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Finding acable products supplier with ample inventory shouldn't be ahair-raising
experience. For the quantities you need, contact MIDWEST CATV.
Once you call Midwest CATV,
your options multiply quickly. With
just one phone call, you'll tap into
the system operator's best source.
And that means no more problems
getting what you need when you
need it.
We provide afull line of products,
including several brands of cable,
distribution gear, converters and
accessories from anumber of manufacturers. And all of our inventory
is cataloged and accessible nationwide through our computerized
network. This means quick-likea-rabbit delivery from our
regional warehouses.
When you need complete, full-

line inventory, call Midwest CATV.
We have the people, the systems
and the know-how to supply
everything for every cable system.
Tell us what you need and we'll
hop to it. Immediately.

Charleston, WV (1 304 343-8874)
Clarksburg, WV (1 304 624-5459)
Outside WV (1 800 532-2288)
Lafayette, IN (1 317 448-1611)
Within IN (1 800 382-7526)
Outside IN (1 800 428-7596)
Ocala, FL (1 90é 854-6511)
Within FL (1 800 433-4720)
Outside FL (1 800 433-3765)
Sewell, NJ (1 609 582-7222)
Outside NJ (1 800 521-6243)
Virginia Beach, VA (1 804 468-6444)
Within VA (1 800 421-2288)
Outside VA (1 800 643-2288)

MIDWEST
CATV
A division of Midwest Corporation
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FOLLOW THE LEADER

GAIN AN EDGE ON THE FUTURE

MC 2

COAXIAL CABLES

Follow the leader, that's what our competitors
are trying to do in order to approach the superior
attenuation characteristics of MC 2coaxial trunk
CABLÉ SIZE .500"
@550 MHz
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and feeder cable. But they succeed only by
increasing the standard diameters of MC 2 —
our familiar .500" must become .565" or .625";
and our .750" must become .840" or .860" or
.875 '! The space—saving benefit of MC 2 is now
even greater than before.
The competition is also making alot of noise
about their new medium density jacketing. The
MC 2 jacket has always been medium density.
Trilogy leadership is clear.
TRILOGY LEADS IN TECHNOLOGY

COMMUNICATIONS INC.
Call or write for afree sample and brochure:
TRILOGY COMMUNICATIONS INC., 2910 Highway 80 East, Pearl, Mississippi 39208
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Better pictures: can you get them from the headend?
Squeezing out afew extra dBs somewhere in the cable plant will be
an important part of keeping up with Super VHS and HDTV. The
question is, can any more headroom come from the headend, or are
operators at the mercy of the distribution system, where distortion and
noise are added?

20

RF broadband design made easy
In the past, broadband system design was aslave to the calculator.
But with the growing popularity of PCs, anumber of programs are
being written for this application. ComNet Engineering's John
Gutierrez tells you what to look for in aPC design program.

26

Fiber optics vs. AML for multihub distribution systems
Microwave has been favored for multihub distribution systems in the
past because of the high cost of fiber optic equipment, but that's
changing. In this article by Comcast's Charles Cerino, the falling costs
of fiber vs. the capabilities of AML are weighed. The results prove
surprising.
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BROADBAND LAN

LANwatch focuses on CommNet show
The Communication Network '88 trade show was the place to be for
many broadband suppliers, including vendors familiar to CATV
operators. The show, so says this month's LANwatch, was the forum
for avariety of new product announcements.
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Ad insertion systems demand engineer involvement
Unlike the broadcast industry, cable companies often leave the
engineer out of the process of selecting acommercial insertion system.
According to Bill Killion of Channelmatic, that's amistake: the
complexity of the systems demands the knowledge and expertise of the
engineer.
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This month we look at how to eke out better
performance in the cable plant. What we've
found is that the distribution system is the
weak link.
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THE STEREO ENCODER
SO ADVANCED, IT SOUNDS
GOOD EVEN IN PRINT.
•Frequency response
goes to 15 KHz:
+/ —0.5 dB, 50 Hz
to 14 KHz: —3dB at
15 KHz.

•Encodes discrete left
and right channel
baseband inputs
into BTSC format.

Compact
single-rack unit
saves space.

Built-in calibration test tone.

Optional internal
4.5 MHz modulator.

•

40-

Front-panel access
to all audio input
level controls.

Front-panel LED
bar graphs for left,
right and SAP input
levels.

Optional dual
subcarrier demodulator and SAP
generator.

You couldn't pick abetter time to
offer stereo TV. Because there's
never been abetter BTSC stereo
encoder than the Scientific-Atlanta
6380. And the more you hear
about it, the better it sounds.
Everything about the 6380
was designed to make your life
easier. For example, abuilt-in calibration test tone allows you to
adjust for maximum stereo separation without alot of expensive
test equipment.
All major controls and indicators are located on the front

panel for easy monitoring. And
every unit is factory tuned and
tested to ensure precise, consistent performance.
But don't let all these features
fool you. The 6380 only sounds
expensive. It's actually an economical way of enhancing your service
without adding channels. And in
the bargain, you get the same
Scientific-Atlanta quality that goes
into the rest of our full line of
headend equipment.
If you think our 6380 stereo
encoder sounds good in this ad,

Reader Service Number 3

LED indicators
for SAP carrier,
override, video
lock and overmodulation
status.

•Typical stereo
separation is better
than 34 dB from
50 Hz to 14 KHz,
and always better
than 26 dB over the
complete operating temperature
range.

you haven't heard anything yet.
Call us for more information at
1-800-722-2009 or write to
Scientific-Atlanta, PO. Box 105027,
Dept. AR, Atlanta, GA 30348.

Scientific
Atlanta

Frank Ragone

The more things
change....
Those in the cable business who have
witnessed firsthand the changes the
industry has gone through over the last
30 years will tell you the technological
advances have been astounding. But,
like many things over time, the more
things change, the more they stay the
same.
For Frank Ragone, now vice president of engineering for Comcast, that
is certainly true. When he started in
cable in 1950 with Jerrold, his first big
project was a three-channel system.
Who would ever need any more than
that?
"The first plateau after that was
five channels," he said, "and the first
reaction was that it couldn't be done.
Going from three to five was pretty
dramatic."
And now, well, the changes since
then are almost mind-boggling.
There's the "discussion about fiber
and it's unlimited channel capacity and
then you ask the same question, 'What
are you going to do with all that
capacity?' And here Iam back to 1952
and what are we going to do with five
channels. Things keep repeating themselves in that regard."
Ragone's first job was for the U.S.

Navy doing test equipment maintenance after graduating from the University of Pennsylvania along with
classmate and friend Mike Jeffers. It
wasn't the greatest job in the world,
he now admits, but back then, "jobs
were tough to get in 1949."
In 1950 a friend told him about an
engineering job that was available at
Jerrold. It was his first crack at design.
"Designing equipment sounded so
great Ididn't care what the field was,"
he said, and that was his big break into
cable, even though at that time it was
called MUL-TV for apartments and
motels.
While there, the native of New
Jersey worked his way up through
various levels of technical responsibility, became director of engineering and
then vice president of engineering at
Jerrold, which by then was General
Instrument.
"It's been very interesting and certainly a continuing changing technology, with tremendous growth," he said.
"I've met a lot of wonderful people
over the years, too."
During Ragone's career, he has
worked for two different companies,
Jerrold and Comcast. "That doesn't
take you through many transitions,"
he said, but that hasn't kept him from
enjoying himself. His motto: "'Never
had adull day.'"
The 63-year-old resident of Cherry
Hill, N.J., and his wife spend as much
time as possible with their family,
which includes six grandchildren, most
of whom live close by. When he's not
doing that, he said, he enjoys getting
out on the links, weather permitting,
of course.
In 1982, Ragone went to Comcast
and a new side of technology—
operations. "Here in operations it is
different," he said. "The growth of
Comcast in itself and the things that
go with that growth, like upgrades and
rebuilds and modifications of existing
systems and introduction of IPPV. It's
all been very challenging. It's wonderful."
Ragone found his way to Comcast
quite by accident. A recruiter who often
called him contacted him about this
certain position that was available
locally. "The more he talked about it
the more Iwas interested," said Ra-
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gone. When asked who he would recommend, Ragone recommended himself.
"And that started the whole ball
rolling," he added. "I was just attracted to it, and acouple of interviews
later Iwas hired."
Since he joined Comcast, the company has grown enormously. "When I
joined Comcast in '82," he continued,
the company had 250,000 subscribers
"and the major strategy was to get to
300,000."
About ayear and ahalf ago Comcast
literally doubled in size with the acquisition of a portion of Westinghouse.
"To bring the Westinghouse systems
into our fold and to convey to people
our standards and our proceedures and
our guidelines, was another dramatic
period," he recalled.
The company went from roughly a
half-million subscribers to over a million with the Westinghouse acquisition. And now Comcast is looking at
Storer. "We're looking forward to it
(the Storer acquisition) as part of the
Comcast master plan to grow," he said.
That plan, he added, is "controlled
growth."
Ragone didn't want to take astab at
predicting where cable is headed, since
it's had so many changes in the past.
"There have been times that it's
appeared that there was no place for
cable to go, and then something like a
satellite would bring it back to life, or
some FCC rules would change and
inject some new life into cable," he said.
"Then there's always the interactive
services lurking in the background.
There is HDTV, fiber, are other emerging technologies, and you say `Gee,
where is it going to go?' and Idon't
know the answer myself. But Iknow
something is brewing and we'll have
to watch its development and its applications to our systems."
For the future, Ragone says it "continues to be a most interesting and
challenging job," with the goal of
meeting "our growth projections, and
have an efficient and productive operation," he said.
"I see many interesting issues, challenges and opportunities created by
IPPV, HDTV, fiber, MMDS and overbuilds," he added. "The opportunities
in CATV are unlimited."
—Linda J. Johnson

$1,295P°
Model 5115-AZ includes AZ/EL mount
and dual polarity feed.

$695?°
Model 6529-2

The Harris 3-meter C-Band Delta Gain' Antenna
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 system you can get the excellent picture quality of
the 6529-2 without the added cost of 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 distributors of Harris equipment, Midwest has these, and
other Harris products, on hand and ready to ship
— instantly. Midwest provides complete systems
or individual components for either C or Ku-Band,
fixed or mobile, Up-link or TVRO.
For the best prices and fastest delivery in the
industry, contact Midwest at 800-543-1584.

MIDI4EST

Communications Corp.
One Sperti Drive
Edgewood, KY 41017
Reader Service Number 4

800-543-1584
(In KY 606-331-8990)

Advanced TV
compatibility
The concept of "compatibility" came
into the glossary of television in the
late 1940s. The premature authorization by the FCC of the incompatible
field sequential color system, developed by the late Dr. Peter Goldmark
at CBS, so alarmed the television
engineering community that, in 1950,
Dr. W.R.G. Baker, then vice president
of General Electric, reconvened the
National Television Systems Committee which he had chaired so successfully 10 years earlier. In the January
1954 Proceedings of the IRE, shortly
after the FCC had approved the color
standards recommended by the NTSC,
Dr. Baker wrote as follows:
"The compatibility between monochrome and the color service means
that the transition will require no
sacrifices on the part of either broadcaster or viewer. The owner (or prospective buyer) of a monochrome set is
insured against obsolescence even
though all his stations convert to color
transmission, while the color set buyer
will be able to receive monochrome
programs from local stations that have
not yet converted. Then, in addition,
the broadcaster can gain an additional
color audience without inconveniencBy Archer S. Taylor, Senior Vice
President, Engineering, Malarkey—
Taylor Associates Inc.

ing his monochrome following."
Compatibility is a more complex
concept than one might think, with a
number of subtle variants. In fact, five
levels of compatibility were identified
in a recent tutorial monograph by
Robert Hopkins, executive director of
the Advanced Television Systems Committee, paraphrased below.
Level 5: A system whereby acurrent
receiver accepts advanced television
transmissions and displays the picture
in high definition.
Level 4: A system whereby acurrent
receiver accepts advanced television
transmissions and displays the picture
with the same quality as normal transmissions.
Level 3: A system whereby acurrent
receiver accepts advanced television
transmissions and displays the picture
with somewhat reduced performance
quality compared with normal transmission.
Level 2: A system whereby an inexpensive adapter box must be provided
in order to display advanced television
transmissions on current receivers, with
normal or slightly reduced performance quality.
Level 1: A system whereby the
adapter box required to enable a current receiver to display advanced television, even with normal performance
quality, is so expensive the consumer
would prefer to purchase a new advanced system.
Level 5is, like perfection, unachievable. The NTSC color system falls in
Level 3, with slight reduction in monochrome performance. Level 2describes
the situation when UHF transmissions
began, and cable TV reached beyond
the 12 standard VHF channels. The
degree of compatibility of advanced
systems that provide an augmentation
channel to enhance the performance of
astandard NTSC channel would probably qualify as Level 3 or 4. The
Japanese MUSE standard, and most
other truly "high definition" systems
appear to fall in the Level 1category.
There should be another classification for a system whereby a receiver
designed to receive advanced television
transmissions accepts current standard
transmission and displays the picture
with the same quality as a current
television receiver, or only slightly
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degraded.
The purpose of compatibility, of
course, is to provide for the transition
period, perhaps up to 15 years, during
which television programs would necessarily be transmitted according to
both the current and advanced standards, to both types of receiver. This
purpose could also be served by a
system in which a program would be
simulcast in separate transmissions,
one according to current standards; the
other, an advanced, non-compatible
standard. Whether or not this would
qualify as "compatibility," it would
protect the public investment in NTSC
television receivers and allow time for
the changeover.
The British transition from 405-line,
vertically polarized VHF monochrome
television to the 625-line, horizontally
polarized, UHF PAL system Iprovides
significant precedent for such asystem.
The 405-line transmissions were continued until two or three years ago, at
least 25 years after the start of PAL
system I transmissions. It must be
recalled, however, that during this
period, financial support was provided
almost entirely by the British government, through annual license fees collected from the owners of TV receiving
sets.
Whether advertising support would
be available for dual-standard transmissions in the United States is, at
best, arguable. Perhaps the growth of
Super VHS cassette players, and the
anticipated introduction of ahigh definition, wide screen VCR, will promote a
sufficient demand for advanced TV
programs and displays to warrant advertiser support. But until concrete evidence is produced that such support
will be forthcoming, broadcasters are
not likely to make the enormous investment in new plant, terrestrial or DBS.
Most engineers seem to agree that
compatibility at levels 2, 3, or 4
necessarily would require more or less
compromise, not only with performance
on current type receivers; but also, and
more seriously, with performance of
the ultimate advanced TV product. The
broadcasting dilemma, then, is that a
dual-standard transition may be the
only way the broadcasting industry can
avoid submitting to "inferior technology" in the interest of compatibility.

110%
That's the kind of effort we put out.
Because that's what it takes to become the

and your standby power system is updated with
the latest innovations from Alpha's R&D labs.

leading CATV standby power system manufacturer 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.

Uninterrupted Power. Alpha's transfer time
is so immediate that we offer standby power
with the advantages of uninterruptible power.
Uninterrupted power means uninterrupted service to your subscribers.

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

Innovation. We're never content. We're always looking for
ways to improve. That's why the
industry looks to Alpha for innovations in standby power. Single

Cost of Ownership. Alpha
systems cost less because our efficiency, reliability and performance
monitoring result in lower maintenance and opetating costs.
Modularity. Alpha pioneered functional
modularity. Just add simple plug-in components
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ferro-resonant design. Temperature
compensation. "Smart" battery
charging. Performance monitoring.
Status monitoring. Major innovations resulting in real: benefits — and all introduced by Alpha
Technologies.
And have we finished yet? Don't bet on it.
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Customers could
be ally against
competition
There will come atime in the not too
distant future when industries which
have been poised for some years to take
over aportion of the wire line delivery
of video signals to the home will feel
that the time to act has come. When
these, our competitors, begin to approach our customers, they will come
prepared in many ways. They will come
promising to deliver programming of
interest to our customers, quality signals and carrying service. These promises will mean little or nothing if our
customers have been receiving these
things from their current suppliers. If,
however, a case can be made that our
customers have not been receiving
these things, then our competitors will
have an easier sell.
In our battle to retain primary
control over our business, we have
many tools with which to compete. We
have legislative tools and regulatory
tools. We have some of the smartest
entrepreneurial and business minds in
the industry. We have some of the
smartest engineers and technicians
and some of the most creative and
By Wendell Bailey, Vice President
Science and Technology, NCTA

talented programming people. But all
of this may not be enough if we don't
also have committed and loyal customers who will stand in the door and help
fight our battles when our competitors
attempt to sell around us.
This message and this scenario frequently run up against the fact that
we have a division in the important
areas of responsibility in most cable
systems. The engineering and technical work at a system tends to be just
one of many components which the
system's manager has to concern him
or herself with while developing a
record which will be judged at the end
of each year and to a large extent
determine whether that manager continues in that job.
Most of the measurement criteria
applied by corporate headquarters to
the system manager are monetary in
nature. They want to know how much
money they have put into that system
and how much money has come out and
the result is influenced greatly by such
things as marketing and efficiency of
operations. As long as most customers
are reasonably happy the impetus to
spend money (expenses) on the technical side of the business can come under
great pressure.
Some of the more innovative and
enlightened MSOs in this country have
dealt with this problem in creative
ways. When the criteria is established
at corporate headquarters for judging
system manager performance, the corporate chief engineer develops his own
set of measurements with which the
system manager is required to comply.
Meeting that set of criteria has equal
weight as acomponent in the measurements taken of the system manager.
In order to ensure even and effective
implementation of those criteria the
engineering department frequently retains control over the measurement of
the ability of the system manager to
meet the stated objectives in the technical and operational side. The key is
that the criteria which measure the
goal of meeting technical quality are
dictated from headquarters and are
rigorously enforced as a vital component of measurement on how well the
system and its personnel are performing.
Local people, for whatever reason,
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cannot subvert these criteria. This type
of setup obviously puts aburden on the
system management personnel. It also
places a burden on the corporate personnel because, in order to get this
level of input into the quality assurance program, they have to be willing
to provide the measurement capability
needed to make it effective.
This concept strikes directly at the
issue of whether or not a company is
managed in acentralized or decentralized way. You can find in the cable
television industry companies that are
intensely centralized and every decision, every activity is either formulated, instituted or blessed by corporate
headquarters. It's just as easy to find
companies that are equally intensely
decentralized, where corporate headquarters may have only adozen people,
and leave the complete running of each
system to the local personnel, adegree
of autonomy that makes each cable
system aprofit-and-loss center with all
of the divisions, activities and concerns
of any modern business.
It's also safe to say that you can find
examples from both camps that are
exceptionally well run and well respected MSOs with reputations for
high quality and outstanding service,
By the same token, you can find
examples of both camps that allow the
particular attributes of their style of
overall management to adversely affect their performance in almost every
area.
This simply means that the form of
acorporation does not dictate whether
or not it is successful. The management
ideals, the spirit of the employees, the
commitment of the company at every
level to quality service and other
similar criteria is what matters.
Ihope the idea that only activities
that can be measured directly by
financial performance will lose favor.
In its place should be an understanding
of the importance of the activities
engaged in by the CSRs, QC technicians, installers and engineers. If these
ideas are taken into consideration by
more companies not only will the MSO
have a loyal ally in the fight to
maintain a share of a highly competitive business, but the system's financial performance will exceed any target
that has been set.

bandwidth can provide improved picture quality
under adverse signal conditions. And advanced
operating features provide unsurpassed ease of use.

Introducing the Sony FSR-1100
high-performance C/Ku satellite receiver.
Better signal reception means more satisfied
viewers. And whether it's CATV, SMATV, broadcast
or business television, abetter picture starts with
the FSR-1100 satellite receiver from Sony.
Simply put, the FSR-1100
Performance/Feature Highlights
•Typical threshold extension:
is one of the most flexible,
7dB
reliable, high-performance
•Selectable 24/31 MHz IF
bandwidth
commercial satellite receiv•3audio outputs: 2tunable plus
1fixed subcarrier
ers for the money. And that's
•Easy-to-use 10-key tuning plus
video fine tuning
aclaim backed by Sony's
•2-digit strength indicator for
unparalleled
experience in
precise antenna positioning
•24 preset C band channels.
professional broadcast and
Programmable memory for
presetting of Ku band channels
industrial video equipment.
plus audio subcarrier frequencies, polarization and
Whether you're operating
IF bandwidth
in
Ku or C band, the FSR-1100
•Composite and auxiliary
outputs for compatibility with
delivers superb video and
most external decoders
•Input frequency band:
audio reception. Sony's
950 MHz-1450 MHz
unique adjustable detector

HEMT LNB's
For heightened Ku band performance, look into
Sony's ultra-low-noise block down converters. The first
LNB's in the U.S. to utilize Sony's advanced HEMT
(High Electron Mobility Transistor) technology, Sony's
LNB's achieve exceptionally low noise figures, to 1.6 dB
(typical). For sensitivity, stability, reliability and
uniformity, they establish new standards
of performance,
surpassing all
currently avail•
able GaAs
MESFET units.
Sounds impressive? Just imagine how
impressed your viewers will
be. Write or call for more details on these and other
Sony Satellite Communications products.

SONY®

Satellite Communications, Information Systems Company, Sony Corporation of America,
Sony Drive, Park Ridge, New Jersey 07656 (201) 930-7022; Or contact the following
authorized Sony Satellite Communications Dealer: Midwest Communications Corp.,
One Sperti Drive, Edgewood, KY 41017 (800) 543-1584 (606) 331-8990
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Chrominanceluminance delay
inequality
Chrominance-luminance delay inequality is a measure of the relative
delay through a transmission system,
between the higher frequency (3.58
MHz) chrominance information, and
the lower frequency luminance information. Ideally, the television transmission system would provide equal delay
to all signals from as low as 30 Hz up
through 4.2 MHz. Unfortunately, due
to a variety of imperfections in the
system, such is not always the case.
Various pieces of electronics throughout the signal path, including the
television set, will all have atendency
to affect the relative delay between
chrominance and luminance signals.
Certain circuits, like narrow band
filters that are not "equalized" especially tend to create relative delays
between a signal's spectral components. In fact, when the NTSC color
system was first established, it was
recognized that the "typical" TV set,
because of its RF and IF filter selectivity (including sound trap), would produce about 170 nanoseconds of relative
By Chris Bowick, Engineering Dept.,
Manager, Scientific-Atlanta

delay between the chrominance and
luminance information. It was also
recognized that it would place an
unnecessary burden and cost on the
TV set manufacturer to eliminate that
170 nanoseconds of typical delay by
requiring equalization networks in the
TV receiver.
Therefore, instead of burdening the
TV receiver with such cost and complexity, the FCC established arequirement for TV transmitters to "precorrect" the video signal by establishing an "equal and opposite" delay of
the signal at the transmitter. This is
the reason that most manufacturers
provide "delay predistortion" networks
in their CATV modulators.
The most common method of measuring chrominance-luminance delay inequality today is the use of the modulated 12.5T pulse (shown in Figure 1
).The 12.5T pulse consists of a100 IRE
sine-squared pulse with a halfamplitude duration of 1.5 micro- 120
GFtAT. A
seconds (12.5 x T,
where T = 125
nanoseconds)
which is modulated with a 3.58
MHz signal. The
pulse therefore contains both low frequency information (640 KHz), as
well as the higher
frequency chrominance signal.
Ideally, if there
were no delay inequality between
the chrominance signal and the lower
frequency luminance information, the
base of the 12.5T pulse would be
perfectly flat. In the case shown, however, there is about 90 nanoseconds of
relative delay between the two components with the luminance information
being "advanced" relative to the chrominance signal. Delayed or advanced
chroma, relative to luminance information, produces a phenomenon which
has been called the funny-paper effect.
This is the effect that you might have
seen in many of the older comic strips
where the color was actually misregistered from its associated character's
line drawing. This was perhaps the
result of a two-step process in which
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the line-drawing was imprinted first,
followed (not very accurately) by the
color information. This same type of
effect can happen with video when
chroma is advanced or delayed relative
to lower frequency luminance information. The amount of delay inequality
which may become visible depends not
only on the individual, but also on the
size of the TV screen.
Since it takes about 63.6 microseconds (1/15,734 Hz) for one complete
scan line of video information, and
since the horizontal blanking interval
occupies about 11.1 microseconds of
that time, the active video occupies
about 52.5 microseconds (52,500
nanoseconds) of each video scan line.
Using that information as our base, it
isn't difficult to calculate that on a
standard 19-inch diagonal TV (a screen
width of 16 inches), 200 nanoseconds
of chrominance-luminance delay would
misregister the color information from
FIGURE I
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the luminance information by about
1/16th of an inch. Now, if you double
the screen width by using aprojection
TV system, imagine a full 1/8th of an
inch of color misregistration! Such
misregistration is typical of what you
might see when using amodulator that
does not meet FCC recommendations.
The funny-paper effect is very noticeable on color text, and especially
noticeable with highly saturated red
lettering on a white background. Delayed chroma would show up as avery
dark leading edge for each red letter.
The effect under normal active programming is a bit more difficult to
describe, but in the extreme, could
begin to look like the old comics.
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The SG-1/TV
BTSC STEREO ENCODER
You know that sooner or later you will be adding stereo to your
system. Up to now you may have thought this move was going to be
expensive. Finally you have asuperior choice —The Nexus SG-1/TV.
Now you can obtain a13TSC stereo encoder that features:
•dbx® noise reduction
•frequency response of 50 Hz -14.0 kHz
•achannel separation of 30 dB
•asound notcla on the video loop to eliminate video interference
•composite or 4.5 MHz subcamer output
•front panel LED indicators for power and H-sync lock along with dual
10-segment LED audio level indicators
•matrrxidis-crete input level monitoring which is switch selectable

Of course, this all comes with the Nexus features you halt come to
expect: excellent performance, consistent reliability, alimited 2year
warranty, and the traditional Nexus compact design. It is already
compatible with the complete family of Nexus Series 1headend
products.
Nexus Model SG-1/TV RISC stereo generator: $1085.00 unit price.
Volume discounts available.
For further information on the NEXUS SG-1/TV or any NEXUS
headend products contact your NEXUS factory sales representative
now.

All for the incredibly low price of s1085°.°
Nexus-Definitely Ahead of Our Time
TEL: (206) 644-2371
BELLEVUE, WA.
(604) 420-5322
BURNABY, B.C.
FAX: (604) 420-5941

OR WRITE: NEXUS ENGINEERING CORP.
7000 LOUGHEED NM.
BURNABY, B.C, V5A 4K4
TELEX:
961000
MAILBOX: *XPI8348
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R&D at the
crossroads
There is increasing support within
the CATV industry today for an industrywide research and development effort. There are anumber of reasons for
this. It is correctly pointed out that the
telephone industry, a potential competitor, spends hundreds of millions for
dollars each year on R&D. The government has passed laws and regulations
which encourage R&D and provide
relief from anti-trust liability when
such activities are undertaken by an
industry. There is aperception that the
resources devoted to development activities on the part of CATV's traditional suppliers have decreased and
there has been some consolidation of
the number of suppliers we have.
All this comes at a time when our
industry is increasingly concerned about
competition, some of it technology
driven. Ike Blonder, Dick Leghorn and
others have been sounding the warning
for several years that our business is
at risk if our industry does not begin
to reinvest more of our profits against
the future.
It is my opinion that in some areas
such efforts are desperately needed,
By Jim Chiddix, Vice President,
Technology and Engineering, ATC

and they could prove highly useful in
others. Iam concerned, however, that
if CATV industry R&D is approached
improperly there is potential to not
only waste a substantial amount of
money, but to actually do some harm.
Iwould like to step back apace and
take a look at how our industry got
where it is today. We have built a
business over the last 40 years by
meeting consumer needs, largely
through the application of existing
basic technology. While we added some
fine tuning for our applications, we
certainly did not invent coaxial cable
and connectors, heterodyne processors,
broadband directional couplers, or broadband RF hybrid amplifiers. Those were
largely developed by other industries,
including telephone, electronic components and military contractors.
We have, however, been quick to
adopt and refine. This has been true
not only of efforts to make our basic
signal delivery business work better,
but also to seek new applications. The
CATV industry, with its hundreds of
operators and thousands of systems,
has, in its own chaotic way, been highly
innovative. Hundreds of millions have
been spent on new technologies and
new businesses: some have been highly
successful, some have been exceedingly
expensive failures.
Cable operators have been quick to
try new ideas of their own and nearly
every new idea that some vendor has
come up with has found at least one
operator willing to give it ago.
Why not continue this Darwinian
model of development if it works so
well? Ibelieve that there are several
reasons. First, in a more competitive
future we may not be able to afford the
hit-or-miss nature of this process. Second, there has been consolidation in
ownership and management in the
CATV industry and the entrepreneurs
and fairly independent managers who
were willing to try new things in the
past may be becoming more of ararity.
This may be particularly so in an
industry which is being asked for
financial caution and accountability.
Finally, there are issues which simply do not lend themselves to ahaphazard approach. Our industry came fairly
close to developing a major consumer
problem several years ago when BTSC
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stereo was introduced. That technology
was developed and promoted by the
consumer electronics and broadcast
industries, and a standard was very
nearly adopted which would have created significant problems for CATV.
Fortunately, due largely to the efforts
of the NCTA Engineering Committee
and its members, the BTSC standard
was modified and made far more rugged in aCATV environment.
We see similar, yet enormously more
powerful forces at work today. While
the behavior of HDTV in CATV systems is not yet well understood, the
potential exists for the consumer electronics industry, working through new
delivery systems such as video disks
and DBS, to create standards which do
not hold up well in a CATV environment and impair our ability to compete
as a high quality delivery system for
this new medium.
While individuals within the industry and at the NCTA are active in
looking at the implications of HDTV
and working on FCC committees, there
does not currently exist an industry
group capable of massive funding for
testing and transmission format development for HDTV.
Why, if this is all true, shouldn't we
dig deep and fund an ambitious CATV
R&D activity? We should but there are
a number of issues which should be
thought through if such an effort is to
be productive. First, we should remember that there are anumber of vendors
who served us and who are willing to
fund significant amounts of development related to new products for which
they believe there is a market. R&D
activities undertaken by an industry
group need to be carefully targeted so
as not to interfere with this process.
The cable industry has gotten better
in recent years at working with vendors to make sure that they are tuned
in to product needs. If development
projects which are presently being
addressed through this mechanism becomes supplanted by an industry effort,
we will have lost the benefit of millions
of dollars of work by highly motivated
parties.
It is important that we fill in gaps
in existing work and encourage development most naturally done by vendors
if we are not to lose as much as we gain.

We're out to convert the cable industry.
Panasonic's new TZ-PC 140/170 series cable
converters carry the industry's first 5-year
warranty. Reliability. It's what you demand from CATV converters. It's how you
avoid costly service calls and replacements. It's what you expect from
Panasonic.
Now Panasonic, the industry's leader, proudly unveils anew
standard in reliability: the new PC 140 and 170 series cable converters.
And we're backing them up with an unprecedented 5-year warranty.
That 5-year warranty covers ahigh-performance package:
550-MHz/85-channel, phase-locked synthesizer circuitry, an allfunction, wireless remote, built-in BTSC stereo-compatibility and
Up-Down Channel Scan. Plus Sleep Timer; aParental Guidance
Control option and more.
For product or dealer information, call (201) 392-4709.
Panasonic's new PC 140/170 series cable converters: the
means to end-user satisfaction.

Panasonic

CATV Products
Reader Service Number 8

return path

RL vs. SRL
Your article "Time Domain Reneetometry" in the December '87 issue is
very confusing—right from the very
first sentence. "Structural return loss"
and "return loss" are different. "Return loss" is the ratio of reflected to
incident signals. Structural return loss
refers to reflections due to structural
imperfections in a cable, usually due
to manufacturing problems, e.g. unwanted periodicities in the mechanical
structure of the cable.
Put briefly, a return loss test, e.g.
use of areturn loss bridge, will indicate
apotential transmission problem caused
by impedance mismatches in the transmission line. The return loss bridge
shows "frequency domain" information—reflection magnitude as a function of frequency. A time domain
reflectomer (TDR) will help identify
where the problem is and tell you
something about its nature. The TDR
displays reflections as a function of
time. The time parameter can be easily
translated to distance in the cable.
TDRs can be used in coaxial cable,
paired cables or even optical fibers.
Ken Simmons wrote the original
papers on structural return loss measurements for cable-TV. I wrote the
original papers describing application
of TDR techniques to cable-TV systems. Ken's papers were written about
25 years ago; mine were written about
15 years ago.
L Switzer, consulting engineer
"Sruki" is right. We're only discussing
SRL.—Ed.

Extra considerations
lwish to respond to Raymond Perrin's comments ("Coax inadequate to
stop leaks,"CED, Jan. '88, p. 28) through
this letter and hopefully inform him of
some additional concerns he may not
have considered.
First off, Iwish to share his concerns
regarding signal leakage, from any
source. Iam, as he is, an amateur radio
operator, W2QUU, and a member of
the American Radio Relay League. I
have been, by profession, a cable TV

engineer for the past 25 years and have
viewed signal leakage from both sides
of the fence.
Although fiber optics does offer the
potential to reduce signal leakage from
CATV cable plants, he should realize
the following. My experience has shown
that most of the signal leaks, from
cable plant, in the form of RFI, generally do not originate from the hard
aluminum sheath coaxial cables but
rather from the subscriber drop cables.
Further, much of the source leaks are
from subscribers tampering with their
drop cables, attempting to split the
cable for additional set connections,
and from direct consumer electronics
interface such as cable-ready TV receivers. New properly installed subscriber drops, protected from moisture
effects, connected to aproperly shielded
subscriber set-top converter will not
cause interference.
Iam not saying that cable plant does
not leak, but rather that new techniques and equipment used today are
designed and installed with a design
concept of avoiding RF interference.
The cable industry today knows much
more and is more sensitive to RFI.
Fiber optic plant may not eliminate
RFI unless light is brought right up to
the TV receiver. If an RF interface
occurs and if consumer electronics,
such as cable-ready TV receivers or
VCRs, are utilized, interference will
exist.
The answer, I believe, is to press
consumer electronic manufacturers to
shield their products better and enforce
fines to prevent subscribers from tampering. Just these changes would make
anoticeable difference in RFI, even on
an all-coaxial cable plant.
Steven R. Raimondi
Vice President/Engineering
United Artists Cablesystems Corp.

Taking exception
CED has usually treated our company and its products very fairly and
well, however, I must take exception
to the way our products were portrayed
in the "Small Systems" story on page
50 (see "More Money Savings Tips,"
CED, Jan. '88).
Clearly implied in the wording "nonstandard format" is that our stereo
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modulator is not compatible with standard stereo TV sets. This is not true.
Furthermore, our stereo format is identical to the BTSC format. That is why
stereo from the FMT633S can and is
being received on stereo TV sets.
The difference resides in the companding algorithm, which is quite
different, yet also produces a very
strong stereo perception at the TV set.
In fact, our companding system will not
only produce strong stereo through RF
set-top converters, but also on cable
systems with stereo-compatible baseband set-top converters over the normal remote control volume control
range, while BTSC systems only produce stereo at the full volume setting.
Cable systems with baseband converters have the greatest problems converting to stereo in large part because the
BTSC companding process wipes out
stereo when the subscriber tries to use
his remote volume control. It's hard to
sell remote volume controls when the
subscriber can't use them on stereo
programs without losing the stereo.
We feel our equipment was completely misrepresented and furthermore, the use of the phrase "nonstandard format" is both untrue and
inappropriate since it leads to substantial misunderstanding on the part of
the reader, who is thereby induced to
presume that some sort of special or
different TV receiver is needed to
decode this supposed "non-standard
format."
Furthermore, it is implied that not
only is the FMT633S a"non-standard"
format, but that an ADM-1 deviation
meter is required to set it up. This is
also untrue. The FMT633S needs no
other equipment to set it up at all, since
it has abuilt-in VU meter to set audio
levels. The writer mixes oranges with
potatoes by implying any unique linkage between these two products. In fact,
the ADM-1 is used by cable operators
to set TV audio deviation to equal
volume on every channel, either monaural or stereo.
F.F. McClatchie
President
FM Systems
We never have said it wouldn't work.
It just isn't BTSC. Frank's right about
the ADM-1.—Ed.

Albert Harper
lk ,11 HereIli

AI Tomkins

Sharon Albert

Now any Albert
can be an Einstein.
The new SAM 1000 signal level
meter from Wavetek makes evety
service tech agenius.
That's because it's so advanced,
you can't make amistake.
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 stepping quick and simple.
And instead of aslide 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 frequencyyou
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
frequency accuracy.
Hard headed.
The new SAM 1000 comes in a
high-impact ABS case.
It's reliable, too. With an electronically controlled attenuator, a
sealed rubber keypad, and completely tested for temperature and
humidity extremes.
Reader Service Number 9

Under $1000.
The new SAM 1000 has arange
of 50 to 550 MHz, with an optional
5to 50 MHz plug-in subband. And
astandard 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 Einstein 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.
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Gettin better S/N and
be ter pictures
ere's the problem in a nutshell.
Current VHS machines and typical metropolitan-area broadcast
stations deliver pictures with 53 dBmV
S/N to the TV receiver. Super-VHS will
do even better. But ignore for the
moment the possibility that the new
consumer standard of comparison for
home video will soon be S-VHS or that,
at some point, HDTV will surpass
S-VHS.
How does CATV stack up? Not very
well at the moment. Assume that, as
an industry, cable operators get about
54 dBmV C/N off most satellites; modulator performance of 57 dBmV C/N and
about 43 dBmV at best for distribution
system performance. Assume that the
typical converter is somewhere in the
12 to 14 dB noise figure range and that
currently available TV sets have about
7dB or better noise figure (which leads
your customers to ask why their
pictures look better when the
converter isn't hooked up).
Assuming that supertrunk or microwave hops
range from 53 to

H

Distribution dBs are
easier to get than
headend dBs
62 dBmV C/N and will tend to have
relatively little effect on system C/N,
the typical subscriber might get aC/N
of about 41 dBmV.
And there's the rub: 53 dBmV off-air
or from VHS; only 41 dBmV over cable.
Now, unless we miss our guess, some
metropolitan-area operators may already be running into situations where
plant has to be redesigned to a higher
standard of S/N performance than is
generally the case today. About 3 dB
more headroom would seem the minimum investment.

And make no mistake: picture quality will be even more critical as the
installed base of S-VHS machines grows.
The reason: they need to see about 45
dBmV to properly record video delivered over aCATV systeai.
Nobody knows for sure yet, but
HDTV might need to see 49 dBmV at
the set. For a CATV system to deliver
that kind of performance the satellite
receive signal might have to be 57
dBmV; the distribution system at 55
dBmV. That would be possible only
with shorter cascades. Hence the relevance of ATC's proposed fiber/coax
distribution system that runs homerun fiber to distributed nodes and
jumps back to RF only for the final two
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or three amplifiers.
The question is, can any of the
required headroom come from the
headend, given that most system noise
and distortion is contributed by the
distribution system? Possibly, but it's
debatable. "There isn't much you can
do other than possibly fiddle with
antenna size," says Joe Van Loan,
formerly Viacom Cablevision's vice
president, engineering. "If there's any
reserve on the satellite link, we tend
as an industry to go with smaller
reflectors."
Receiver choice can make a difference though. "Some receivers are
better than others—especially under
marginal signal conditions," Van Loan
says. LNA switch-outs also can make
adifference. Viacom recently has been

Broadband:
For the best in distribution amplifiers
Broadband Engineering offers adistribution
amplifier for every application from the lowest
cost to the highest performance CATV, MATV
and SMATV installation.

excellent heat transfer from active devices for
long life and reliable service.

Flexibility to meet demanding 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

And we don't forget maintenance either. Our
hybrids are installed in sockets so that replacement is quick and easy and down time short.
We don't cut corners in design, we engineer the
best.
For more information, call Broadband Engineering at 800-327-6690 (305-747-5000 in Florida) or
write us at 1311 Commerce Lane, Jupiter, Florida
33458.

Extruded aluminum housings insure

For quality, performance and service, call Broadband
lt,
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Quality and Innovation
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HEADEND DESIGN

Overall, what ATC will be
looking for is better operations
that deliver better video
performance.

replacing older LNAs with newer lowon a wide basis. "It makes the local
noise devices, gaining a dB or two for
affiliates pretty unhappy when an
about $100 abox.
Atlanta station at ahotel looks better
Splitter networks in front of the
than the local off-air," Van Loan says.
receivers also make adifference. "EightATC, in fact, is undertaking amajor
way doesn't work so well unless you
study of 80 to 90 headends to find out
compensate with line amplifiers," says just what can be done on the operations
Van Loan. And backfeed from characend to improve current signal quality,
ter generators has to be watched.
says ATC Senior Project Engineer
Off-air signals can be a problem at
Perry Rogan. In some cases, where
times. Cracked insulators on power earth stations have been in place 10 to
transmission lines can really be a 13 years, "dishes might warp, fungus,
nuisance—especially when the probmoss or mold grows on the dishes or
lem isn't a single insulator but many
paint deteriorates," Rogan says. Under
insulators on an old system, as Viacom
certain conditions it might be possible
has had to grapple with on Long Island,
to pick up 1 to 3 dB by cleaning up
N.Y. The solution? "Viacom plans to
some of these operational details. Rogan
direct feed from the ABC affiliates to
thinks receivers and LNAs/LNBCs, on
the headend by microwave. We've done
the other hand, have really come far
the same thing in Chicago and in
in the past few years and doesn't expect
Marin County, Calif., where the unto pick up much improvement there.
usual weather patterns cause fade and
Overall, what ATC will be looking
severe multi-path," Van Loan says. In
for is better operations that deliver
general, ABC seems to be quite willing
better video performance. "We've been
to consider such direct feed situations
concentrating on RE We need to look

at video as well," Rogan emphasizes.
But short of going to broadcastquality equipment in the headend—
which would definitely be expensive—
Heritage's Doug 'fruckenmiller isn't
quite sure what the industry can really
do in the headend. "Bigger antennas
would make adifference in some locations but to really get 3 or 4 dB
(improvement) you'd almost have to
step up to more expensive broadcast
gear. And even then you'd find any
improvements contingent on better signal from the earth station," he says.
Gillcable's Vice President of Engineering David Large couldn't agree
more. "We've got aseven-meter Simulsat pulling 52 to 56 dB S/N. The
RS-250B medium-haul spec is 60 dB
and we'd like to see that at the
headend. But a10-meter Simuleat isn't
realistic in our situation." A fraction
of a dB might be gained by using the
lowest possible noise LNA in some
instances, he suspects.

Craftsmanship And Integrity

COMMUNICATIONS

919-595-2116
PROVIDING FIBER OPTIC SERVICES
TO THE CATV INDUSTRY
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• Consulting
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• Seminars

but our tools are here to stay!
•Made in the U.S.A.
•Proven in the field for durability
•Hand-crafted from precision parts
•Service-oriented manufacturer
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cable prep
BEN HUGHES COMMUNICATION PRODUC IS CO

207 Middlesex Avenue
Chester, CT 06412-0373
(203) 526-4337 FAX: (203) 526-2291

Excelling in the splicing, testing and fault
location of fiber optics in the 0.S.P.

P.O. Box 763
Walkertown, N.C. 27051
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You'd apectAFamilyAs DisdnguishedAs C-CORTo
Produce Morelhan One PhD.
And it has. The latest member of our family
bridgers, and line extenders —for every applicato earn the degree is the Parallel Hybrid Device
tion from the simple rural to the complex metro(PHD) trunk amplifier. Designed for the interpolitan CATV installation.
mediate system reach —between push-pull and
Our push/pull, parallel hybrid, feedforward
feedforward applications, it has many of the feaand mini-trunk amplifiers are available in
tures of its more powerful brothers. And it provides awide range of bandwidths. And they're all fully
arare mix of performance and economy. The
compatible with such auxiliary devices as equalother PHD family members are bridger modules,
izers, pads and power supplies.
terminating bridgers, and line extenders.
Most importantly. C-COR's cable distribution
With this latest addition, C-COR now offers a products come with the industry's first threecomplete line of high quality amplifiers —trunks, year warranty And they're backed by acompany
Reader Service Number 13

with areputation for service and quality, and
employees who care.
'lb find out more about the pride of the C-COR
family, call 1-800-233-2267 (in Pa. 814-238-2641)
or write to us at 60 Decibel Road, State College,
Pa. 16801.
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The Best Reception In The Industry.

HEADEND DESIGN

There's pretty broad concensus
that the distribution _plant is the
easiest place to get better S/N
performance.

"Possibly we could squeeze a couple
more dB out of the modulators. Receivers tend to vary—the home receiver
stuff just won't work. Still, you're
constrained by the basic S/N coming off
the earth station. Ku-band with a
six-meter or seven-meter antenna gives
you pretty high gain."
The satellite link is a problem.
"Although I measure 52 dBmV S/N,
that's luminance. Chrominance isn't
nearly that good," Large says. "The
problem is that NTSC never was designed to be sent through atriangular
noise spectrum. MAC, for example,
would deliver better S/N for both
luminance and chrominance."
Large says Gill "comes out in the
50s from the headend but video S/N
goes to 44 dBmV or so on our longest
cascades. So even if we raise levels 3
dB out of the headend it doesn't necessarily get to the subscriber drop. We
probably can get a dB out of the
headend and pick up the rest in the

distribution system."
Currently available technology can
improve S/N by 12 dB at the studio end
and companding, for example, also
provides effective S/N improvement,
Large argues. "I'm not sure it makes
sense to try and milk an extra 5 or 6
dB out of the headend when higher
levels and shorter cascades will also
give you better S/N."
And upgrading headend performance without fixing the distribution
plant probably is pointless. "It doesn't
make sense to do much over 50 dB out
of the combiner unless the distribution
plant is also upgraded at the same
time," Trunkenmiller says. And there's
pretty broad concensus that the distribution plant is the easiest place to get
better S/N performance.
"Where you're currently using pushpull you can go with power doubling
or feedforward, designing a system for
48 or 49 dBmV instead of 43 dBmV,"
says General Instrument's Geoff Ro-

man. "More electronics per mile will
do the job when you go with power
doubling and 16-amplifier cascades."
"It's pretty straightforward on the
distribution system side," Van Loan
says. "You have to raise levels. If you
have over 25 amps in cascade you go
AML and leapfrog or go with supertrunk and use feedforward." The added
benefit is more than just S/N. Reliability also goes up when the system is
broken up into smaller chunks.
Gill uses "nothing but FM for
transmission to the headend and fiber
supertrunk at $4,000 a channel for
both video and BTSC audio," the thoughtful veep adds proudly.
But lots of small details can make a
difference. Hank Cicconi, vice president of engineering for Sammons, reports that they've found insects building nests in waveguide used for microwave hops, for example, with a resultant decrease in signal strength.
—Gary Kim

BTSC STEREO GENERATOR
FULLY DBX®COMPANDED
INTERNAL 4.5 MHz MODULATOR
DEVIATION CALIBRATION TEST TONE
EXCEEDS ALL OST60/BS1 5 REQUIREMENTS
LOW PROFILE 19" RACK MOUNTING
FOR YOUR FREE COPY OF" IMPLEMENTING STEREO TV" CALL OR WRITE TODAY!
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ELECTRONICS
601 Fairway Drive,
Deerfield Beach, Flordia 33442
(305) 429-0870
lnwats 800-824-4332

Strongest link.
Your satellite receiver is the
first link in the transmission
chain. And one thing you can
always count on—the headend signal never gets better
than it is at the receiver.
Which is averygood reason
to specify Standard's Agile 40
C/K Satellite Receiver—but
it's not the only reason.
The Agile 40 C/K was designed from the ground up
solely for commercial applications. 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 minimize terrestrial interference;
and a power supply built for
the demands of 24-hour-aday operation.
The Agile 40 C/K is also the
receiver to have when you're
expanding your headend.
Because our internal 9501450 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.

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 replacement/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 specifications, contact the SATCOM
Division for the Standard representative nearest you.

Standard

Communications

SATCOM Division
P.O. Box 92151
Los Angeles, CA 90009-2151
Telephone: (800) 243-1357
In California (800) 824-7766
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RF broadband design...
s

ince broadband technology has become available for data network
communications, the big question
has been how will a TV-related technology blend into a data communications environment for a long term
commitment? Though fiber optic networks were the state-of-the-art in the
data communications field, it did not
have the varied service flexibility of
broadband systems. An RF broadband
cable system offers substantial networking capabilities that go beyond
TV entertainment. Yet many people
today do not realize the full potential
of this type of communication system.
This article focuses on a unique cable
design program called Broadband System Engineering, a CAE (computeraided-engineering) PC-based software
program.
Computer networks usually have
focused on twisted pair wire cabling or
low frequency (baseband) coaxial cable
concepts. This type of architecture is
easily designed, economical and quickly
installed. It has long been the favored
means of connecting computers to terminals or to other computer mainframes. But cable TV technology revolutionized data network systems.
Broadband systems have a proven
track record of reliability. A broadband
system can provide years of troublefree service when coupled with asimple
routine maintenance program. Broadband components have a life of more
than 26 years between failures, even
in harsh environments. A properly
installed broadband system is highly
immune to external electrical interferences, including grounding problems
commonly found in baseband coaxial
systems. RF broadband networks have
total bandwidths in excess of 400 MHz
and can be divided or segmented into
many individual channels of varying
bandwidths for use in data, video or
voice.
The significance of this architecture
is the elimination of wiring bulky
cables between end devices to acontrol
center. A broadband system uses a
short wall drop cable connection to a
coupling interface or tap located along
the main cable routing. This method
permits many devices to share the
By John S. Gutierrez,
Com.Net Engineering Co.

...made PC easy.
same cable medium simultaneously.
Equipment can be easily relocated
without major re-cabling. In this scenario, a broadband cable medium is a
"wire once" concept, vendor independent, transparent to other users, multifunctional and expandable without need
of re-designing.
Broadband design requires careful
attention to detail, and, before the PC
revolution, it required much painful
toil on acalculator. Designing RF cable
systems was a maze of mathematical
calculations and painstaking trial and
error decisions of component selection.
Any design modification required recalculation.

components individually. The latter
method is recommended for more accurate calculations, as most manufacturer's specifications provide for the
worst case scenario which may yield
higher system signal levels than calculated.
One of the main characteristics of
coaxial cable, regardless of length, is
that RF signal losses are not equal over
a wide range of frequencies. Signal
losses are higher at the higher frequencies. For example, the cable signal loss
at 175 MHz is 6.8 times greater than
at 5MHz and at 450 MHz 1.474 times
greater than at 216 MHz. The differences between the insertion losses is
called tilt and is expressed in dBs. The
overall total insertion loss will vary
depending on the cable length, diameter and the dielectric material used.

FIGURE I

1110APIAN) SYSTEM ENE1NIIIINE
Computer-Aided Engineering for troadband IF Communications Networks

UMW

Feeder Design

Foret Design File

File &Weems

Exit

'Woodland Trunk System Design

Version 3.1
Copyright (C) 1964,1986 hy Precision Measersouts Company
All lights leserved ** Usauthorixed Duplication is Prohibited
Serial Nosher

9 Sep 19117

All passive components, which includes coax cables, splitters, directional couplers, taps, cable equalizers
and power inserters have insertion
losses that must be considered in
broadband design. Cable connector
losses are not considered since their
insertion loss is not significant. One
usually follows the manufacturer's published specifications or lab tests the
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The larger the cable diameter, the
lower the overall signal attenuation
will be for equal lengths of cable.
Splitters are used to divide the
signal. Depending on the manufacturer, each two-way splitter characterizes an insertion loss on each leg,
typically about 4 dB. Some splitters
operate as a three-way balanced or
unbalanced output, in which one of the

Now...You, too, can have

Powerful
Friends in
High Places
To upgrade your Jerrold STARLINE® 20 amplifiers
and J-Series line extenders, simply "drop-in" new
Jerrold power doubling modules. No respacing, no
replacement of housings, no big rebuild costs. Put new
powerful friends—SJPA power doubling trunk modules
and JLP power doubling line extender modules—into
your existing housings, even if they are in high places.
A high gain automatic trunk module, the Jerrold SIPA 450/27
uses the latest generation of hybrid IC technology for optimum
performance. Its new die casting affords dramatic improvement in
heat dissipation and is compatible with all earlier versions of the SJ
series chassis and housing. The SJPA provides 27 dB of operating
station gain with abode slope control for flat output levels
(sloped output levels are optional).
Jerrold JLP Series line extenders offer power doubling at 450 MHz and
550 MHz, making them ideal for rebuilds, upgrades and new builds.
It makes good sense to upgrade with power doubling modules from the
original manufacturer of your equipment. For more information, contact
your Jerrold account representative or call or write Jerrold Division,
General Instrument Corporation, 2200 Byberry Road, Hatboro, PA 19040.
(215) 674-4800.
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INSTRUMENT

JERROLD
...where innovation is atradition
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Directional couplers have a
through leg and a down leg of
a typical insertion loss value
20, 16, 12 or 8 dB.

FIGURE 2

* * * * PIBIGN SET-UP PARAMETE1S
I. Project Name:
SAMPLE DESIGN
2. Designer: DON BISHOP

• ** *

3. Date (MM/110/YY): 9 Sep 1987

.

FOOWARD (HF/LF): 31.e / 28 9
REUERSE (HF/LF): 12.8 / 12.8

4. Trunk Output Levels
5. Trunk Input Levels

6. tliaie
Forward System Tap Levels (HF/LF): 0 / 0
7. Maximum Forward System Line Tilt (HF - LF): 6.0 dl
8. Forward System Design Frequencies (HF/LF): 450 / 222 MHz
9. Reverse System Design Frequencies (HF/LF): 186 / 10 MHz
10. Cable Spec File: COMMSCOP.CAB
12. Amp Spec File : JERROLD.AMP

11. Tap Spec File: JERROLD.TAP
13. )C Spec File :CCOR.DC

14. Lime EQ Mode: WARMING
16. Starting Cable Size:
17. Include Amplifier Labels: YES

IS. Amplifier Mode: WARNING

down legs has a lower insertion loss
than the other two. Losses will vary
slightly with respect to the applied
frequencies with higher power losses
through the divided legs as the frequency increases.
Directional couplers, like the splitter, divide the signal power but unequally. Called DCs, they have a
through leg and adown leg of atypical
insertion loss value 20, 16, 12 or 8dB.
RF signals can travel in both directions
on DCs—from the input to the down leg
and vice versa. However, signals are
impeded from traveling between the
through-output leg and the down-leg.
This isolation gives rise to the term
directional. In some instances, DCs can
be called directional taps, as their
application is to "tap" a determined
amount of signal level from a main
distribution cable. Depending upon the
down leg value, the through insertion
loss will be less for a higher down leg
value. Again, as in splitters, insertion

ru
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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, affordable, and easy to use!
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Reintroducing
LRC's
3-piece
Connector.
We've kept our no-twist center
conductor feature, yet removed
the keyway so that it no longer
inhibits connector installation.
Now you won't find a 3-piece
that's simpler to install...especially with our guess-free positive
stops, 2-inch pins and center
conductor cutting guide.
Plus, now our 30 db return
loss is extended to 1GHZ on pin
type and splice connectors. So
an LRC 3-piece connector will
accommodate your channel
expansion for years to come.
The next time you spec a
3-piece...connect with LRC.

AUGAT

tleC

Apart of the growing Augat Communications Group
FORMER DESIGN
(End View-Entry Body)

901 South Avenue
Post Office Box 111
Horseheads, NY 14845
(607)739 -3844
TELEX: 5101-011251
FAX: 607739-0106
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The forward output of all
amplifiers will be identical with
each amplifier's gain set.

frequency will have lower loss, resulting in a higher signal level to the
amplifier input, an equalizer, as previously described, must be selected to
equally impose the same loss at the
lowest frequency band edge. Often,
amplifiers cannot be physically placed
at the unity gain point. In such acase,
the amplifier should always be located
before going below the unity gain point
and to use an appropriate plug-in
attenuator pad (rated in dB) to achieve
the same effect. Everything now being
equal, the forward output of all amplifiers will be identical with each amplifier's gain set and adjusted for the cable
and component losses placed ahead.
The reverse amplifier path uses a
different gain principle in that its
output is pre-tilted to overcome the
next reverse direction cable and component losses so that all signals arrive at
the next reverse amplifier input or
headend at a predetermined level and
flat across the bandpass.

FIGURE 3

Tap Valse: 29
Forward*

8 Port

9.8 / 6.6

*• • *

Reverse* 58.1 / 49.7

CURRENT

Total Footage:
Unresolved Splits:
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DESIGN

Frequency

Dist ANI 1
2way Uri
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* ***

:Levels •Tilt •Losses •Loss/Ft

Forward 0 450
lit 222
Reverse 9 186
18

Working Design

STATUS
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37.37
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21.26
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•
•
• 0.5 •
•
•
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dB
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OPERATIONAL SYSTEM DESIGN PARAMETERS
Min.
Max.
Max.
Max.

Tap Levels :
System Tilt:Forward Loss:
Reverse Loss:

6/ 6
3.8 dB
38 dl
26 dB

Cable Size: .580" III
Tilt Mode :WARRING
Amp Mode :WARMING
C:
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Agile Processor
Model 361H

749.00

Agile Modulator
Model 360H
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416,

Now you may achieve total channel agility in your headend at modest cost.
Processor 361H accepts off-air channels 2 through 69; output 2 through YY.
Modulator 360H outputs 2 through YY. Both are 60dBmV SAW filtered stereo and
scrambler compatible with non-volatile channel selection and automatic FCC off-sets.
Full Specifications Upon Request
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Tracking the component losses
became time consuming and
a drudgery, and many began
turning to a PC for help.

Signal losses must be calculated at
the frequency band edges. In early
CATV design the only frequency considerations were 54 MHz and 212 MHz.
lbday, the bandpass can range from 5
MHz to 600 MHz and can be partitioned
into two separate bandpass configurations for bi-directional communications over the same cable. Single cable
systems using a split configuration
requires that four band edges, two
forward and two reverse, be calculated.
lincking the component losses with a
calculator became very time consuming and a drudgery, and many began
turning to aPC for help.
At first, such programs were written
in Basic for limited design operations.
These programs operated as a screen
calculator. The program would track
component signal losses, insert couplers and select taps. Limitations to
these programs were the inability to
save the design as afile, lack of editing
capacity, lack of databases, changing

cable sizes on the fly, limited printer
documentation, etc. Since these programs were individually prepared, the
success of the program was left to the
needs of the designer. For the cable
TV operators who had large-scaled
computers, sophisticated proprietary
programs were written in languages
such as Fortran. Developed as aspreadsheet format that could link to a
database, these programs were
"smarter;" however, they remained
difficult to use and required aseasoned
designer. In some cases, these programs lacked an interactive user screen
to see the design in progress. The
designer would have to choose the
components manually, then run the
program to see the results later. In
addition, editing was cumbersome and
time consuming.
The popularity of RF interactive
networks fueled the need for PC CAE
programs. These programs were generally developed in-house and were not

for sale. Some have recently become
commercially available, but have been
priced above a comfortable cost, keeping it out of reach of acable contractor
desiring to get into broadband design
or companies installing a single LAN.
For many, turning to popular spreadsheet and database programs offered
relief from the ball-and-chain calculator without being a skilled programmer. But spreadsheet program usefulness remained limited. In some spreadsheets, the designer chooses the tap
values, then runs the program to verify
the outputs. Failure resulted in the
designer editing the work cells and
re-calculating the design. The forward
and reverse paths, in some cases, had
to be calculated separately. Printing
out the design analysis is generally
limited to the PC's print screen function. In addition, documentation was
limited.
ComNet Engineering Co., together
with Don Bishop, owner of Precision

R.T.G.* VERSALIFTS Ready for You -Right Now!
When you need a lift in a hurry, call

prices are right, too. Truck or van

your Versalift Distributor. He has
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Now!
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TIME
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P.O. Box 20368
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(817) 776-0900
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Relying on outside help was
not always free of its problems
and often caused delays and
unexpected overhead costs.

Measurements Co., carefully looked at
the market issues for broadband design
CAE software. In the analysis, many
companies and network integrators
understood the basics of broadband
design principles but had no desire to

work behind a calculator, nor to develop a spreadsheet program or spend
the money for aCAE program. Relying
on outside help was not always free of
its problems and often caused delays
and unexpected overhead costs. A CAE

e

sapeee eppaerceeres
PRODUCTS
Pole line hardware
Subscriber drop line hardware

CONSTANT SERVICE
BACK UP

n

SPECIALTY
Suspension, fastening, identifying
and U/L approved grounding
devices

BENEFITS
Cost efficiency with long lasting,
labor saving, security designed,
quality hardware.

Nation wide distribution
Installation techniques seminar

n
n
n

Customer support action line
Customized marketing programs
On site quality control programs

Call now for product catalog, distributor list,
training seminar procedures, drop hardware evaluation criteria :
USA National Toll Free Line :1-800-361-3685

lecee, aka/fee/Gee Jett eatue,
SACHS COMMUNICATIONS INC.

30 West Service Road
Champlain, N Y 12919-9703
1-800 361-3685

SACHS COMMUNICATIONS INC.

1885 West Darmouth Ave unit 1
Englewood, Co 80110.
1-800 -361-3685/303 761 8339

SACHS CANADA INC.

745 Avoca Ave
Dorval
C H9P 104
1-514-636-6560
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program was needed that had to be
both affordable and possess many of the
"smart" features found in either the
proprietary or high cost CAE versions.
A cable design program is generally
written with several calculator spreadsheets linked to a master spreadsheet.
These spreadsheets have access to database files which contain information
about the individual cable component
insertion losses used for the calculations. Obviously, the accuracy of the
database will determine the design
output. Information such as cable
lengths are immediately calculated for
the imposed band edge losses. Such
losses are calculated from a cable
manufacturer cable file by a program
sub-routine, with the final output/
return levels sent to the PC screen and
program memory to await the next
input statement. If the next statement
asks the program to select a four-port
tap, the program scans the pre-selected
manufacturer's tap database file to
select the proper tap value that will
deliver the minimum tap port levels or
drop levels. Anytime the signal falls
below the minimum level, the program
will prompt the designer that an amplifier is needed or that an alternate
component selection should be made.
The first effort of a cable design is
first recorded in the PC's RAM and
must be saved to disk to preserve the
work for recall at alater time. Separate
program routines accomplish this task.
Most programs provide printer printouts of the design, mostly in the form
of a BOM and signal level analysis.
Some go a bit further by linking to a
drafting program. Be aware that programs that link to aCAD only results
in a schematic, not a made-to-scale
overlay of the physical layout.
So, what should one look for in
evaluating a cable design program?
Here are some basic suggestions:
• The program should have a frequency range from 1MHz to 600 MHz
with user defined frequency splits. It
should also have the ability to design
dual cable systems for LAN applications.
• The program should support multiple manufacturer databases so the
designer can pick and choose from a
variety of components.
• The database should be able to be

IN STOCK AT
TONER
Full 5-550 MHz Bandwidth
Tongue in Groove
Housing with
Neoprene Weather
Gasket

Plated Solid Brass
"F" Ports

Stainless Steel
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For aSuperior
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Precision
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

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

laWr
cable equipment, inc.

969 Horsham Rd. • Horshani, Pa. 19044
Call Toll-free 800-523-5947
in Pa. 800-492-2512
FAX: 215-675-7543
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When comparing program
prices, be aware that even the
more expensive programs may
come with some surprises.

user modified, edited or created with a
minimum of six manufacturer files
consisting of coax, taps, power passing
DCs and amplifiers.
• The program should have editing
features that recalculate the balance
of the branch when a component is
inserted, deleted or replaced. Recalculations should be of sufficient speed as
to not require aco-processor.
• The program should be able to
save the design.
• The program should be able to
print the design to aprinter or to adisk
in ascii. Print-screen keyboard commands should be avoided. The program
print function should operate independently using only the saved design.

such as "hot taps."
• The program should allow "What
if?" simulations and global component
replacements.
• 'flunk and feeder designs are
often designed separately with the
trunk designed first. Some programs
will link the designs automatically,
while others provide feeder-to-trunk
linking using manual means. Automatic is nice, but comes at aprice.
• The program should select tap
values automatically based on either
levels at the tap port or at the drop.
• The program should provide automatic or manual insertion of in-line
cable equalizers and provide awarning
that tilt has been exceeded.

FIGURE 4

Broadband System Design * Data File Formatting Utility

1

File Format Settings
Source Path: C:\CABLEDSG
Source Name: SAMPLE.DSC
Destination: PRINTER (LPT1:)
Form Feed : CONTINUOUS

Input/Output Status Summary

File Directory

Source Drive C:
Printer: ON LINE

Some programs require loading the
program in the design mode before
printing. The program printout should
include a basic BOM of total number
of components used (excluding poleline equipment) and a printout of RF
levels, both forward and reverse levels
at the band edges located at the tap
ports, cable sections, DCs and amplifiers. Information about the amplifiers
should include required pads and equalizers.
• The program should provide the
ability to override any of the automatic
decisions used to select components,

9584 Xbytes free
PAPER OX

• The program should track and
screen display real RF levels as components are inserted or as the design is
reviewed. Ibtal insertion losses from
the previous amplifier should also be
shown and tracked.
• The program should allow the
designer to start with any signal level
for abeginning reference.
Some may measure aprogram performance by the number of miles or nodes
it can design within a file capacity. It
is recommended that cable designs be
limited to the area served by the power
supply or trunk station and feeder
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distribution. Large design files can
lead to long recalculations, searches or
outright confusion.
When comparing program prices, be
aware that even the more expensive
programs may come with some surprises. In order for these programs to
be auseful design tool, extra program
modules may be required and will add
to the basic price. Some of the more
expensive programs can do RF distortion analysis while doing adesign, but
these programs can be purchased independently at asavings. It is important
that one evaluate and select a cable
design program that meets the basic
needs, as outlined above, while not
getting carried away with the extra
gold plating.
ComNet Engineering markets a cable design program called Broadband
System Engineering. The software is
intended for everyone who engages in
broadband networks or CATV systems.
Without any special hardware requirements, the program operates on any
IBM, XT, AT or 100 percent compatibles. The program was developed for
those who were inclined to design their
own RF system and for network integrators or cable installation companies
interested in getting into broadband
design with aminimum investment in
software. BSE uses familiar command
conventions used by popular word processor and spreadsheet programs.
The program comes with afile maintenance program which allows the user
to create and edit up to 10 manufacturer files for each of the following
categories: coaxial cable; tap; directional coupler (including balanced and
unbalanced splitters, an equalizer and
one power inserter); and amplifier. The
program comes listed with Comm/
Scope, Times Fiber, 'frilogy, C-COR,
Scientific-Atlanta, RMS, Jerrold, Magnavox and Eagle manufacturers.
Before designing from the program,
it is important that acable routing be
prepared. Using architectual blue line
drawings, line out the cable routing
showing the planned cable locations.
Define the cable that is to be used
according to type and size. Account for
all distances including any elevation
changes. Using schematic symbols,
mark the locations of taps and couplers
to be used without any attention to
their values. Also be sure to account for

DESIGN

The Set-up Parameters screen
is a fill-in-the-blanks form where
the designer can enter the
project name, his name and
the date.
the distances between all passives.
Amplifiers need not be located but for
the starting location, such as, the
headend.
After loading BSE into the PC, a
main access menu allows a choice of
modes: trunk design, feeder design, file
formatting (printing) or utility file
program (used to create or edit the
manufacturer database) as shown in
Figure 1.
Using the Tab key moves the highlight to the command function desired
followed by pressing the Enter or
Return key. Selecting the trunk design
(or feeder design) will initially bring
up ablank status design screen indicating the "System is clear" in the
operating design window.
(For clarity, entries between the
bracket signs represents a keyboard
entry) The [I] key pops up the command request line on the lower-left
hand of the screen. The [I] command
trees through amultitude of options for

editing, change commands, file functions and printing. The user enters [I],
Option and Start-up commands to get
to the Set-Up Parameters function
illustrated in Figure 2.
The Set-up Parameters screen is a
fill-in-the-blanks form where the designer can enter the project name, his
name and the date. These three entries
will print on each header page on the
bill of material and design printout. In
addition, the other entries will tell the
program what kind of system architecture the user will be designing by
entering the frequencies of the band
edges for the designated split frequencies for the forward and reverse direction. For dual cable, both directions
would have identical frequencies entered. Other selections are the maximum cable tilt, initial RF output and
required minimum reverse input, minimum tap port RF level specifications,
selection of the manufacturer's for taps,
etc. One changes the manufacturer file

Lower your
wiring costs
with
Moore
Moore
Moore
Moore

Steel Riser Guard
PVC Cove Molding
PVC Riser Guard
PVC Latch Duct

When you specify Moore PVC products, you
get atough and durable conduit which performs 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
from sun rays.

selection by pressing the [Tab] key as
required to get the desired selection.
Also, one can select automatic insertion of amplifiers/EQ or set them in the
warning mode. The amplifiers can be
labeled individually from the keyboard. For convenience the set-up can
be saved if the same parameters will
subsequently be used again.
After setting the system parameters,
the program can be started by pressing
the keys [Ctrl][Enter] at the same time.
The Current Design Status, Figure 3,
will be the operating screen for designing. Five windows which show the
current status of the design calculations are from the top clockwise as
follows. The top window displays information about the tap selected automatically by the program along with the
operating forward and reverse signal
levels. This same window will display
the program's calculated pad and equalizer requirements for amplifiers seContinued on page 56

Mooreb Steel Riser Guard combines the
strength of steel with the durability of metallic
coatings to provide you with long, reliable service even in highly aggressive environments.
The baked-on enamel paint is guaranteed
against chalking, peeling, and fading.
You can choose from awide range of sizes
and shapes, as well as aselection 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.

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

The cost of the fiber optic
cable is somewhat variable,
based on the number of fibers
and the cable construction.

The costs of an AML for several
configurations are shown in Table 1.
The major cost factors for a fiber
optic system are: the central headend
electronics; the optical transmitters;
the fiber optic cable; installation of the

figh
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fiber optic cable; and the hubs. Whereas
several modulation/multiplexing
schemes (e.g. digital, VSB-AM and
FM) have been described for formatting
multiple television signals for transmission over fiber optic systems, the
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AGC Range

— 10 dBmv to + 25 dBmv input

AGC Type

Keyed sync tip

AGC Stability

0.5 dB
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12500 Foothill Blvd., Lakeview Terrace, CA 91342
(800) 421-6511/(818) 897-0028
Reader Service Number 28
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only cost-effective equipment available
on the market today uses frequency
modulation. The cost of the modulation/
multiplexing equipment at the headend
is $2,000 per channel. Only one set of
this equipment is needed per cable
television system, independent of the
number of hubs and the number of
channels per fiber. The number of
optical transmitters required at the
central headend is dependent on the
number of channels per fiber and the
distances to the hub locations.
The equipment currently being marketed by Catel is capable of 40 unscrambled television channels (or 20 scrambled channels) per fiber. The number
of hubs that can be served by one fiber
optic transmitter can vary from one to
as many as eight, depending on the
geographic distribution and distances
to the hubs. Three hubs per optical
transmitter seem to be a practical
limit. For the purpose of this example,
we will assume that one optical transmitter can accommodate 35 channels,
that two optical transmitters are required for the 60 channels, that three
hubs can be served per optical transmitter and that an optical transmitter
costs $4,000.
The cost of the fiber optic cable is
somewhat variable, based on the number of fibers and the cable construction.
We will use a cost of 45 cents per foot
for two-fiber cable in the 35-channel
system, and 55 cents per foot in the
60-channel case. (It is customary to
include one extra fiber in the cable.)
The installation of the cable can vary
from 60 cents per foot for simple
overlash to more than 90 cents per foot
for more complex installations. We will
use 75 cents per foot for the this example.
The number of miles of fiber per hub
can vary greatly due to the desired hub
locations, right-of-way restrictions, and
the like. lb be consistent with the
above microwave analysis, we will
assume an average distance to the hub
of seven miles when comparing to the
low power case, and 12.5 miles when
comparing to the high power case.
The cost of a complete fiber optic
multihub system is summarized in
Table 2. The performance of the fiber
optic system is considerably better
than that of the microwave system. As
an example, the signal/noise ratio of

DESIGN

The Set-up Parameters screen
is a fill-in-the-blanks form where
the designer can enter the
project name, his name and
the date.
the distances between all passives,
Amplifiers need not be located but for
the starting location, such as, the
headend.
After loading BSE into the PC, a
main access menu allows a choice of
modes: trunk design, feeder design, file
formatting (printing) or utility file
program (used to create or edit the
manufacturer database) as shown in
Figure 1.
Using the Tab key moves the highlight to the command function desired
followed by pressing the Enter or
Return key. Selecting the trunk design
(or feeder design) will initially bring
up ablank status design screen indicating the "System is clear" in the
operating design window,
(For clarity, entries between the
bracket signs represents a keyboard
entry.) The 1/1 key pops up the command request line on the lower-left
hand of the screen. The I/1 command
trees through amultitude of options for

editing, change commands, file functions and printing. The user enters 1/,
Option and Start-up commands to get
to the Set-Up Parameters function
illustrated in Figure 2.
The Set-up Parameters screen is a
fill-in-the-blanks form where the designer can enter the project name, his
name and the date. These three entries
will print on each header page on the
bill of material and design printout. In
addition, the other entries will tell the
program what kind of system architecture the user will be designing by
entering the frequencies of the band
edges for the designated split frequencies for the forward and reverse direction. For dual cable, both directions
would have identical frequencies entered. Other selections are the maximum cable tilt, initial RF output and
required minimum reverse input, minimum tap port RF level specifications,
selection of the manufacturer's for taps,
etc. One changes the manufacturer file

Lower your
wiring costs
with
Moore
Moore
Moore
Moore

Steel Riser Guard
PVC Cove Molding
PVC Riser Guard
PVC Latch Duct

When you specify Moore PVC products, you
get atough and durable conduit which performs 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
from sun rays.

selection by pressing the [Tab] key as
required to get the desired selection.
Also, one can select automatic insertion of amplifiers/EQ or set them in the
warning mode. The amplifiers can be
labeled individually from the keyboard. For convenience the set-up can
be saved if the same parameters will
subsequently be used again.
After setting the system parameters,
the program can be started by pressing
the keys I
Ctr111Enterl at the same time.
The Current Design Status, Figure 3,
will be the operating screen for designing. Five windows which show the
current status of the design calculations are from the top clockwise as
follows. The top window displays information about the tap selected automatically by the program along with the
operating forward and reverse signal
levels. This same window will display
the program's calculated pad and equalizer requirements for amplifiers seContinued on page 56

Li
Moore's Steel Riser Guard combines the
strength of steel with the durability of metallic
coatings to provide you with long, reliable service even in highly aggressive environments.
The baked-on enamel paint is guaranteed
against chalking, peeling, and fading.
You can choose from awide range of sizes
and shapes, as well as aselection 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.

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

Number 26
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Multihub distribution
systems...
...for cable
television
application.

Rol

uch as the satellite revolutionized the distribution of television
programs, so is fiber optics revolutionizing the distribution of signals
within the cable television system.
Fiber optics has been used for several
years in supertrunking applications to
interconnect headends, to transport
signals from remote pick-up points to
headends, etc.
Fiber optics is now cost-effective for
the first level of signal distribution (to
multihubs) and will soon provide a
cost-effective alternative that can replace all active devices used in the
traditional distribution system. The
fiber optic system provides a signal
quality that is far superior to any
alternative, and may prove to be the
only technology capable of previding
the performance characteristics necessary for the distribution of high definition television signals.
A number of factors have influenced
the growing interest in multihub architecture. Among these are:
• The need to deliver higher quality
signals deeper into large systems;
• the economic advantages of consolidating headends;
• the requirement to upgrade the channel capacity and/or signal quality of
acable system; and,
• the need to lengthen the cable runs
of a system beyond the practical
limit of amplifier cascades.
The hub may be thought of as an
extension of the headend, since the hub
will deliver "headend quality" signals
to the tree-and-branch distribution system. The central headend, plus the
hubs, form adistributed headend architecture that provides greater flexibility
in the overall design of acable system
and a substantive improvement in the
signal quality delivered to the subscriber. As distributed headend architecture evolves, the delineation between the headend of a cable system
and its tree-and-branch distribution
subsystem will be less clearly defined.
Two technologies exist to implement
multihub systems: microwave radio
and fiber optics. Microwave radio has
been used extensively in this applicaBy Charles L. Cerino,
Comcast Cable Communications Inc.

tion with somewhat mixed success,
depending on the distances, the terrain
and the weather conditions. Fiber optics has been used to alesser degree for
multihub systems in the past, primarily due to the cost of the fiber optics and
the terminal electronics. However, the
costs associated with all parts of afiber
optic system have undergone dramatic
reductions. In almost any multihub
design today, a fiber optic implementation will prove to be more economical
than amicrowave system and will have
significantly better performance unaffected by weather conditions.
Ageneralized parametric cost comparison between a microwave system and
a fiber optic system is difficult, since
they have few elements in common.

As an example, the expense of atower,
land and/or "hill-top rental" required
for a microwave is not required for a
fiber optic system; on the other hand,
the expense of obtaining and installing
the fiber optic transmission medium
between the central headend and each
hub has no equivalent expense in a
microwave system. A dramatic cost
reduction in the hub electronics for a
fiber optic system has recently been
announced by one supplier (Catel Telecommunications Inc.).
In the past, a hub cost between
$5,000 and $7,000 per channel for all
of the electronics needed to provide the
signals in aformat compatible with the
tree-and-branch distribution system.
lbday, a fiber optic hub can be purchased at $1,000 per channel with a
much better performance specification
than a microwave receiver. Thus, the
cost of a fiber optic hub is approximately the same as an equivalent
microwave receiver.

TABLE 1

AML microwave system costs
High Power

Low Power
35-channel

60-channel

35-channel

60-channel

Transmitter
Trans site
Receiver
Receive site

$299,000
43,000
11,900
43,000

$500,000
43,000
15,555
43,000

$491,000
43,000
11,900
43,000

$873,000
43,000
15,555
43,000

Cost/1
Cost/2
Cost/3
Cost/4
Cost/5
Cost/6

$396,900
451,800
506,700
561,600
616,600
671,400

$601,555
660,110
718,665
777,220
835,775
894,330

$588,900
643,800
698,700
753,600
808,500
863,400

$974,555
1,033,110
1,091,665
1,150,220
1,208,775
1,267,330

Estimated
maintenance,
1path/15 years

156,800

231,800

771,800

1,266,800

Estimated
maintenance,
6paths/15 years

190,000

265,600

805,600

1,300,600

$861,400

$1,159,930

$1,669,000

$2,567,930

path
paths
paths
paths
paths
paths

Total cost
6paths/15 years

The costs reflected in the above chart do not take into account the additional cost of power
and air conditioning. The tower used for the estimate was a150-foot self-support tower.
All dishes were eight feet in diameter.

38 Communications Engineering and Design March 1988

"Our goal was simple: to create the
most capable ad insertion tool ever
devised. Idon't mind saying, we've
succeeded."
— Bill Killion, President, Channelmatic, Inc.

The ADCART 2+2
Random Access Ad Insertion System
Modular System Design Aids Trend
Toward Interconnects
State of the art software running on state of the art hardware
— ADCART 2+2 uses the latest 16-bit CMOS microprocessors and real-time, multi-tasking software developed by
experts in advanced traffic and scheduling concepts. Openended modular system design enables operators to easily
adapt system configuration to new requirements of arapidlyevolving cable environment. ADCART 2+2 is already becoming the de facto standard in new interconnect designs.

A Quantum Leap

Vertically Integrated Software
With ADCART 2+2 everything you need to set-up and program arandom-access schedule is integrated into the software system. Starting with the first screen you see on the
CRT terminal, every step and function flows naturally from
the previous step, guided by simple, plain English statements and headings. The step to our traffic and billing
software package flows just as naturally and easily by virtue
of system architecture that was designed from the outset to
do exactly that.

Flexible Channel Assignment

F***

ADCART 2+2 Benchmarks

•
F-**>

We weren't looking for afew enhancements or improvements. We were aiming for aquantum leap. We wanted new
hardware running new software that would redefine the way
systems managed and executed their local ad sales programs.
Above all, we wanted asystem virtually anyone could set up
and operate, and at aprice less than any other full-featured
random access system. From now on, when people define
what asystem should do for the insertion of ads into cable
programming, they will point to the ADCART 2+2 system.

*
*
*
*
*

Full stereo audio
New proprietary tape encoding technique allows full
stereo even with current VCRs or allows full Sony®
frame-code addressability
Compact size (3 la" rack height)
Front panel status display
All-channel CRT status display
Computer-adjusted audio levels
Full stereo audio/video preview bus
Memory backup without batteries
Latest A/V IC multiplexing and switching circuitry
Critical system configuration files stored in nonvolatile RAM
User-friendly user interface
Full error reporting
Audio and video processing equipment inputs for TBC
and stereo simulator
Unlimited system expansion capability
Extra auxiliary inputs for message generators, etc.
Lowest cost per benefits of any unit available

Flexibility is the byword for ADCART 2+2 systems. Insert
on virtually any number of channels. Assign VCRs to fit
your avails: two on two channels, four on one channel, or
share four between two channels without overlapped avails.

CHANNELMATIC, INC.
821 Tavern Rd. Alpine, CA 92001
(800) 231-1618 or (619)445-2691
Oftegistentd tradanurit of Sony Corporation

Reader Service Number 27

The recognized leader in ad insertion.
More than 4500 channels in operation

NIL'LT11111

The cost of the fiber optic
cable is somewhat variable,
based on the number of fibers
and the cable construction.

The costs of an AML for several
configurations are shown in Table 1.
The major cost factors for a fiber
optic system are: the central headend
electronics; the optical transmitters;
the fiber optic cable; installation of the

Aletei

fiber optic cable; and the hubs. Whereas
several modulation/multiplexing
schemes (e.g. digital, VSB-AM and
FM) have been described for formatting
multiple television signals for transmission over fiber optic systems, the

Model SP-60

from

HETERODYNE PROCESSOR

PICO MACOM

16100EL SP 60
TERODYNE CHANNEL PROCESSOR

my. [Ammo"

Step Up to Guaranteed Quality
at Attractive Low Prices.

Features

•Low cost
•High gain: 70 dB
•High output: 62 dB
•SAW filtered
•Spurious outputs
down 60 dB
•High adjacent
channel rejection
60 dB
• Superior low noise

The Pico Macom SP-60 uses the latest low noise,
PLL, SAW filter and AGC techniques to provide
superior processor quality and performance.
Frequency Range

Low, mid, high, super bands

Max. Output

62 dB

Min. Output (for 46 dB C/N)

— 7dBmv

Output Adjust Range

46 -62 dB

Gain

70 dB

circuitry (6 dB NF)

AGC Range

— 10 dBmv to + 25 dBmv input

tip AGC for
precise signal
regulation

AGC Type

Keyed sync tip

AGC Stability

0.5 dB

• Sync

•Stereo signal
compatible
•45 MHz IF loop-thru
•Assured reliability
with 100% burn-in
of all processors

P3COM,CO

INC.

Frequency Response

± 1dB

Noise Figure

8dB

Selectivity

60 dB (adjacent channel)

Spurious Outputs

— 60 dB (at 62 dB output)

Aural Carrier Adjust Range

— 15 dB

Two Year Warranty—Guaranteed!
°PICO MACOM, INC.
A Subsidiary of Pico' Products, Inc.

12500 Foothill Blvd., Lakeview Terrace, CA 91342
(800) 421-6511 /(818) 897-0028
Reader Service Number 28
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only cost-effective equipment available
on the market today uses frequency
modulation. The cost of the modulation/
multiplexing equipment at the headend
is $2,000 per channel. Only one set of
this equipment is needed per cable
television system, independent of the
number of hubs and the number of
channels per fiber. The number of
optical transmitters required at the
central headend is dependent on the
number of channels per fiber and the
distances to the hub locations.
The equipment currently being marketed by Catel is capable of 40 unscrambled television channels (or 20 scrambled channels) per fiber. The number
of hubs that can be served by one fiber
optic transmitter can vary from one to
as many as eight, depending on the
geographic distribution and distances
to the hubs. Three hubs per optical
transmitter seem to be a practical
limit. For the purpose of this example,
we will assume that one optical transmitter can accommodate 35 channels,
that two optical transmitters are required for the 60 channels, that three
hubs can be served per optical transmitter and that an optical transmitter
costs $4,000.
The cost of the fiber optic cable is
somewhat variable, based on the number of fibers and the cable construction.
We will use acost of 45 cents per foot
for two-fiber cable in the 35-channel
system, and 55 cents per foot in the
60-channel case. (It is customary to
include one extra fiber in the cable.)
The installation of the cable can vary
from 60 cents per foot for simple
overlash to more than 90 cents per foot
for more complex installations. We will
use 75 cents per foot for the this example.
The number of miles of fiber per hub
can vary greatly due to the desired hub
locations, right-of-way restrictions, and
the like. To be consistent with the
above microwave analysis, we will
assume an average distance to the hub
of seven miles when comparing to the
low power case, and 12.5 miles when
comparing to the high power case.
The cost of a complete fiber optic
multihub system is summarized in
Table 2. The performance of the fiber
optic system is considerably better
than that of the microwave system. As
an example, the signal/noise ratio of

MULTIHUB DISTRIBUTION

The products necessary to take
fiber deep into the distribution
system will be available within
the next year.

the fiber system is 60 dB at the AM
output of the hub, as opposed to the 53
dB typical of a microwave receiver—
and fade due to atmospheric conditions
is no longer afactor.
Some concern has been voiced about
"backhoe fades" or other catastrophic
failures of fiber optics. Most fiber optic
installations in the cable industry are
pole-mounted, and are no more subject
to disruption than the traditional cable
distribution system. Since fiber optics
is inherently a two-way transmission
medium, it is possible to configure hubs
in a loop-protected architecture. Depending on the geographical layout of
the fiber system, aloop-protected architecture can be installed with only a
small increase in the number of miles
required. Loop protection switching
can be accomplished at asmall increase
in the overall cost.
It becomes clear that to penetrate
fiber optics deeper into the distribution
system, two things must occur: the cost
of the hub electronics must be reduced;
and a two-level distribution system
(probably using optical repeaters) needs
to be developed, since it would be cost
prohibitive to install fiber to a large
number of hubs from acentral headend
location.
Both of these items are being addressed by companies currently supplying fiber optic systems to the cable
television industry. It is expected that
a full complement of the products
necessary to take fiber deep into the
distribution system will be available
within the next year.
An advantage of fiber optics that
should never be overlooked is its inherent bandwidth. The bandwidth of singlemode fiber is measured in hundreds of
gigahertz per mile. Thus, for the lengths
used in cable television systems, the
bandwidths of the fiber optic transmission medium are measured in tens of
gigahertz and wavelength multiplexing can be used to further increase the
usable bandwidth. The usable bandwidth of afiber optic system is limited
primarily by the electronics associated
with the laser transmitter and the
detector. This is primarily a performance vs. cost trade-off (i.e. not limited
by any inherent device limitation).
Significant cost reduction of these components has occurred in the last two years

and further reductions are anticipated.
The single-mode fiber optics should
provide bandwidth beyond any conceivable expansion of channel requirements, performance specifications and
other considerations. Whereas the ex-

Texscan

GREAT TEST EQUIPMENT
DOESN'T HAVE TO
BE EXPENSIVE

INSTRUMENTS

•

act specifications for high definition
television have not been established,
it is clear that whatever technique
becomes standard will require higher
baseband signal resolution, better signalto-noise and better differential phase

UST GOT BETTER:

RAIN RESISTANT
lb- COMPACT SIZE, WEIGHS ONLY 9.6 LBS.
Pi- TWO YEAR WARRANTY
DROP TESTED TO MIL-STD-810D
10-- AFFORDABLY PRICED

THE NEW SPECTRUM 700A
SIGNAL LEVEL METER
Texscan engineers found away to make agood thing better. With the
new Spectrum 700A accuracy and reliability go hand and hand. It provides compact, lightweight construction, 600 MHz frequency coverage,
amplitude measurements of aural and visual carriers and hum or
carrier-to-noise measurements at the flick of aswitch. Plus, there's a
color coded frequency dial for quick channel identification and a meter
thats as easy to read as it is precise.
FOR MORE INFORMATION OR A DEMONSTRATION OF THIS OUTSTANDING
INSTRUMENT CONTACT:

Texscan Instruments
3169 N. Shadeland Ave.
Indianapolis, Indiana 46226
(317) 545-4196

Toll free outside Indiana:

Reader Service Number 29

1(800) 344-2412
Telex: 244-334 (RCA)
FAX: (317) 547-2496
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MULTIHUB DISTRIBUTION

Fiber optics has come of age in
the CATV industry, as
demonstrated by the
supertrunking systems that have
been installed.
and gain specifications than current
systems. All of these parameters imply
higher bandwidth in the transmission
medium. Single-mode fiber optics installed today will clearly provide this
bandwidth, and may well be the only
transmission medium available to the
CATV industry that can accommodate
HDTV specifications.
Fiber optics has come of age in the
CATV industry, as demonstrated by
the 50-plus fiber optic supertrunking
systems that have already been installed. It is now economically feasible
to build multihub systems using fiber
optics that are superior to AML in both
cost and performance. This technology
is currently moving very fast and will
soon be capable of penetrating much
deeper into the distribution system,
ultimately providing cost-effective "fiber to the home" transmission systems.
The fiber optics architecture permits
an evolutionary approach to system
design, from the hubs, through the

TABLE 2

Fiber optics system cost
Average path:

7 Miles

Number of channels
Modulators
Hub
Fiber + installation
Cost per mile
1hub
2hubs
3hubs
4hubs
5hubs
6hubs
Estimated maintenance
6paths/15 years
Total cost 6paths/15 yrs.

12.5 Miles

35

60

35

60

$ 70,000
35,000

$120,000
60,000

$ 70,000
35,000

$120,000
60,000

6,500
154,500
235,000
315,500
400,000
480,500
561,000

7,000
237,000
346,000
455,000
572,000
681,000
790,000

6,500
190,250
306,500
422,750
543,000
659,250
775,500

7,000
275,500
369,000
570,500
726,000
873,500
1,021,000

98,500

147,500

123,250

172,250

659,500

937,500

898,750

1,193,250

second distribution level, to fiber to the
home, where each step builds on the
fiber optic transmission facilities installed in the previous step. Systems

built using fiber optics can be expanded, upgraded, and so forth, without having to rebuild the transmission
medium. •

CATV services marketplace

White Sandi

LINDSAY SPECIALTY PRODUCTS LIMITED
50 Mary Street. Lindsay. Ontario. Canada. K9V 4S7

Jumper Cables

D.T.(DAVE)ATMAN
Director Of Marketing -Electronics

Telex: 0-6962-860

Telephone (705) 324-2196

Reader Service Number 52

Reader Service Number 30

NaCom

LAN Division

CABLING INSTALLATION SERVICES
• industrial
• commercial

• broadband

• nationwide

Beta Tech Engineering

Equipment Repairs
4128 N. 27th Avenue
Phoenix, AZ 85017
(602) 266-9389

• ethernet

LARRY BROWN

1-800-848-3998

1900 E. Dublin-Granville Rd. •Columbus, Ohio 43229
614-895-1313 •1-800-848-3998
Reader Service Number 53
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Custom connectors and cables for all aspects of CATV.
All types of cable from
LRC
Belden
OEM
Times
PPC
Comm Scope
Gilbert
Quick delivery on all colors and all lengths.
Write or call (602) 726 4908
P.O. Box 4907 -3780 So. 4th Ave., #2D, Yuma, AZ 85364
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MDS
CATV
MATV
METERS
HEADEND
CONVERTERS
TEST EQUIPMENT

RAD has all the qualities
of a best friend
Why trust anybody elsylecitetyjayaarte?

Atidie"
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LIMITED TIME OFFER

ALL ORDERS PLACED WILL BE HONORED. BLANKET ORDERS ACCEPTED.

Jerrold SX Case

Jerrold JSX Case

MMMMMMMMMMM

One of BRAD'S First and Most Popular Cases. Still The Leader.
Channel ID Labels and Woodgrain Overlays Available.

P/N 232-497-000T

WAS $3.84

ONLY $2.50

Jerrold JRX and RSX RF Case

P/N 811-924-253T

WAS $5.73

ONLY $2.96

Hamlin MCC Cases

Two Regulars in BRAD'S Growing Cosmetic Line-up. Top
Quality Cases.
P/N 232 467 000 JRX
P/N 232-320-206 RSX

A Great Example of Hard To Find Parts. BRAD'S SX Case
Continues to Sell Well. Channel ID Labels Available.

WAS $2.19
WAS $2.24

ONLY $1.30
ONLY $1.95

Jerrold DRX and DRZ Bezels

Now Two Fine BRAD Cases for Either White or Brown MCC
Converters. Each Equipped to Handle the On/Off Switch or
Matching Cover Plates Available.

P/N
P/N
P/N
P/N

3745118
3745119
4212971
4212972

WHITE
WAS $3.99
BROWN
WAS $3.87
COLOR PLATE WHITE
COLOR PLATE BROWN

ONLY $3.48
ONLY $3.40

NEW!!
All Bezels by BRAD Match Your Original Equipment
Snap-in Lens Available or Use Your Own

P/N 232-570-010T DRX
P/N 232-538-000T DRZ
P/N 232-542-000T DRZD

WAS $1.58
WAS $2.36
WAS $2.45

Pioneer BC 2000 Series Case

ONLY $ .90
ONLY $1.19
ONLY $1.00

COMING!!
Scientific Atlanta 8500 Series Case. This Is One of Many New
Products Under Production by BRAD.

P/N 290978 (288702)

REG $5.50

ONLY $3.68

High Demand Has Brought Out This Top Case by BRAD. Also
Available are the Faceplate and Both Knobs.
P/N BXX-209

REG $6.00

ONLY $4.00

ie_ti

erlINIMUM ORDER
IMINIMUM QUANTITIES

SAVE UP TO 60% OVER BRAD'S REGULAR LOW PRICES
Contact John Carmichael at:

1-800-382-BRAD

(in NY: 518-383-8000)

BRAD CABLE reserves right to limit quantities and credit lines.
Prices subject to change without notice.
BRAD CABLE is not 'esponsible for typographical errors.
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LAN focus heavy at CommNet
Communication Networks '88 is a
major trade show aimed at federal
government communication products

users and has gotten to be a "must"
show for many broadband suppliers,
including General Instrument, TRW,

Build your own remote programmable RF/video switch with the Applied
Instruments RPS-4. Up to four individually configurable RF or video SPDT
switches give you the flexibility to design aswitching
system that's customized for your particular headend or
hubsite application. Convenient rack-mount design and
front panel toggle switches make manual operation easy. And, for remote
location activation, the RPS-4 offers RS 232C control circuitry on the back
panel. All previous switch settings are stored in anon-volatile memory in
case of power failure. Make your switch today Call Doyle Haywood.
President, Applied Instruments, or write for our full color brochure.

317-782-4331

Applied Instruments, Inc.
51 South 16th Avenue
Beech Grove. IN 4610 -

APPLIED

INSTRUMENTS,

INC.

BROADBAND COMMUNICATION INSTRUMENTATION
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Chipcom, Halley Systems, C-Cor, AM
Communications, ISC Datacom, Zenith, Scientific-Atlanta and Netcon.
Zenith, which can always be counted
on to come up with something new, is
planning a March roll-out of its new
low-cost PC network that Bob Dranter
and Semir Serazi claim can be installed
by a user in about half an hour. The
new system will use RS-232 cabling
and initially will support IBM PCs and
compatibles. It is intended to be an
inexpensive disk-sharing product aimed
at the mass market and will feature
transparent file exchange between 3.5inch and 5.25-inch storage media. lb
keep costs down, the new network will
operate without afile server.
Halley Systems (formerly Zeta
Laboratories) plans to introduce its
new ConnectLAN product line sometime soon. The company specializes in
interconnecting LANs with wide area
networks and does so with a line of
modems, bridges, routers and network
management software that operates
over a broadband backbone. The first
set of bridges to be delivered will work
with 802.3 (Ethernet) networks.
Scientific-Atlanta put the spotlight
on its new 1.8-meter VSAT system.
Chipcom Corp. introduced a new
Ethermodem 111/18 family of modular
Ethernet-on-broadband transceivers. It
also showed a new and lower-cost
one-port version of its Ethermodem
111/12. The new III/18 product allows
frequency and bandwidth changes from
18 MHz to 12 MHz by swapping out
modules. By switching chassis models,
the transceivers can be upgraded from
one to two ports or eight ports, or from
two ports to eight ports.
General Instrument announced that
RFI Communications has been chosen as the prime contractor for the
Lockheed Missiles and Space Co. Communications Network Utility job. The
dual-cable 450 MHz backbone network
will initially connect 19 buildings. RFI
decided to use Jerrold's X-2000 mainstations throughout. Lockheed's network will use the new Advanced Status
Monitoring system which already has
been installed at Walter Reed Army
Medical Center in Washington, D.C.
Boston-based McCourt Cable company has created a new high-tech
telecommunications division, called
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LAN WATCH

DataBeam presented the
protocol document for its
CTIO0OH system to the Defense
Communications Agency.

McCourt Advanced Network Systems. MANS will design, build and
maintain integrated communications
networks.
Stephen Twomey, director, said specific uses for MANS would include
.
'extensions of Ethernet or other (LAN)
systems, client premises to interexchange carrier points of presence,
computer mainframe to computer mainframe, remote terminal applications
and PABX main to satellite applications for distributed PABX systems."
DataBeam of Lexington, Ky., presented the protocol document for its
CT1000H system to the Defense Communications Agency.
The protocol is the result of three
years of product development at acost
of more than $2 million. It was designed to provide reliability, flexibility
and expandability and is currently
being used by the Department of Defense at its Strategic Defense Initiative
sites on the Defense Commercial Telecom-

munications Network.
NEC America Inc., via its Radio &
Transmission Group, introduced two
new VSAT (Very Small Aperture Terminal) products: the NEXTAR CL
TSAT, claimed to be the first VSAT to
operate at the T-1 transmission rate of
1.544 Mbps; and the Enhanced NEXTAR Clear Channel Indoor Unit, presented as the first VSAT transmission
system to permit selectable data rates
ranging from 9.6 Kbps to 2.048 Mbps.
The CL TSAT utilizes the QPSK
modulation format and is also capable
of operating at 2.048 Mbps, the European equivalent of T-1. The Clear
Channel Indoor Unit provides selectable
modulation formats.
Fibermux of Chatsworth, Calif.,
chose the CommNet show to announce
that it has developed customized versions of its fiber-optic modems and
multiplexers for use in encryption
environments.
"KG" (a somewhat misleading pair

of letters standing for "crypt° gear")
provides security in sending sensitive
data to and from classified work sites.
Government contracts often require
contractors to install KG equipment to
encrypt and decrypt data.
So what's the prognosis for broadband LANs used as facility backbones?
Possibly mixed, according to Gartner
Group Program Director for Local Area
Communications Service Bill Redman.
Gartner is a consulting outfit that
works with Fortune 500 type companies on communications system choices.
Lots of those companies are delaying
their backbone network decisions at
the moment, Redman said. The exception is the Department of Defense and
the Aerospace industry.
"I don't see much broadband being
selected for new jobs now. Ithink it has
about five years left before FDDI (Fiber
Distributed Data Interface) becomes
the medium of choice," Redman said.
—Gary Kim and Greg Packer
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Ad insertion systems
L
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advertising has become an
important revenue source for many
able systems, with annual sales in
the millions no longer uncommon.
Forward-thinking operators with aggressive sales forces are selling most
of their available air time and, in many
markets, cable advertising is becoming
avery viable alternative to local broadcast advertising.
This acceptance of cable by local
advertisers has also resulted in a
substantial increase in the rates
charged, with 30-second spots selling
for as much as several thousand dollars
during the ESPN NFL telecasts. Should
this upward trend continue, as indicators reveal it will, industrywide sales
will reach a staggering level in five to
10 years.

Time has not substantially changed
this costly, growth-inhibiting situation.
At Channelmatic, it is estimated that
high-level engineers are only involved
in the buying decision in about 30
percent of the submitted proposals.
And, in many cases, even these engineers do not understand the complexities of the more sophisticated ad insertion systems.
This is not intended to downgrade
the decision-maker, which is usually
the person with overall ad sales responsibility or, in some cases, the program
director or system manager. These
people often know their business well,

Complex systems dictate
that cable engineers
become involved in the
buying decision.
expertise to properly evaluate these
newer, more complex systems.
In the early years of local ad insertion, many fly-by-night suppliers appeared and, almost as fast, disappeared, leaving atrail of boat anchors
long enough to sink Manhattan ...at
the expense, again, of both the quality
manufacturers and the cable operator.

FIGURE I

Typical 4-channel ad insertion system

The problem
From a manufacturer's standpoint,
this rapid growth has presented numerous problems. Equipment developed to automatically insert the first
spots less than a decade ago had a
product life of about two years. Second
generation equipment, although totally new and vastly improved, faired
only slightly better. Many cable systems, after only afew short years, are
already using their third generation of
commercial insertion equipment.
Channelmatic is now shipping its
fourth generation product which is a
very complex microcomputer with highlevel software that not only inserts the
spots, but handles all of the sales
trafficking and even the accounting
and billing functions. (See Figure 1.)
Among other things, this system has
the capability of random accessing any
one of a 100 spots from each of four
VCRs. The VCRs can then be sequenced back to fill avails of up to 2
minutes in duration. If desired, any or
all of the VCRs can be assigned to a
second channel by operator program.
This rapid growth cycle has been
expensive for the manufacturers and
the cable operators. It also has created
aproblem: in the vast majority of cases,
the persons assigned the responsiblity
of purchasing this type of equipment
do not have the necessary technical
By Bill Killion,
Channelmatic, Inc.
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Take ACloser Look At
The New Commercial Inserter
With Everything You Need

The ComSeder 192
The Best Just Got Better
Texscan MSI presents the latest
advance in commercial insertion: The
ComSerter-192. Like its predecessor,
the popular ComSerter-92, the new model
CSR-192 provides single channel integrity,
full random access, complete logging,
affidavits and compatibility with all other
ComSerter models. As all other
Texscan MSI products, the CSR-192 is
setting the standard for quality and
reliability. But there's much more...

MASI

New Features
Full Stereo VCR Capabilities
II CMOS Non-Volatile Memory
II Auxiliary Source Input for
Secondary Mdeo
II Preview Before Air
• Simplified Tape Marking
111 External Mdeo Processor Loop
• Streamlined Single Board
Design
à Rill Audio and Video A.G.C.
Reader Service Number 34

No Increase In Price
And best of all, the CSR-192 gives you
these many added features without adding
to the price.
For more information on the
ComSerter-192 and our complete line of
commercial insertion products, call
800-367-6011, 800-777-2227, or write to
Texscan MSI Corp., 124 Charles Lindbergh
Dr., Salt Lake City, UT 84116.

COMMERCIAL INSERTION

If cable operators are to be
competitive with the
broadcaster, cable engineers
must become involved.

with many of them having long-term
advertising experience in the broadcast
fields. Most do not have technical
backgrounds. In the broadcast industry, however, the chief engineer is
always involved in hardware buying
decisions.
The technical problems a broadcaster has with commercial insertion
are much less complex than those of a
medium or large cable system. Keep
in mind that the local broadcaster is
simply concerned with a single channel. To implement one channel of
automatic ad insertion, including traffic and billing, is a piece of cake,
particularly when the buyer doesn't
mind spending $1 million or so to do it.
If cable operators are to be competitive with the broadcaster, cable engineers must become involved.
Equipment considerations
Basic system. A basic automatic
ad insertion system consists simply of
adevice which decodes cueing information from asatellite service, prerolls a
VCR and then performs the necessary
audio and video switching to insert the
taped commercial into the network.
Even the first commercial insertion

(

system did this function in a clean,
broadcast fashion.
This basic system remains a good
choice for cable operators who are
selling to alimited number of advertisers on reasonably long-term contracts
and on -a run-of-schedule basis. These
systems are called spot sequential and
are generally found in only the smaller
cable systems.
Larger systems often have requirements that far exceed the capabilities
of this kind of device. These requirements have culminated from the problems incurred in handling the heavy
advertising schedules we've had to deal
with in just the last year or so. All of
them grossly effect the overall complexity and cost of asystem.
Systems complexity. The internal
circuitry of just the channel control
unit of a current four-VCR, twochannel ad insertion system shows the
complexity of such a unit. This device
alone has seven large circuit boards
and 168 integrated circuits, many of
which are large scale. It also utilizes
programmed logic arrays which tend
to greatly reduce integrated circuit (IC)
count. The microcomputer in this unit
is a 16-bit device which controls 224K
bytes of RAM, 256K bytes of EPROM

and 8K bytes of non-volatile memory.
(See Figure 2.)
The channel control unit is only part
of the system. A system control unit,
which controls information from each
channel control unit and multiplexes
it to various other devices, including a
master printer, is also required. This
unit has four large circuit boards and
a total of 87 integrated circuits, most
of them complex functions, and uses the
same high-speed microcomputer used
in the channel control unit.
A computer terminal is also used
with the ad insertion system. This
terminal provides atotal of 75 screens
for normal operation of the system. A
massive amount of high-level software
is also required with the system.
A third device, the tape encoder unit,
is also required. It controls an editor
to facilitate preparing the master tapes.
It also uses the same microcomputer
and has four large circuit boards and
has a total of 64 complex integrated
circuits. It is terminal-driven and provides 35 screens for simplification of
the tape preparation process.
To further complicate things, the
traffic and billing portion of the system
normally utilizes an IBM AT compatible turbo drive computer, with a 40

BUYING CATV
MireiNT?
CALL CABLE LINK!

*CONVERTERS
*CONVERTER PARTS •HEADEND
*TRUNK AMP
*TRAPS
*TEST EQUIPMENT
*LINE EXTENDERS 'PASSIVES
CALL

614221-3131
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COMMERCIAL INSERTION

If should be remembered that
any signal degradation caused
by the insertion system will not
just affect the ads inserted.

Mb hard disc drive, a 1.2 Mb floppy
disc drive and a 640K RAM and color
graphics board. This unit processes at
16 MHz and also has an internal 60
Mb tape backup for mirror-image program and data backup. A total of 200
screens, all color, are required in the
traffic and billing functions.
Current requirements. A cable systern dedicated to an aggressive advertising sales program in a reasonable
market should address the following:
• Full four-VCR per channel random
access capability,
• Expansion capabilities of hardware
and software.
• Auxiliary audio/video inputs for external sources such as character
generators.
• Preview-before-air switching capability with operator-controlled preview buss.
• Automatic bypass to network in
event of power failure or VCR signal
loss and much more.

Specifications
If a cable system is to be successful
in head-to-head competition for advertising dollars with the local broadcaster, it must be concerned with the
quality of audio and video generated.
To date, little or no concern has been
shown by prospective buyers as to the
ability of equipment to pass signals
without major degradation. In fact,
most ad insertion equipment manufacturers don't even bother to include
performance specifications in their literature and proposals.
It should also be remembered that
any signal degradation caused by the
insertion system will not just affect the
ads inserted; the network signal is
processed by the same system components and will suffer the same degradation. The audio and video specifications
of major concern are described briefly
in the following paragraphs.
General guidelines. Because of the

vast differences in size and complexity
of television systems, it is difficult to
establish minimum specifications on
individual items of equipment with the
total assurance that cumulative buildup
throughout the overall system loop will
not cause problems. Most distortions
and other degrading factors can be
additive. For example, if agiven device
generates noise and it is cascaded with
another noisy device, often the noise
level of the output device will approximate the sum of the two. Therefore,
we must consider all items of equipment in the overall system signal path
to determine the applicability of the
specifications of a device to be added
to the path.
The cascading problem is the primary reason that specifications on
broadcast audio and video equipment
often seem to be unusually tight.
When considering overall system
specifications, always remember that
your audio/video signal path actually
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Of particular importance are
the differential phase and gain
specifications, since they can
seriously affect the overall color
in the picture.
begins, in the case of a satellite network, at the initial signal generation
point of the service. Degradation will
occur starting at that point and will
continue to occur up to the antenna
terminals of the subscriber's set.
It is also useful to note that the most
offending devices are those used to
generate, process, transmit and receive
audio/video signals. When compared
to most signal switching and amplification equipment, audio/video recorders,
uplink transmitters, satellite receivers, processing amplifiers, automatic
gain control amplifiers, time-base correctors and modulators all cause substantially more baseband degradation,
particularly in the area of non-linear
distortion.
Audio disturbances. Generally, if
equipment of reasonable quality is
purchased and good wiring and grounding techniques are utilized, audio degradation is not much of aproblem. The
lower frequencies involved and the
simplicity of the signal result in much
less processing, therefore less degradation. When evaluating an ad insertion
system, the following audio specifications should be reviewed and they
should be within the limits presented.

ized laboratory equipment not found
in many smaller engineering labs. Of
particular importance are the differential phase and gain specifications, since
they can seriously affect the overall
color in the picture.
Differential gain results from an
erroneous change in amplitude of the
3.58 MHz color information as the
overall signal amplitude increases or
decreases. Since the amplitude of the
3.58 MHz color signal determines the
amount of saturation in the color
picture, deviation can cause either dull
or highly saturated colors, depending
upon whether the amplitude is decreased or increased.
Differential phase results from a
change in phase of the 3.58 MHz color
information as the overall signal amplitude increases or decreases. The
phase of the 3.58 MHz color signal is
used to determine the hue of the color

Audio inputs:
• TVRO: 600 ohm balanced stereo
• VCR: 75K unbalanced stereo
• DTMF: 75K unbalanced
• Aux: 150 ohm unbalanced stereo
• Level: ±8 dBm nominal, +18 dBm
maximum
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Video inputs:
• All: 1 VP-P, 75 ohms ±1 percent
terminated
Video outputs:
• All: 1 VP-P, source-terminated in
75 ohms
• Freq. response: ±0.05 dB to 5MHz;
±0.1 dB to 10 MHz
• Gain: unity, adjustable ±6dB
• Diff. gain: 10.1 percent, 50-90 APL

FIGURE 2

Internal block diagram of a
channel control unit, CCU-2A
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Audio outputs:
• Program: 600 ohm balanced stereo
• Preview: 600 ohm balanced stereo
• Level: +18 dBm maximum
• Freq. response: ±0.05 dB, 20 Hz to
30 kHz
• Gain: With -6 dBm input, can provide +18 dBm output, continuously
adjustable ±12 dB
• THD: less than 0.05 percent, 20 Hz
to 30 kHz
• Hum and Noise: -70 dB referred to
+8dBm output
• Crosstalk: worst-case interfering signal 70 dB down.
Video disturbances. Video degradation is far more common than audio
degradation, primarily because of the
shortage of good video circuit design
engineers. Proper video design is not
easy and also requires highly special-

picture. Any erroneous deviations in
phase will therefore cause incorrect
colors to be generated in the picture.
This is particularly true of yellow,
which has a tendency to -turn olive or
orange, depending upon the direction
of shift, with just minor changes in the
phase of the color signal.
When evaluating an ad insertion
system the following video specifications should be reviewed and they
should be within the limits presented.
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It is strongly recommended
that plug-in connectors be
provided for all rear panel
cabling.

• Diff. phase: 10.1°, 50-90 APL
• Tilt: 10.5 percent, line or field rate
• Hum and noise: -70 dB at 1 VP-P
output
• Sync out: 5VP-P, composite
• Crosstalk: 1-55 dB at 3.58 MHz,
worst case
Power specifications. Minor AC
power fluctuations often cause problems with computerized equipment. A
system should operate correctly with
deviations of -±- 10 percent from the
normal 115 VAC power. Sufficient
memory backup in the form of abattery
or, better yet, alarge capacitor, should
be provided to maintain operator memory in event of power failure. Individual items of equipment should have
built-in AC spike suppression and AC
power strips having spike suppression
should be used for power distribution
in each rack.
Connector specifications. Connectors are an important consideration,
particularly with balanced stereo systems, where a large number of audio
connections are required. Add these to
the many control connections for terminal interface, printer interface, VCR
control and video and a major wiring
problem results.
This cabling Droblem not only requires much time and thought during
installation, but can also cause major
maintenance problems later. If the
equipment has screw terminals for
audio and possibly even control, it can
be time consuming to remove the
equipment for repair or replace it.
It is strongly recommended that
plug-in connectors be provided for all
rear panel cabling. This will make the
otherwise time-consuming task of removing and replacing the equipment a
simple, fast procedure.
Processing power. Although not
readily apparent from printed specifications for literature, it is extremely
important that the microcomputer and
related software have the necessary
power and speed to handle a fully
loaded advertising schedule. Keep in
mind that most hardware demonstrations are performed with a minimum
schedule loaded into the system and
usually only one channel is operated.
All too often equipment is purchased
based upon such ademonstration and,
when installed, simply does not have

ware and adding new operating feathe computing power to handle aheavy
schedule on several channels.
tures at alater date.
'lb perform well under loaded condiTurnkey installation
tions, a powerful, high-speed microprocessor should be dedicated to, at
It would be a good idea to check
most, two or three channels. Preferpricing for a full turnkey installation
ably, real-time multi-tasking software
should be utilized, which results in a from the supplier. With the large
quantity of calling required, if the
radical increase in processing speed
and power. Interfaces to peripheral
manufacturer has awell-equipped systems shop, he will probably be able to
hardware, such as the VCRs, should
perform this work at less cost then you
always be bi-directional to enable status
to be monitored.
can internally. When evaluating the
Software should also be prepared in
cost of a turnkey system, be realistic
a modular form, which almost always
about your internal costs.
A properly equipped shop will have
dictates the use of higher-level proall of the electric cable strippers, congramming languages. Generally, highnector attachment jigs and other spelevel languages require a substantial
cialized tools necessary to perform the
increase in memory capability over
machine programming language, con- job quickly and professionally. The
sequently, machine language is often
turnkey should also have computeridentified cabling with full support
used to save hardware costs. However,
documentation. A professionally cabled
aside from the speed and power benefits, modular software also greatly
system can greatly simplify maintenance and reduce system down time. •
simplifies the task of updating soft-
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product profile

Power doubling offer sbetter performance
As the cable industry's need for more
bandwidth has grown, so has the need
to develop better and more efficient
electronics. In the "old" days it was
simple—conventional amplifiers was
all that was available. But ever since
bandwidth capacities began climbing
over 300 MHz, vendors started to look
for ways to increase output.
But along with the higher levels
came asubstantial drawback. As levels
were increased, the amount of distortion created by the active electronics
grew. It took anew variation of an old
idea to overcome the shortcoming. And
it became known as "power doubling."

Magncwox's power doubling module
Magnavox was the first manufacturer to offer a power doubling amplifier to the cable TV industry. That
technology, known generically as parallel hybrid, splits an incoming signal
in half, sends both halves through two
conventional push-pull stages placed
in parallel, then recombines the signals
at the outputs of the stages. The results
are significant: signals are amplified
an additional 3 dB and distortion is
improved about 6dB over conventional
push-pull designs. It's a technology
that's been around for awhile but was
forgotten until the early '80s.

It was first used in a transistor
configuration about 15 years ago, says
John Caezza, product manager at Magnavox. But when hybridized versions
of amplifiers were brought out, the idea
was left behind. "That (idea of placing
two circuits in parallel) got lost along
time ago because in the hybridization
process, they were able to effectively
get the same improvement without
going through the complicated procedure," said Caezza.
In 1983, as engineers were asking for
more room without more degradation,
Magnavox went to Amperex and suggested the technology be reinstituted.
Amperex came through and Magnavox
offered the first parallel hybrid built
on a single substrate to its customers
later that year.
"The trick was in what Amperex
called the heat spreader," says Caezza.
"That allowed them to put in the two
discrete amplifier circuits on a single
substrate and get the heat off the
substrate and out of the module."
So when should you use power doubling? With today's demands for better
performance at a cheaper price, just
about all the time.
"It's used primarily in upgrades and
rebuilds when you need more dynamic
range," says Bert Henscheid, vice president of research and development at
lbxscan. "If you don't have more
dynamic range (available) you have to
decrease the (amplifier) spacing. So, in
order to do adirect drop-in, for example
to go from 300 MHz to 400 MHz or 450
MHz, without changing the amplifer

Texscan's Pathmaker Line Extender
with reverse
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locations, you need a better distortion
amplifier. And power doubling (or
"power addition," as lbxscan calls it)
fits that bill."
The technology has proven to be so
popular that virtually all the amplifier
manufacturers (indoor and outdoor)
offer acomplete line of power doubling
products, in all bandwidths and in all
applications.
"In most cases we're after better
distortion," says Henscheid. "In the
trunk you want better distortion, while
in the bridgers, sometimes you need to
get the levels up so you don't have to
change out the taps; because there's
more loss at 400 MHz than 300 MHz.
So in order to keep the same tap output
level, you have to run the bridgers
higher. Power doubling allows you to
do that."
And by improving distortion levels,
the economics of system design change
tremendously, according to Robert Loveless, supervisor of applications engineering for Scientific-Atlanta's Broadband Communications Business Division.
"The 6 dB distortion improvement
you get is enough to allow you to run
bridgers and line extender outputs
higher, which means economics in a
feeder plant," said Loveless. "A 3 dB
(increase) in level could save you as
much as 30 percent of your line extenders out there. So even though the
individual amplifier costs more, when
you're looking at it on a per-mile
investment basis, your per-mile costs
come down. In the system designs we've
done, it doesn't make sense to use
push-pull line extenders or bridgers
anymore. The parallel hybrids are
cheaper all the way around the board."
Power doubling amplifiers can help
bring down the overall cost of a cable
system by expanding the reach of each
segment of the plant. According to
Keith Weil, Magnavox's manager of
products and marketing, some of the
biggest expenses can be consolidated
because maybe that one extra hub or
headend won't be needed, or that extra
microwave hop won't be necessary.
Because the chips are manufactured
by three companies—Amperex, Motorola and TRW—everybody's amplifiers provide roughly the same performance, within 1or 2dB, the manufactur-

The Genius of
Magnavox
E= MC2: Einstein's deceptively
simple equation changed the way
we think about the universe.
Closer to home, Magnavox CATV
had developed its own formula for
excellence: Quality + Reliability
+ Service = Magnavox.
Magnavox manufactures only the
highest quality products for use in
your broadband network. We

design them reliably and efficiently
to improve system performance
and save you money. And we
provide awide variety of services
to help you keep pace with the
expanding industry.

For more information talk to your
Magnavox account representative,
or call toll-free: 800/448-5171 in
NY State 800/522-7464, Telex
937329 Fax. 315/682-9006.

Quality + Reliability + Service:
The Magnavox formula just might
change the way you think about
your broadband network.
Reader Service Number 38

A NORTH AMERICAN PHILIPS COMPANY
100 Fairgrounds Dr., Manlius, NY 13104

PRODUCT PROF!' .1

Power doubling amplifiers can
help bring down the overall
cost of a cable system by
expanding the reach of each
segment of the plant.
ers say. "Now that things have gotten
a little closer it really comes down to
design considerations," says Magnavox's
Caezza.
Loveless from S-A agrees. Performance is similar among all brands, he
says, with subtle differences resulting
from packaging, the number of test
points, internal losses and tilt levels.
For instance, S-A amps run with 3dB
of trunk tilt, while Magnavox actives
run with 6dB of tilt. The more tilt, the
better the distortion, says Loveless. "It
gets down to a game of specsmanship
in the catalog," he says.
While the technology has advanced
along way already, the manufacturers
haven't ceased research into ways to
get even more performance out of
power doubling actives. ScientificAtlanta recently announced an advanced parallel hybrid trunk amp that
delivers 8 dB distortion improvement,
a 2 dB increase over other power
doubling amps.
The amp was designed for systems
needing more distortion improvement

Broadband Engineering's SMDA
than can be provided by conventional
push-pull, but not as much as feedforward. The new AT amplifier provides
sufficient channel expansion while maintaining picture quality without a significant increase in power consumption. Additionally, the amps are needed
only every 2,600 feet instead of every
2,200 feet. Therefore, life cycle costs are
reduced from lower power consumption
and less installation and maintenance
costs.
Triple Crown also introduced a new
550 MHz amplifier that can be configured as a power doubling unit. The
IDM Series features amodule housing
a dual integrated circuit that employs
replaceable input and interstage slope
circuits.
The input and interstage plug-ins

C-COR's PTSW series power doubling amplifiers
determine the operating bandwidth of
the amp and incorporate selectable
attenuators and equalizers, eliminat-

ing the need for plug-in attenuators
and equalizers.
—Roger Brown

For more information about these
products or any other amplifier products, contact the following companies:

Lindsay, Ontario, Canada K9V 457
(705) 324-2196

Broadband Engineering
1311 Commerce Lane
Jupiter, Fla. 33458-5636
(305) 747-5000
C-COR Electronics
60 Decibel Road
State College, Pa. 16801-7580
(800) 233-2267
Electroline Television Equipment
8750 8th Avenue
Montreal, Quebec, Canada HIZ 2W4
(514) 374-6335
Jerrold division of
General Instrument
2200 Byberry Road
Hatboro, Pa. 19040
(215) 674-4800
Lindsay Specialty Products
50 Mary Street
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Magnavox CATV Systems
100 Fairgrounds Drive
Manlius, N.Y. 13104
(800) 448-5171
Scientific-Atlanta
One Technology Parkway
Atlanta, Ga.30348
(404) 441-4000
lbxscan Communication Products
10841 Pellicano Drive
El Paso, Texas 79935
(915) 594-3555
Triple Crown Electronics
4560 Fieldgate Drive
Mississauga, Ontario, Canada JAW 3W6
(416) 629-1111
Viewsonics
170 Eileen Way
Syosset, N.Y.
(800) 645-7600

Psss tam
Want To Know The
Best Kept Secret
In Cable Today?

BRAD Cable does the best work
in the industry on head-end
equipment, line amps, test
equipment and other
related items.

Keep it under your hat

Reader Service Number 39

DESIGN

As a safeguard, the program
will not overwrite a design to a
file it does not recognize.

Continued from page 37
lected.
The next window shows the insertion
losses and signal tilt occurring at the
forward and reverse band edges. This
window automatically recalculates all
signal band edges each time a component is added, deleted, changed or
when the highlight cell is shifted across
the entered components in the Working
Design window.
The Operational System Design
Parameters window includes important reminders taken from the set-up.
The Working Design Cell window is
where all cable entries are placed. The
next small window above tracks the
total cable footage used and unresolved
splits. Directly below all windows are
two status lines: time of day and
percentage of program RAM free. When
the [I] is invoked the pop-up command
line replaces the time status. The
operation of Current Design Status
actually allows the designer to directly
interface with the program as the
design develops.
Assuming the designer is starting
from the headend amplifier, component
entry is a simple matter of pressing
keys. lb enter DCs, the [-] key is
pressed followed by the use of the [Tab]
key to move the highlight to the desired
selection on the command line, then
pressing the [Enter] key. For example,
if the designer selects aDC-8 through,
the through losses will be added to any
previous component losses already entered. To get to the down-leg, the [Tab]
key toggles between the through or
down leg when the DC or splitter is
highlighted in the cell window. One
also selects splitters, equalizers or
power inserters from the [-] key command.
Entering cable is asimple matter of
keying in anumber from the keyboard.
The program knows that a cable segment is to be entered when numbers
are entered. 'Ib enter 75 feet of cable,
enter the numbers [7] and [5] then
[Enter].
To enter taps, the [+]key is used.
The program will then ask for the
number of drop ports. Selecting a 2, 4
or 8 key entry number, the program
will instantly and automatically select
a tap value from the pre-selected
database that meets the minimum drop
specification. The drop level analysis

of the tap ports is then displayed in the
top window, as shown in Figure 3. To
defeat the program's automatic tap
selection, press 1+]twice. This tells the
program that the user wants to manually select atap.
To enter amplifiers, the [F3] key is
used. A variety of amplifier selections
can be invoked from the amplifier
database followed by a ID label request. The program will display and
document the values for amplifier tilt
compensation and padding for both
directions.
lb look at signal levels at the drop
outlet, the IF51 key will ask the
designer to set the drop cable type, the
cable drop length, any insertion losses
due to signal splitters used, if any, and
the minimum expected output at the
forward band edges. Once this is set,
pressing the [F5] when the highlight
cell is placed over atap in the Working
Design window, the user can observe
the drop level calculations based on the
drop settings. When the drop specification is set for continuous running by
the user, the program will select taps
based on the drop outlet specification
rather than at the drop port. Now the
drop signal analysis reflects the wall
outlet. To look at the RF levels at the
port, the user inserts the augment
command or [Ctrl][A]. Alternate pressing [F5] and [Ctrl][A] toggles the drop
analysis display between the wall outlet or tap port.
The user can always edit previous
design entries by using the delete,
insert or replace commands, [Ctrl][D],
[I] or [R] respectively. For example, if
100 feet of distribution cable was
entered and it should have been 200
feet, the user would highlight the 100
foot entry using the [Arrow] key,
followed by invoking the Delete Command or the speed keys [Ctrl][D] and
the section is then erased. Then using
the insertion command or [Ctrl][I] at
the same cell location, the program
will ask the designer to select an
insertion option. With cable selected,
the program will then ask how many
feet are planned. Enter the number and
press [Enter]. The correct cable length
is inserted and the whole distribution
leg is then automatically recalculated.
The program will abort component
entries that cause the signal path to
fall out the operating window defined
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in the set-up parameters. Directional
couplers can be replaced by other DC
values or splitters using the replace
command [Ctrl][R]. Taps can also be
deleted or inserted in the same manner
that cable is replaced.
Another feature of BSE is the ability
to see files in any directory path. Like
the DOS DIR command, the program
lets the designer view file names in any
path or directory location. As a safeguard, the program will not overwrite
adesign to afile it does not recognize.
If the design file already exists, the
program will ask for verification. The
program will not load afile not recognized by the program as its own. Design
files can be saved in any designated
path, directory or drive. While program
is limited to a maximum design size,
large designs should be divided into
several files. The user has full control
over how the files are organized.
Using the file formatting, BSE design files can be directed to a printer
for a bill of materials and RF level
analysis documentation report. In addition, the design documentation can be
directed to adisk drive as an ascii file.
Figure 4 illustrates the format utility
program menu. The program features
a check of available disk space before
writing the design and will abort the
print execution if the disk lacks file
space. Having the design documentation on disk, data can be imported to a
word processor or spreadsheet program. (A sample design printout is
shown in Chart 1.)
The program will not do AC powering. It will, however, printout DC loop
loss in ohms for each section of cable
used. So, keep the calculator for Ohm's
Law calculations. In addition, the program design does not link to CAD
software to draft a schematic design.
For those designing trunk amplifiers
with bridgers, splitters from the database must be selected instead of feedermakers for feeder branching. Trunk
and feeder design must be linked
manually. To use the newer 1.5 dB
increment taps, they must be rounded
off to the nearest whole number when
configured in the database. The only
requirement is that one must remember that the RF port levels will be off
0.5 dB, which is generally not of serious
concern as most taps are ±1 dB in
tolerance at best. •

EQUIP. FOR SALE/RENT

HELP WANTED
WE PLACE ENGINEERS
(ALL LEVELS ALL LOCATIONS)

FOR THE CATV INDUSTRY
Nationwide Service
America's Leading Source for aDecade
For information phone or write Mark Kornish

tzi
Employer
Paid Fees

14.Ey

SYSTEMS

479 Northampton Street
Kingston, PA 18704

(717) 283-1041

SYSTEM TECHNICIANS
Looking for a change or new challenge in
'88? Prime Cable of Maryland has immediate openings for qualified sweep, service
and maintenance technicians. There is
great growth potential along with competitive salaries and excellent benefits in this
1100 mile, 400 MHz, dual, addressible
cable system near Washington, D.C. Send
resume to:

BakerScott
fi co.

1259 Route 46

(EOE)

CHIEF TECHNICIAN
Needed for a 65,000 subscriber base.
Addressible system, 36 channels, 700
miles of plant in Northeast region. Three
years plus experience desired. Good supervisory skills amust. Major MSO.
Please respond to box:
CED: 03-01-88

SEARCH
Parwpany, NJ 07054
201 263 3355

CABLE TV,'BROADCAST
DIVISION

METRODATA-BEI
110/120 CG800/R
CAB. Digital Service
(516) 286-5822

TELECOMMUNICATIONS
DIVISION

POSITIONS AVAILABLE AT ALL LEVELS OF
MANAGEMENT. COAST TO COAST
CaO or %vote In CONFIDENCE

FEE PAID

"WE DONT TALK CABLE, WE KNOW CABLE"
PRINCIPALS DAVID ALLEN & JUDY BOUER

WANTED:
SURPLUS CABLE EQUIPMENT
Jerrold, Oak, Hamlin & Scientific
Atlanta equipment.
Highest Prices Paid
Cable Equipment Brokerage Co.

(818) 709-3724

Warren
Morris, Ltd.
SINCE 1983

Executive Search &
Recruitment
for the
Cable and Cellular
Industries

QUALITY
COUNTS
(Precision Converter Repair)

Marcia K. Larson
(619) 481-3388
2190 Carmel Valley Road
Del Mar, CA 92014

EMPLOYMENT
OPPORTUNITIES

AM COMMUNICATIONS, INC •
P.O. Box 505
Quakertown, PA 18951
(215) 536-1354 x360

ExEctruvt

Specialists in the COMMUNICATIONS
INDUSTRY

PRIME CABLE OF MARYLAND
9609 Annapolis Road
Lanham, Maryland 20706
Attn: Technical Operations Mgr.

Leading National CATV Construction Co.
headquartered in the Northeastern U.S. is
seeking supervisors, foremen, linemen,
splicers, LAN installers & technicians. Top
wages. Call or send resume to:

CHARACTER GENERATOR REPAIR

EQUIP. FOR SALE/RENT

SGI repairs a full range
of Head End equipment including:
• Mark II, Ill, V SCR's
• FSK Generator and Repeater
• TAG-16 and TAG Generator
• TC Encoder and Interface
• KDM Delatcher and Programmer
• Video Interface
• All modulators

CHANNELCUE

Special Price
NOW 38.50 hour

Line equipment
and meter repair

(2 hour minimum)

IM

when quality counts ...

LEE ENTERPRISE
623 401 STREET •P 0 BOX 590 •DESHLER, NEBRASKA 683.0
(402)365-7520

AERIAL BUCKET TRUCKS
Large selection geared for CATV
STANDARD TRUCK 8
EQUIPMENT CO.
.À
1155 Hill St S.E.
Atlanta, GA 30315
Phone: 1-800-241-9357 BUCKET rigUCKS

... Our Quality Shows

(619) 438-1518
SOUTHWEST
GENERAL INDUSTRIES

SGI
2245 Camino Vida Roble
Carlsbad, CA 92009
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CLASSIFIEDS

EQUIPMENT FOR SALE/RENT
Bucket Trucks—Used
TeIsta, Versa-Lift, Digger Derricks-10 in
Stock. 30 other Utility Construction Trucks.
"We Buy and Sell"
Opdyke, Inc.
(Philadelphia Area)
3123 Bethlehem Pike
(215) 721-4444
Hatfield, Pa. 19440

AH-2-E FOR SALE

How to respond to a blind box:

Complete computer terminal, printer and
two SCX-11 cards.

Box Number
ITCI
600 Grant St., Suite 600
Denver, CO 80203

We've upgraded to a 4-E. Equipment in
excellent condition. Contact Vic Gates at
313 422-2814.

BUSINESS DIRECTORY
MIDWEST CABLE SERVICES

• Asset Appraisals
la Fair Market Valuations
• Bank Presentations

&

• Feasibility Studies

momm‘
— NATIONWIDE BUYERS —
CATV SCRAP CABLE AND USED LINE GEAR

CHARLES E. WALTERS

310 N Mchlgan Street. Plymouth. IN 46563

(703) 661-8387

Phone 12191 936 2545

P.O. Box 17727• Dulles International Airport

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

CABLE
APPRAISERS,
INC.
Washington, D.C. 20041

SIGNAL LEVEL METER REPAIR
Prompt, Professional Service
at Reasonable Prices

JGL
ELECTRONICS, INC.

Picture this: our maps showing
your system, the way it is.
17 Peddler's Row
Newark, DE 19702
(302) 368-2436

518 North Main Street
Tekonsha, Ml 49092
(517) 767-4185
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4425 BLACKSTONE DRIVE
INDIANAPOLIS. INDIANA 46237
317/703-8130

Moore Diversified Prods.
Nexus Engineering
Northeast Filter
PTS Electronics
Panasonic
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RMS Electronics
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CATV-LAN DESIGN SOFTWARE
Design any broadband system using
Broadband System Engineering (BSE). A
very affordable software package for
the IBM/compatible PC loaded with
sophisticated features found in much
more expensive programs. BSE designs
any system split from 1-600 MHz. Large
MFGR component database. Selects
tap values per your specification. Updates RF levels/component changes
after an insertion/deletion. BOM & performance printout. Call 512-892-2085

Coaxial Cable Stripper
Fast consistent cable preparation is easy
with the CX-2 Motorized Coaxial Cable
Stripper. Prepares a 3-level strip in a
single action for any connector configuration. Strips cables from .100 to .430"
diameter. Twenty years proven use by
leading networks and independent stations. Call us for complete descriptive
literature.
WESTERN ELECTRONIC
PRODUCTS CO.
915-G Calle Amanecer
San Clemente, CA 92672
(714) 492-4677

ComNet Engineering Co.
3310 Western Dr. Austin, TX 78745
Circle 40

MINI-BEAST
Residential •Spieler •Enclosure
The ideal solution for permanently dressing up
and securing your single family homes, condominiums, duplexes, and smaller apartments. The
Mini-Beast" is constructed of non-rusting, 18 gauge
aluminized steel and is secured by a tamper
proof security screw, padlock or utility seal. The
sliding lid can be removed for installation, but
remains attached for easy servicing. The MiniBeast" comes complete with mounting board,
knockouts, locking system and is large enough
to accommodate a splitter and four traps.
Available in gray or beige.

Cable Security Systems Inc.
Box 2066

Auburn, AL 36831

Circle 41

205-821-0745

Circle 42

M01,11111.0."
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Maintain Quality Cable Stereo
TFT is an expert in maintaining quality TV
stereo, and the Model 852 Cable Stereo
Modulation Monitor can verify your system performance with confidence. Your
customers now expect good stereo
sound. With TFT's monitor you can:
• Ensure good stereo transmission.
• Do fast, easy proofs of performance.
• Make on-site checks.
• Count on the company which has
delivered hundreds of 1V stereo monitors.
TFT, Inc.

408-727-7272

AML Microwave
REPAIR 8( MODIFICATION
• Solid State Sources
• Upconverters
• SIX-141 Transmitters
•

• Solid State 8h 1WT Amplifiers available
• Klystron Power Supplies
• Please call for other services
WESTEC COMMUNICATIONS, INC.
SCOTTSDALE, ARIZONA
602-948-4484

cire. 43

THE MAGIC IS IN THE BOX!
With "LINE GRABBER" look at individual
lines of composite video on your oscilloscope. Output signals of line trigger,
vertical sync, and field. Input signal is
composite video (RS170 compatible).
Complete unit with plug-in supply, $139.95
+ $5.00 S8(H. Check, Visa, Mastercard.
Monitronics, Inc., 800 W Rock Creek
Road, Norman, OK 73069. 405-364-0245
Monitronics,

Inc.

CED PRODUCT SHOWCASE
• 1/9 page ad

lx

$350

• Black &White glossy photo of your product

3x

$325

• 10 lines of typed copy

6x

$300

• Headline of 32 characters maximum

9x

$275

• Ad size 21/
4"x3"

12x $250

For more information call Judy Medley at (303) 860-0111.

Circle 45

IN THE NF:WS

A complete line of wire and
cable clamps was introduced
by Ziptape Identification
Systems.

moved to make installation easier. Call
than power doubling amps. The new
(607) 739-3844 for information.
actives are designed for use in narrow
Panduit Corp. introduced two new
upgrades, newbuilds and/or rebuilds.
products. A new cable tie push mount
Call (404) 441-4000 for information.
is used to secure wires and cable to
A new line of 10-foot four-piece mesh
wooden surfaces and a new metal
antennas has been introduced by Chanadhesive cord clip is designed to secure
nel Master. The Extruded "T-Lock"
wire, cable or tubing to flat, smooth
Plus antennas offer a more precise
surfaces. Call (312) 532-1800.
surface and better Ku-band reception.
A complete line of wire and cable
Four models are available; two each for
clamps was introduced by Ziptape
both C- and Ku-band use. For informaIdentification Systems. Called Zetclip,
tion, call Greg Hurt, (919) 934-9711.
Also new from Channel Master is a the devices are available with a selfadhesive base for fast mounting on any
low-cost line of ASE passives designed
clean, flat surface. Call (602) 966-2999
for commercial use. The Pro-Pack line
for information.
includes band separators, cable, line
A new fiber optic mechanical splice
splitters, transformers, joiner/separahas been introduced by Siecor Corp.
tors, directional tap-offs, wall plates,
The SeeSplice provides positive visual
A/B switches, attenuators, UHF loops
and tactile feedback, assuring fiber
and FM dipoles.
mating. Two coated glass rods and a
LRC Electronics has redesigned its
taped surface combine to allow selfthree-piece connector line. The new
centering of the fibers. Average splice
W-series connectors still feature a noloss is 0.2 dB. In other news, Siecor also
twist center conductor seizing mechaintroduced a new attenuation test set
nism, but the keyway has been re-

to configure any combination of detector and light-source modules; an aluminum cabinet-mounted interconnect center for use within equipment closets; a
pigtail storage cabinet, aplastic splice
tray for both loose tube and buffered
cable designs that house up to 12
splices; and an enhanced wallmountable interconnect center. For
information, call (704) 327-5998.
In other fiber-related news, a new
optical fiber cleaving tool was developed by British Telecom. The tool
produces highly accurate squarely
cleaved faces and has alife expectancy
of about 6,000 cleaving operations. For
information call British Iblecom in

Channel Master's four-piece mesh
antenna

PTS/Katek buys, sells and
repairs cable equipment.
Call 1-800-441-1334.

OTC
Irdsrsiosrow4gA
au. la aora
aim wanallorao

a

The Converter Specialists
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Reader Service

Number 47

Britain at 223 354102.
Norland Products unveiled a laboratory splice kit designed to make
temporary fiber optic connections in
the lab or field. It includes 10 optical
splices, three splice holders and one
syringe each of adhesive and index
matching fluid. Cost is $250. Call (201)
545-7828 for information.
Two new products have been developed by John Fluke Manufacturing.
The Philips PM 3350 is a fast digital
storage oscilloscope with real-time capability and the PM 2525 digital multimeter is a general purpose instrument with extra functions like capacitance and frequency counting. For
information, call (206) 347-6100.
Wavetek RF Products has released
anew version of software for the Model
1882 Sweepless Sweep. Software version 3.4 features two non-volatile fre-

We'll give you
the most essential
element in your
heaclencl

Rellabill

Over the years, Microdyne satellite
receivers have earned asolid reputation for quality and reliability. There's
good reason for it.
Since 1975, our receivers have
been delivering the crisp, sparkle-free
quality that keeps your subscribers
happy, while giving you the confidence of knowing that your satellite
receivers will keep performing, day in
and day out, year after year.
So when it comes time to expand
or upgrade, why not stick with the
best? We've got two solid performers
for you to choose from: the low-cost
1100 LPR, and our new C-/Ku-band
receiver, the 1100 CKR.

Made in the USA,
with customer service
to back it up
All our satellite receivers for cable
television are price-competitive with
imported receivers, while still delivering the exceptional performance and
reliability you've come to expect from
Microdyne. And nobody gives you
better service, faster.

1100 LPR—the work
horse of the industry
•

•

7-4;7 •

_
e,•

Since its introduction in 1984, the
1100 LPR LNA-type 4GHz satellite
receiver has become the reliable
work horse in cable systems across
the country. The LPR's single conversion, 24-channel frequency synthesized tuner has astability of ±.001%,
and its less than 8dB threshold level
delivers excellent performance, even
in weak signal areas. It is also compatible with the VideoCipherTm
scrambling system.

110
Microdyne Corporation
P.O. Box 7213, Ocala, FL 32672
(904)687-4633 • TWX: 810-858-0307
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1100 CKR—the C- and
Ku-band receiver
designed for use with
low-cost LNC's
/111.111.1111.11bb...
i=à
Our newest receiver, the 1100 CKR
for C- or Ku-band reception is compatible with all major scrambling systems
such as BMAC Tm or VideoCipherTm.
It delivers consistently superior video
quality through the use of Microdyne's
patented optimal threshold extension
demodulator.
The CKR's 70 MHz IF means you
can install inexpensive filters to minimize terrestrial interference, and its
950-1450 MHz input frequency makes
it ideal for use with low-cost LNC's.

Call one of our authorized
distributors today:
Anixter Communications (800) 3230436
Toner Cable Eqmt., Inc. (800) 523-5947
TVC Supply (800) 233-2147

New LAN OTDR maps
fiber optic cable routing

IN THE NEWS

A number of satellite
progamming services have
either moved or plan to move
to different transponders
and/or satellites.

The TD-9960 high resolution OTDR is
available with disk-drive mass data
storage for easier cable system documentation and trouble-shooting

Laser Precision's new high resolution optical
time domain reflectometer for LAN applications offers awide range of features and capabilities. The mass data storage option enables you to store the test trace of the total
length of each fiber optic cable link on convenient floppy disks. Upon retrieval of atrace,
you can obtain readout of dB loss and location
at any point along the trace, such as at a
splice or connector. You can also expand any
point of interest along the trace for close analysis. This can be done on the TD-9960's CRT,
or on an IBM type personal computer with the
TD-958 OTDR emulation software to provide
an easy method for maintaining and troubleshooting the cable system. The full ASCII
keyboard enables you to add notes, such as
date, location, and code, as well as retrieve
any trace on the floppy disk. This convenient
method for mapping the routing of the cable
system also makes it easier and faster to
pinpoint any location of acable problem.
The superior capabilities of Laser Precision's
LAN OTDR are to the real benefit of the user.
It has the capability to zoom in on any area
along the total length of the trace, without
having to rescan and reaverage the data. The
TD-9960 eliminates the time consuming and
irritating requirement of having to constantly
rescan. During splicing, only asingle marker
is required to establish the splicing location
on the TD-9960's CRT. This position is maintained, going from fiber to fiber, during sequential splicing. No reprogramming required. The TD-9960's real-time display with
continuous dB readout makes it easy to optimize the fiber core alignment prior to splicing.
The TD-9960 features plug-in modules for
850 and 1300nM, ±0.01% base accuracy,
0.01dB resolution, 20dB backscatter range,
10cm resolution, short 3 meter dead zone
which is compensated by the pigtail, 40 kilometer distance range, real-time display, dual
cursers, built-in digital X-Y plotter, and available IEEE-488 or RS-232 interface, as well as
the TD-959 mass data storage option.
For more information, contact LASER
PRECISION CORPORATION, 1231 Hart St.,
Utica, NY 13502, or call (315) 797-4449, or
telex: 646803
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Steven Rosenberg has left Paul
quency sweep plans and eight programKagan Associates to pursue other
mable memory locations for storage
interests.
and retrieval of spectrum displays or
John Newlun has been named field
sweep responses. Call (800) 851-1198
application engineer for the East Coast
for information.
at ADC Telecommunications. He was
Two new home amplifiers are now
with the New York Telephone Co.
being offered by Pico Macom. The
Midwest CATV has named Forrest
Model FMA-15 amplifies the FM sigFrakes and Bill Cody Eastern Region
nals of the home stereo system while
sales representative and Southern Reimproving reception. It features 15 dB
gion telemarketing sales rep, respecgain and alow noise figure. The IA-20
tively.
amp is used to improve TV signal
A number of satellite programming
reception. It features a50 MHz to 890
services have either moved or plan to
MHz bandwidth, 12 dB gain and a low
move to different transponders and/or
noise figure. Call (818) 897-0028.
satellites. Cable Video Store will
In a move that will once again
move to Transponder 5 of Galaxy III,
consolidate the leadership of General
from Satcom IV. Galaxy III is located
Instrument's Jerrold and lbcom diviat 93.5° West longitude. Cable Value
sions, Hal Krisbergh has been apNetwork moved to Transponder 9 of
pointed president of Jerrold. He will
Galaxy III on Feb. 1. It moved from
report directly to Frank Drendel, exSatcom F3R and F1R. The Fashion
ecutive vice president of General InChannel moved to Transponder 1 of
strument and will oversee Jerrold's
Satcom 3R on Feb. 1. It will simulcast
subscriber and distribution systems
over Satcom IV, Transponder 14, until
divisions as well as the lbcom and
May 1. And finally, United
international operations
Video began delivering
along with Cable Video
KTVT from Dallas/Fort
Store. Anthony AukstikalWorth on Satcom F1R,
nis was appointed VP and
Transponder 22, on Feb.
GM of Jerrold Subscriber
15. It moves from Iblstar
Systems while Lemuel Tar303, Transponder 20. Steshis was named VP and
reo transmission will comGM of the distribution sysmence by April.
tems division.
Avantek Inc. elected five
Correction
corporate officers. Elected
as corporate VPs were SteIn the December 1987
ven Allen, VP and corpoissue of CED, a listing was
rate controller; Richard Tony Aukstikalnis
inadvertently left out of the
Clark, VP of telecommuniconverter repair profile. The following
cations; Robert Malbon, VP gallium
listing should have appeared:
arsenide technology development; PeSouthwest General Industries
ter Manno, VP of microwave product
sales; and David Norbury, VP of Service and Repair Division
(619) 438-1518
subassemblies.
2245 Camino Vida Roble
Netlink USA has named Sally von
Carlsbad, CA 92008
Bargen vice president of marketing.
Personnel: Tim D. Mullennix, general
She comes to Netlink from Commlbk
manager; Pam White, sales manager.
Publishing in Boise.
Description: The only in-warranty reThree personnel changes were anpair center for Oak Sigma Phase Iand
nounced by Times Fiber CommuniII addressable decoders, headend equipcations. Craig Scalzo was named diment and Orion satellite encoders and
rector of sales and marketing, Ralph
decoders. Repair center for Oak TC
Hilburn was named national terriaddressable decoders. Standard nontory sales manager and Rex Porter
addressable converters/decoders includhas left the company to pursue other
ing Pioneer, Jerrold, Sylvania, Hamlin
interests.
and Scientific-Atlanta.
Gary Carter has been named naWe regret the error.
tional sales manager of FOR-A Corp.
—R oger Brown
of America.

66 Communications Engineering and Design March 1988

Enhance your drop cable investment by specifying the exclusive
lifeTime cable from Times Fiber
Communications. For as little as an
additional 18e per subscriber*,
lifeTime can "insure" maximum
protection and offer 20-30%
longer cable life.
lifeTime provides increased coverage against moisture—one of the
major causes of premature cable
failure, signal leakage and damaging corrosion. Let your customers
become the beneficiaries of clear
reception, decreased incidence of
flashing and reduced subscriber
outages.

lifeTime cable diminishes the
need for expensive sealed connectors. Decreased frequency of
connector replacement and the
connector compatibility of this
cable should dramatically reduce
labor and maintenance costs.

Center
Conductor —"\\I
Dielectric
Fire —
Outer

1

Second
Outer
Conductor

For afree benefit analysis contact:
Times Fiber Communications, Inc.
P.O. Box 384, Wallingford, CT 06492,
(203) 265-8540 or 1-800-TFC-CATV.
'Average drop length 125 feet

1

Conductor

Your most significant operating
expense between the tap and the
home is labor, not material. By
specifying lifeTime drop cable, you
can defer the labor costs, drop
replacement and increase operating
profits. Make lifeTime apart of your
quality picture.

lifeTime

**lifeTime is not recommended for indoor applications

Protectant

lf FC

Jacket

TIMES FIBER COMMUNICATIONS. INC.

Seee/company
an

A cutaway of IffeTimett cable

358 Hall Ave •P0 Box 384 •Wallingford. CT 06492

ir FC ... Where technology meets the bottom line.
Reader Service Number 50

Hamlin Has It All!
Full 550 MHz (83) channel capacity
digital convertor

The Hamlin CR -6800 full feature set top digital convertor provides along list of subscriber features designed
for ease of operation and customer satisfaction. Traditional Hamlin quality is designed and built into each
convertor for long lasting service and reliability. And,
the Hamlin CR -6800 is available only through Anixter!
•Full 550 MHz-83
channels
•Reduced size
•8 Memory locations
•Last channel recall
•Parental guidance
feature

•Channel allocation tables
•Channel elimination
•Auxiliary A.C. socket
•Self-test diagnostic
•Convertor configuration
routine
•Barker channels

A convenient feature of the CR-6800 is acradle for
the hand held transmitter that provides astorage area
for the remote control, and also allows the transmitter to function as an on board keypad to control the
convertor.

r
ANIKIIEL

DEPT. HAMLIN
4711 Golf Rd., Skokie, IL 60076

11 Please send me more information on Hamlin convertors.
Name
Title
Company

Wiring Systems Specialists

Address

Voice •Video •Data •Power

City

State

Zip

CORPORATE HEADQUARTERS:
ANIXTER BROS., INC.. 4711 Golf Road, Skokie, IL 60076 (312) 677-2600 — Telex 289464
01988 ANIX1'ER BROS., INC.

L

Telephone
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