. If you

are not using a Sony receiver,

8. Using a digital voltmeter, measure
the AGC voltage on the receiver.
More than likely the voltage will
read around 6.5 volts D.C.,
will be driven into saturation due
to the level of the incoming signal.
Record the voltage reading.

Install a selected value of attenu-

FIGURE 3

and

ation between the antenna and the
receiver, increasing the value until
the AGC voltage decreases .2 volts
below the maximum voltage noted
in Step 8.

10.

15

The ATP interface has two controls
(Pots A & B). Each is a 15-turn
pot, connected to form a voltage
divider. Adjust these pots until #
50 appears at the A/D designation
on the computer screen, beginning
with Pot A. Adjust Pot B only if the
# 50 is not reached with Pot A. The
ATP interface has been preset for
the Sony receiver and should re-
quire only slight adjustment to
obtain the # 50 reading.

For other receivers, the following

procedure is recommended:

To center pots, turn both clockwise
turns or until a clicking sound is

heard. The pots are centered. Observe
the number on the computer screen. If
higher than 50, turn Pot A clockwise
and Pot B counterclockwise in one-turn
increments. If the number is lower,
reverse pot rotation. If the AGC voltage
is lower than 3.9 volts when antenna
is peaked on the receiver, turn pots the
number on the screen—up to 50. Record
the number on the screen and the
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WITHOUT A LINE-
WARD CABLE
LAYING MACHINE
YOU COULD BE
MISSING THE
BEST BUY ON
THE MARKET!

® 800 Ib. Of Efficient
Strength At Your
Fingertips

® Solid, Handcrafted
Construction Assures
Rugged Performance

o Continuing to make a
record number of
drops in-service for
more than 13 years

® Not just low
maintenance and
downtime, but with
proper care the gear
case may never have
to be opened for
repairs.

® Moves On Tracks, Not
Wheels, For Superior
Traction

¢ No Restoration

o Up To 16” Depths

Available

Attachment

And, Our
Machines Can
Literally Turn On
A Dime!

The Unique, patented
design of the L-1 and L-2
positions the weight and
the blade in the exact
center of the machine.

See For Yourself

Call For A Free On-Site
Demonstration Or, Write
For Our Color Brochure
Don’t Settle For

Less!

- |

Line-Ward Corp.

157 Seneca Creek Road
Buffalo, New York 14224
(716) 675-7373

Reader Service Number 30
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Call for your free
catalogue.

(800) 233-8713
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KU-BAND

SIowa, move antenna off peak
in 3 dB increments untilimpulse

noise level is reached.

receiver’s front panel. noise level is reached. When the pher sync loss. Proceed until the
In case the unit will not adjust to the impulse noise level is reached, no signal noise floor numbers re-
receiver, remove the 5K ohm jumper rapid picture degradation begins. corded in Step 11 are reached.
located in the rear of the ATP interface, At this point, shift to 1 dB incre- Remember to record the A/D num-
between terminals 1 and 2, and replace ments and check for TV monitor
with the required resistance value for picture and associated Video Ci- Continued on page 62
additional AGC voltage attenuation.
The sets of numbers are then re-
corded in a table.
11. Tune off antenna peak approxi-
mately 3 degrees. Set spectrum
analyzer for maximum sensitivity.
It should not have a signal. The
computer screen readout should
have dropped by approximately 25
steps (i.e., range from 50 to 25, 23).
Record the A/D number on the
computer screen: It is the no signal
FIGURE 4
Broadband: For fast delivery
of replacement components
Broadband is the largest most orders.That means
noise floor. Record the reference independent supplier of faster repair in your shop
level number from the receiver's replacement components and less down time for
front panel. Move antenna toward . : 7 :
peak until the A/D number in- 1nttlt1161: (tZATV l;ndustr-y(.rWe your equipment.
igi (0) at wa rovidin . .
creases one digit. Move antenna g . yoyp g For more information, call
away from peak until the A/D quallty replacement com- . K
number decreases one digit. Record h d Broadband Engineering at
level reading from the spectrum ponents when yqu nec 800-327-6690 (in Florida
analyzer: Insert as DB reading for them at a fair price. .
column ‘H’ in the recording table. 305-747-5000) or write us
12. Repea;kl thti antenna gor;i maximum Broadband stocks over at 1311 Commerce Lane,
signal level, as recorded earlier in . . .
A Ll e Y O T e 1,000,'000 parts w1-th one Jupiter, Florida 33458.
level number from the receiver’s working day service on
front panel and the A/D number
from the computer screen. These . .
numbers are usable to verify fu- For quality, performance and service, call Broadband
ture system integrity, and are the
0 dB reference. .
13. Slowly, move antenna off peak in m
3 dB increments until impulse . —BENM
Reader Service Number 32
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Lockheed makes its choice

elecommunications costs, Lockheed
issiles & Space Co. in Sunnyvale,
Calif.,, recently had to undertake the
mission of gaining control of its tele-
communications destiny.

The Communications Network Util-
ity (CNU), initially intended to link
about 19 buildings on a one-square-
mile parcel of land (another 10 build-
ings will be added eventually), is
Lockheed’s way of linking computing
devices on the campus. It won't be easy.
Although the top two vendors are IBM
and DEC, “we have one of virtually
every computing device ever made,”
says Jerry Olds, supervisor of network
services for LMSC.

Lockheed’s computing environment
probably is typical of most aerospace
companies in that it is heterogeneous,
leading-edge, requires frequent device
relocation, has a high need for reliabil-
ity, bandwidth and flexibility. The area
to be linked is campus-sized. So why
not a system based on fiber optic
media? Why broadband? There clearly
are fiber proponents at the company.

Simply, the company just couldn’t
wait any longer. After extensive evalu-

ike other companies faced with high
I t

The choice is broadband.

ations, the company chose broadband
because it just couldn’t get a cost-
effective solution any other way. “We
just had to bite the bullet on the
network,” Olds says. “We wanted to
move before the users began to scream
for a connectivity solution.” Also, hav-
ing decided on a bus topology, the
per-port cost of a fiber solution simply
was too high. Which isn’t to say the
company won't use fiber (or infrared,
microwave or twisted-pair transmis-
sion methods). Indeed, it plans to
augment the broadband network in the
future with a parallel fiber network
with communication between them.
Olds predicts that eventually the lower-
speed applications will be run on
broadband while the higher-speed
applications will be run on fiber. The
costs he'd like to see for those fiber
applications are about five years away.

The broadband portion of the net-
work will serve as a backbone connect-
ing sub-networks already in place as
well as devices connected through Inte-
grated Wiring Centers (IWC) similar
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in function to telephone patch panels.
All active components associated with
the telecommunications function of the
CNU, such as bridges, amplifiers and
taps, are located in the IWCs. One
building on the site already is set up
with Ethernet and twisted-pair wiring
running out of the IWC to users in the
building and another is under construc-
tion. Olds estimates that device reloca-
tion costs will be reduced about 20
percent by moving to the IWC concept.

The broadband dual-cable design
includes three initial cable legs with a
fourth planned. Two headends—a pri-
mary and a backup—will be put into
place at first. Ultimately, the backup
headend will be fully redundant. The
global network control and manage-
ment system as well as device address-
ing system will be located in the main
headend. Backbone network traffic will
be controlled from the primary headend
to each of the backbone network inter-
faces. Beyond that, each of the sub-
networks will manage its own internal
traffic. This makes more effective use
of backbone network taps and allows
frequency re-use at the sub-network
level. It also keeps backbone network
spectrum available for internetwork
communication and doesn't clog it with
intranetwork traffic.

The network design also includes 11
mini-headends containing filters, trans-
lators or remodulators and bridges that
can isolate traffic from the backbone
network. That allows frequency re-use
at each of the sub-network sites. Protocol-
independent bridges will link each of
the mini-headends to the backbone
network.

At first, a minimum of 16 ports will
be served from each of the IWCs. Some
IWCs will have 32 ports. Each building
will have between two and four IWCs
each. It is envisioned that Lattisnet by
AT&T as well as other networks will
be connected to the backbone. Lock-
heed also will likely move many of the
3270 controllers now dispersed around
the buildings to centrally-located sites,
enabling formerly isolated pockets of
users to be reached by the IWCs. Some
buildings now have as many as 21 3270
controllers, for example.

The underground, hard-cased net-
work may use the Transmission Con-
trol Protocol/Internet Protocol (TCP/IP)
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LOCKHEED

Lockheed’s CNU has, in the

past, been the source of intense

interest within the company.

for full-network communications. Many
of the users are already going with
TCP/IP.

The cable network already is in
place, as are the initial 38 redundant
Jerrold X-2000 trunk amplifiers. “Gen-
eral Instrument’s Jerrold division was
selected as the vendor,” says Mac
McComb of RFI Communications, the
prime contractor, “because its X-2000
LAN amplifier provides the most cost-
effective reliable solution for dual cable
local area networks. One important
feature is the fact that the X-2000
mainstation amplifies and monitors
both cables in a single housing.”

Balancing and sweeping as well as
system turn-on will occur during the
first quarter of 1988. The newest
version of Jerrold’s Advanced Status
Monitoring System is being used, as is
Trilogy air-dielectric cable. The back-
bone is 0.750-inch and one-inch cable
in rigid four-inch conduit. All the cable
showed 30 dB SRL before and after
installation and “not a single length
of cable had to be replaced,” says
McComb. He says MC? was chosen for
its loss properties and frequency re-
sponse. “It was flat as a pancake,”
McComb says.

All the system actives and most of
the passives are made by General
Instrument. All the taps are 1.5-step
values. Each building has AC power
standby and a battery-backup system
on top of that. The standby supplies,
made by Lectro, have been modified so
that a headend console knows when-
ever a supply has gone into standby
mode. The headend racks have
uninterruptible power supplies made
by C-COR Electronics.

Lockheed asked for, and got, firm
guarantees from Jerrold on the deliv-
ery and quality control standards for
network actives. RFI reports no fail-
ures of delivered devices.

Why was RFI picked as the prime
contractor? “We liked the thorough-
ness and sophistication of the design.
To a certain extent, we also relied on
the reputation of the company,” says Olds.”

Lockheed’s CNU has, in the past,
been the source of intense interest
within the company. And it’s a safe bet
that other Lockheed units will be
watching to see how well it works
before they adopt something like it

themselves.

They also believe they've made a
sound, defensible choice that gets the
company the communication system it
needs today without compromising mi-
gration to future technology and capa-

bilities. Broadband wasn’t the only
media choice, but it ended up being the
most cost-effective solution to Lock-
heed’s requirements that can be imple-
mented today.

—Gary Kim

Broadband:
For the best in distribution amplifiers

Broadband Engineering has
a distribution amplifier for
every application from the
lowest cost to the highest per-
formance CATV, MATV and
SMATYV installation.

Flexibility to meet demand-
ing system requirements is our
goal with:

¢ Bandwidths up to 550 MHz

¢ Gains from 14 to 50 dB

® One and two-way operation

¢ Sub, mid and high-split
options

¢ Standard or power doubler
hybrids

® Line, cable and class II
powering

Extruded aluminum housings
insure excellent heat transfer
from active devices for long life
and reliable service.

And we don’t forget mainten-
ance either. Our hybrids are
installed in sockets so that re-
placement is quick and easy
and down time short.

We don’t cut corners in de-
sign, we engineer the best.

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

For quality, performance and service, call Broadband

AUGA

Quality and Innovation
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CommNet show
provides flurry
of new products

With all the activity at the Commu-
nication Networks '88 show, we missed
some new product announcements from
some of the more familiar vendors. In
order to give those concerns “equal
time,” here are some additions to the
new product announcements.

Augat Communications Group un-
veiled the Melco CDF-21 Modular Ca-
bling System. With this system, accord-
ing to Augat, one can prewire a cabling
system or building now to meet the
voice, data and network requirements
of the future. The system also accom-
modates any manufacturer’s equip-
ment, the company says. Further, the
unique modular design, “lends itself
to any equipment and virtually any

application.” For information call Augat
Communications, (206) 223-1110.
Bridge Communications Inc.
showed off four new security network
products. The new products are all
designed to provide security and access
control for users and resources in
“sensitive or controlled environments.”
Topping the new product list is the
Secure PCS/1 Personal Communica-
tions Server, a “broadlevel” TCP/IC-
based server providing terminal emu-
lation and file transfer for networked
PCs. In addition, Bridge offered three
protocol-independent internetwork
bridges: the Secure 1B/1 (linking Eth-
ernet and Bridge 5 Mbit/second broad-
band LANSs); the Secure IB/2 (connect-
ing multiple Ethernets); and the Se-
cure IB/3 (connecting multiple Eth-
ernets over T1 and other point-to-point
communications links). Call Bridge
Communications Inc., (415) 969-4400.
From C-COR Electronics Inc. comes
new monitors, modem and data taps.

C-COR’s new product releases include
a 117V line-powered stand-alone status
monitor which complements its line of
single- and dual-powered SSMs. The
SSM is a subset of the Quick Alert
Status Monitor System and monitors
distribution equipment. Also introduced
at COMNETs was a Power Supply
Status Monitor which integrates the
monitoring and control of standby and
redundant power supplies with the
Quick Alert Broadband Network Status
Monitor System.

A third product introduced by C-
COR was a new series of RF modem for
use on broadband LANs in point-to-
point or multidrop applications. The
modem has an offset frequency of
192.25 MHz and is frequency-agile over
seven continuous channels (42 MHz):
channels T10 to 4 for the transmitter
and dJ to Q for the receiver.

Finally, C-COR has added a new line
of adjustable, split-band data taps and
1.5 dB-step (conventional) data taps to

74 ' C-Cor |

Avoid Costly LAN Delays.

General

Instrument Magnavox

““On-Line”’
Inventory
Management

Materiel
Management

ou can benefit from receiving timely

deliveries of the in-demand network

products you need. With our “Just-
in-Time"’ Materiel Management your
scheduled deliveries are guaranteed! So

join the growing number of Merit

customers who receive what they need,
when they need it, and avoid costly

delays.

I , llll, Communications
Supplye

A Cable TV Industries Co.

PC Access Elgm US.A.

to Our Mini- tocking
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(J YES! Send me info on: (specity)
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Title: Communications Supply
Company: 5999 Bowcroft &.
Address. Los Angeles, CA 90016
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LANWATCH

Communications is

New from Wegener

e FST 2000

VSAT terminal, which features
digitized audit, data, video and

facsimile channels.

its broadband product line. The split-
band tap is designed specifically for
high-performance mid-split and high-
split LANS. It allows independent con-
trol of both the forward and reverse tap
values within 1 dB. The conventional
taps are available in 18 different 1.5
dB steps and can be converted to
split-band. Contact C-COR Electronics
Inc., (814) 238-2641.

New AutoCAD templates are now
available from Cable Technology
Group. The Broadband Cable AutoCAD
Template is a software package for
AutoCAD (a popular microcomputing
drafting package). It is designed to put
graphics cabling documentation under
the control of a PC XT or AT in the
data communications department rather
than in the facilities department. As
such it serves four primary functions:
broadband cabling symbols and rules;
infrequent data communication needs;
floor plan entry capability and CAD/
SUMII (a transfer and cable design

knowledge base).

The Ethernet Cable AutoCAD Tem-
plate is a software package for docu-
menting Ethernet communications LAN
cabling, transceivers, controllers, DTE
terminals, servers, gateways and
bridges. ECAT is said to enable even a
novice AutoCAD user to document an
Ethernet LAN’s cabling and devices.
Contact Cable Technology Group, (617)
969-8552.

New from Wegener Communica-
tions is the FST 2000 VSAT terminal,
which features digitized audit, data,
video and facsimile channels. The chan-
nels are multiplexed into a single data
stream (1/2 to 7/8 FEC-encoded prior
to modulation). Both BPSK and QPSK
modulators are available. The terminal
also incorporates PARASYNC, We-
gener’s proprietary error reduction tech-
nique. Contact Wegener Communica-
tions Inc., (404) 623-0096.

Zenith introduced its new TCP/IP
Interface Software, which performs the

necessary communications facilities to
enable PCs on a Z-LAN network to
communicate with other products also
utilizing TCIP/IP protocols. Applica-
tions are especially useful in govern-
ment and educational markets (where
TCP/IP software and hardware are
currently available). Contact Zenith
Electronics Corp., (312) 699-2160.
Finally, unrelated to the show, ACI
Lightwave Products recently an-
nounced its “Super-Performance Bico-
nic” fiber optic cable connnector. The
product’s insertion loss is 0.35 dB for
either single-mode or multimode appli-
cations, making them attractive for
long-haul networks and where maxi-
mum repeater spacing warrants lowest
possible light loss. All connectors are
compatible with AT&T licensed bi-
conics and meet or exceed all EIA,
FOTP and Bellcore requirements. Con-
tact ACI Lightwave Products, (516)
543-5000.
—Greg Packer

Permatrap

.

Date Coding Stamped Into Metal Sleeve

Northeast Fliter Co., Inc.
.

©® Nonremovable Crimped Sleeve.
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Northeast Filter Co., Inc.
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Steppin
into

backward
e future

friendly.” But just what is the

definition of “friendliness?” There
are no hard and fast answers because
friendliness—especially when it comes
to cable television—is a relative term.

Cable operators try to be as “trans-
parent” as possible in their drive to get
friendly with consumer electronic de-
vices like TVs and VCRs. The issue has
been a real bugaboo ever since VCRs
became widely popular and cable-ready
televisions flooded the market.

The issue continues to confound
engineers and becomes a critical issue
when addressability is added to the
mix. Addressability requires a set-top
converter and although features have
been added to the converters to help
make them more transparent, it re-
mains a fact that VCRs, cable-ready
TVs and cable converters just don’t get
along.

Those are the issues to contend with
when adding addressability to your
system. But what are the consequences
of taking addressability out of a CATV
system? Mile Hi Cablevision of Denver
found out recently when it de-
addressed and unscrambled its system.

Everyone is trying to be “consumer-

Mile Hi de-addresses for
success.

John Dawson

The last time we visited Mile Hi
(CED, February 1987, p. 36), Vice
President of Engineering John Dawson
explained the bind the system found
itself in; unfriendly to consumer equip-

ment and stuck with a low penetration
rate (about 26 