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If inexperienced salespeople have ruffled your feathers, make awiser
choice. Contact MIDWEST CATV.
Why waste time with salespeople
who don't give a hoot about your
problems? Make awise choice and
call Midwest CATV. Our people know
the cable industry and provide
solutions to customers' problems
every day.
Are you having problems finding
the necessary inventory? Do you
need assistance in selecting the right
products? At Midwest CATV, we have
the supplies and the solutions.
We provide a full line of products,
including several brands of cable,
distrbution gear, converte -s,
accessories and test equipment from
a number of suppliers.
Regional warehouses and a
computerized inventory system
enable us to speed your order to you

in the blink of an eye.
Don't waste time with a birdbrain.
When you need complete, full-line
inventory, cail Midwest CATV. Your
nationwide distributor with supplies
and solutions.

Charleston, WV (1 304 343-8874)
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)
Ocala, FL (1 904 854-6511)
Within FL (1 800 433-4720)
Outside FL (1 800 433-3765)
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)

MIDWEST
CATV
A division of Midwest Corporation

More than supplies. Solutions.
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BROADEN YOUR ECONOMIC HORIZONS

THE PUREST SIGNAL OVER
THE LONGEST DISTANCE

Everything about MC 2 coaxial trunk and
feeder cable saves you money, as well as
providing the purest signal over the longest
distances — which means fewer actives
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along the line.
With the unequalled 93% velocity of propagation, you may also use one size smaller
than you would with foamed cables. That
also means more cable per duct, and easier
handling. In aerial installations, the effects
of wind and ice-loading are dramatically
reduced.
The most advanced technology usually
doesn't cost the least. It always does
with Trilogy.
TRILOGY LEADS IN TECHNOLOGY

liilogy
COMMUNICATIONS INC.
Call or write for afree sample and brochure:

TRILOGY COMMUNICATIONS INC., 2910 Highway 80 East, Pearl, Mississippi 39208
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HDTV, fiber and audio make a splash in Los Angeles
The most comprehensive technical coverage of Cable '88, the annual
NCTA National Convention and Exposition, focuses on advanced
television systems, fiber optic technology developments and the
emergence of high quality audio as alegitimate program source. Also
thrown in is coverage of new products from the floor and summaries
of technical papers.

20

Which advanced TV system will win America's favor?
It's doubtful anyone knows the answer to that question, but Robert
Hopkins of the U.S. Advanced Television Systems Committee explains
the features and potential drawbacks of the transmission systems
proposed so far in part II of his piece on advanced TV.

62

System design and construction for small-system operators
Rural cable America is the home of the upgraded 12-channel system,
reports Alan Hahn of Hickory Mountain Associates. Part II of this
series focuses on how to adequately design agood system without
breaking the bank.

76

BROADBAND LAN

Broadband test and monitoring features merge
Magnavox has developed aproduct that combines the best features of
field test gear and status monitoring devices and withstands
environmental extremes. Jeffrey Cox and Aravanan Gurusami tell us
how it works.

84

High level sweep vs. Sweepless Sweep: a visual comparison
Steve Windle of Wavetek follows up last month's story on how a
non-interfering sweep system works with aseries of photographs to
graphically show the system's capabilities.
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A primer on improving picture quality
Steven Biro of Biro Engineering shows how to deliver high carrier-tonoise ratio pictures to the subscriber's TV set, not just his tap. That's
important because competitive media will also deliver top-notch video.
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Has the time arrived for high definition
television? If the NCTA Convention was any
indication, the answer to that question should be a
resounding 'yes!'
Cover photo by FPG International.
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ZAP YOUR
POWER COSTS WITH
OUR 90% EFFICIENT
POWER SUPPLY.
99 •

It's our new 8PS HE—the most
efficient power supply in the industry.

FU
LIVE
POTENT.AL
DISCOIRSTT AND
DISCRARGE CAPACITORS PRIOR TO
SERVICE

Pli<0.0.21

If power costs are zapping your profits, fight
back with the 8PS HE (High Efficiency) Power
Supply from Magnavox. It's designed to boost
your operating effiExample of Pcmser Cost Savings
ciency to an outstanding 90% while
(Savings per trunk amplifier, assuming
current costs of $100 per year, per amplifier,

saving you a bundle

using 55% efficient linear power supply.)

on power costs. Use
our 8 PS HE in your

Co.1

$100
CURRENT
ANNUAL
COST

8PS 60 HE
SWITCH'NG
REGULATED
POWER

SUPPLY

"Nos g re =vox.
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THE SMART CHOICE FOR BROADBAND DISTRIBUTION

$34
SAVINGS
$66
ANNUAL
COST WITH
NEW
8PS HE

trunk amplifiers and
cut your power costs
by up to 34% over
standard series
regulated power
supplies.

Another bright idea in broadband
distribution technology from Magnavox.
The 8PS HE is just another example of how
Magnavox is striving to improve your bottom line.
We design and manufacture an entire line of
quality distribution components for your broadband CATV and LAN networks. Components you
have come to rely on for quality and bottom-line
performance. Find out how we can improve your
profits. Call your Magnavox representative for a
free power supply cost analysis.

IIVIcagricavox

OITVel

SYSTEMS CO

A DIVISION OF NORTH AMERICAN PHILIPS CORPORATION
100 Fairgrounds Drive, Manlius, New York 13104
Call 1-800-448-5171 (In New York 1-800-522-7464)
(315) 682-9105 Fax: (315) 682-9006
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Scientific
Atlanta
Our Customers Are TheWinners

Scientific-Atlanta introduces five new products to give you the
winning edge. Our value-added, user-friendly solutions help
generate revenue, improve penetration and retention, and operate your system more efficiently. We want you to be awinner.

WIN THROUGH VOLUME CONTROL

Our new 8590 is the friendliest and fullest featured
volume control addressable in the industry. Aunique
display lets your subscribers see sound on avolume level indicator. And it guides them easily through the VCR programming
process. The 8590 keeps asecret better, too. With achoice of 50
security modes, utili7ing three advanced security technologies:
dynamic sync suppression, dropped field, and video and sync
inversion. It includes easy-to-implement, plug-in lPPV. It's
compatible with the rest of the set-top family. And, since it's also
compatible with oe and along list of others, the 8590 can help
you out with the old and in with the new.

WIN THROUGH VALUE

wa

The new 8570 addressable set-top is the value packed younger brother
of the industry standard 8580. It comes with all the subscriber features of its
older brother. And then some. It shares the same new advanced VCR timer with
the 8580 and 8590, taping twice as many events as before. It simplifies impulse like
the 8590, with aone-touch buy key on both the remote and the set-top.

WIN THROUGH FRIENDLINESS

Our Complete Remote Control is so smart it generates revenue
while solving problems. Ninety percent of subscribers with set-tops have
two or more remotes per set; thirty percent have three or more. That's a
problem! The CRC eliminates multiple remotes by quickly and easily learning
their functions, without the obsolescence risk of preprogramming. And, if
your subscriber has aremote control TV-it can provide volume control without avolume control set-top. That's friendliness your subscriber will pay for.

WIN THROUGH EFFICIENCY

Our new 9650 lRD beats today's rack space squeeze by
cutting space needs in half. The 9650 integrates the leading CATV
receiver-the 9640-with asatellite descrambler in one package the size
of the receiver alone. Result: You get twice as many channels in the
same rack-with perfect compatibility.
AGILE OUTPUT CONVERTER

RF LEVEL

o
-20dB TEST

WIN THROUGH AGILITY

Our new Frequency Agile Drawer gives you agility when you need it.
And only when you need it. One drawer that backs-up an entire headend, eliminating costly spare parts inventories. It provides quick and dependable slide-in
convenience for the industry standards, the 6350 modulator and 6150 processor.
Its 550 MHz range makes it compatible with every cable system.
Add these five new products to our proven line-up of winning solutions.
You'll have awinning combination no one else can provide. That's because at
Scientific-Atlanta we're committed. Committed to making sure that... "Our customers are the winners:'
Fbr more information, call: 1-800-722-2009. Or, write us at: Scientific-Atlanta, Dept. AR, PO. Box 105027, Atlanta, GA 30348.
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my turn

Program provider
or cable provider?
Just what business are we in? Entertainment? Telecommunications?
If you talk to members of the Society
of Cable Television Engineers, the
answer is likely to emphasize telecommunications.
If you talk to 'Nd 'Rimer, or CBS,
or the manager of a local TV station,
the answer is more likely to emphasize
the distribution of entertainment and
information.
In most of the world, these two
businesses exist, separate but equal.
Neither side has significant authority
or primary responsibility on the other
side. In England, for example, two
separate licenses for cable TV are
issued: "one by the Department of
Trade and Industry (DTI) under the
Telecommunications Act of 1984 for
the running of a telecommunications
system; and one by the Cable Authority
under the Cable and Broadcasting Act
of 1984 for the provision of a cable
programme service by means of that
system."
The Cable Authority license covers
such matters as diversity of programBy Archer S. Taylor, Senior Vice
President, Engineering, Malarkey—
Taylor Associates Inc.
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ming, programs originating in the
FM special channels along with the
European Economic Community, eduVSB/AM basic channels. There is plenty
cational access, local origination, proof bandwidth in the fiber backbone.
grams for the hearing impaired, codes
The necessary bandwidth would have
regarding violence, appeals for donato be made available on the coaxial
tions, must-carry, copyrights, obscenpart by deleting non-revenue generatity, incitement to racial hatred and so
ing channels, rebuilding or utilizing
forth. Program regulation is far more
existing idle channel capacity.
intrusive in England (and most of
Subscribers would be supplied a
Europe as well) than in the U.S.
set-top converter/interface unit to be
A potential cable operator is encourused only for ATV, HDTV or other
aged to contract with British Telecom
premium channels. The customer would
(the telephone company formerly owned
use the TV set channel selection facilsolely by the government) to design,
ity, with all of its remote convenience
construct, and operate (i.e. maintain)
features, to select basic channels. One
the physical network of coaxial cables
channel on the TV would be designated
or optical fibers. However, the program
for premium service. The converter
provider is not foreclosed from also
would have an IR receiver designed to
obtaining atelecommunications license
respond only to that channel's signal
to construct and operate the cable
from the customer's remote. Whenever
facility, much as we do in the U.S.
the customer presses that key, the
There is nothing to indicate that a interface box would advance to the
similar dichotomy might develop in the
next premium. No other customer conregulatory patterns of government in
trol would be necessary.
the United States, at federal, state or
Technically, the box would be delocal levels. However, it could develop
signed for perhaps five to 10 FM
in the marketplace in the next decade
channel inputs. Whether these would
or two as the telephone companies
be 12 MHz each, for NTSC, or wider for
begin to install Broadband Integrated
other ATV formats would develop in
Services Digital Network optical fiber the next few years. The interface
subscriber loops to serve residential
converter might be single or dual
subscribers.
heterodyne, depending on how practiCable TV is certainly well estabcal it might be to limit the input
lished in the business as program
frequency range.
provider. Probably the only way the
The output would be designed to
telephone industry might also become
accommodate several interchangeable
program providers would be through
modules. One output might simply be
mergers and acquisitions. Telephone
standard NTSC VSB/AM on channel 3
companies themselves have demon(or other designated channel). Another
strated no experience in programming,
might be a standard NTSC TV transand little taste to learn.
mitted at FM in a 12 MHz channel.
The pressure will come on cable TV
Another might be HDTV in whatever
to give up its little niche in the
format is finally adopted. Then, there
telecommunications business. However,
might be a module that would deliver
the cable TV networks are still the best baseband Y and C components (or Y
way to provide multi-channel, oneand color differences; or RGB) for TV
way, point-to-multipoint video servsets and VCRs.
ices. BISDN is best suited to providing
The point is that the TV set would
point-to-point, full duplex (i.e. two-way
operate as it was intended on all basic
with equal capacity in both directions),
channels, with all special premium
voice, data and video services.
channels coming in on a designated
The ATC hybrid fiber backbone
channel. Adapting the cable TV netsystem using multiplexed VSB/AM
work to HDTV would be easier with
transmission has lots of advantages at
most of the transmission path in optical
relatively low incremental cost. It does
fibers, and even the part of the path in
not, however, provide assurance of the coaxial plant released from the
satisfactory transmission of advanced
VSB/AM ghost generator.
or high definition TV. The system could
If we can accomplish this, Ibelieve
accommodate premium ATV or HDTV
we will not be forced to surrender our
signals by multiplexing one or more
niche to the telephone companies.

On Guardian Power Supplies
Power Guard stands behind our Guardian
Power Supply products with a5-year warranty.*
A warranty that's the result of years of outstanding performance.
This warranty, coupled with our consistent
90% efficiency rating, makes the Guardian line of
power supply products an unbeatable choice for
CATV operators who demand dependable operation and unequalled cost effectiveness.

Guardian Power Supplies from Power
Guard. The power supply products that come
with the 5-year warranty and the total commitment to customer satisfaction. You won't find a
stronger pledge of quality!
Exclusive Distributor Midwest CATV 1-800-643-2288
'This

Is

alimited warranty

p
MIER GUARD

(800)288-1507 eszei: •
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frontline

R&D consortium:
It's time has come
How did an industry like ours get to
a position of prominence and success?
Is it because we were fortunate enough
to hit upon an idea whose time had
come? That clearly isn't the case because cable took quite a long time to
become synonymous with video entertainment. Is it because we've filled a
vital need, one that was utilitarian in
nature and deemed anecessity of life?
That can't be the case either because if
you look at the national penetration
rates you see that only a little over 50
percent of all of the people who are
offered cable television actually subscribe to it.
No, cable reached its level of acceptability and prominence only after many
years of hard work, slow but steady
growth, learning how to appeal to our
customers and, more importantly, appeal to those who are not yet customers.
All along the way, we've paid attention to our instincts. We've done precious little in the way of marketing
studies, preferring instead to merely
ask ourselves what would make us
happy. We've benefited from the ingenuity and creativity of engineers, first
in figuring out how to accomplish this
By Wendell Bailey, Vice President
Science and Technology, NCTA

basic business of retransmitting television signals via wire and subsequently
by figuring out ways to transmit more
signals and interface between consumer electronics and cable systems.
There has been little sustained R & D
by the industry as awhole.
Of course, you could point to the
innovative manufacturers in our industry, like Jerrold, Scientific-Atlanta,
Times Fiber, Comm/Scope, Zenith
Electronics and Hughes Communications. There is a long list of those
who are still active (and an even longer
list of those who were in our industry
at one time but have subsequently left)
and have spent millions of dollars
developing products for our industry.
There are also notable companies in the
MS0 ranks who have spent more
money in research and development
than the bulk of their brethren. Gill
Cable and ATC come to mind, so do
Viacom, Comcast and TCI.
These MSOs and vendors spent their
R&D money on specific issues that, for
the most part, addressed issues they
deemed important or to fix longstanding problems and enter new business ventures. While all this R&D
effort as beneficial to the industry at
large, it was not undertaken without
specific motives from the parties involved. In the future, when we look
back at the efforts and accomplishments from these R&D efforts, we'll see
they were and still are the underpinnings of our success.
The ongoing efforts of certain vendors and certain MSOs will always be
of vital importance. But the time has
come for the industry to embrace
research and development for the good
of the industry overall. The time has
come for cable executives to ask themselves whether or not a centralized,
coordinated R&D effort is aworthwhile
investment in our future, and consider
whether or not to maintain a centralized group of people whose primary
activity is to concentrate on technologies and how they may be applied,
expanded, refined or implemented.
Such a group should have no profit
motive per se and no particular interest
in developing a product, but could
instead feel free to work on issues that
may not have a direct profit potential
but are nonetheless vital to the cable
industry. A group of this nature could
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work on issues that are not pleasant
but which desperately need understanding by the technical community
and industry management. That type
of R&D entity could look into the future
without the pressures associated with
fixing a current problem to provide
technology guidance on how best to
position ourselves for future, dimly
seen opportunities.
Such an entity is taking formation
right now. Ibntatively titled "Cablelabs," it is to be an entity supported by
cable system operators and independent of NCTA, representing the entire
cable television industry. It will be an
entity run by professional R&D personnel, adequately funded over asufficient
period of time to make a significant
difference in our future. A committee
of the NCTA board of directors, under
the guidance of TCI's Dr. John Malone,
has met several times, taking a nononsense approach to getting the job
done. The enthusiasm and commitment
of these MSO chiefs is welcome. The
attention to detail paid by these people
in the formation of a new entity has
given everyone confidence that the
consortium will be born properly, with
the greatest chance of success.
This was no easy task. The legal
ramifications, the tax ramifications,
the corporate structure, how to staff it,
who pays for it, the issues to be
tackled—all were thought out with the
greatest care to make this entity as
attractive as it could be to those who
will be asked to support it. The engineering community, too, has enthusiastically applauded the efforts to this
committee to do what volunteers have
too long been expepted to do—provide
guidance and effort in the R&D area.
The Bell telephone companies have
a centralized facility, called Bellcore;
the electric power industry has one;
and the semiconductor industry has
one. Indeed, there are literally dozens
of R&D entities that are formatted and
responsive to their industry's future
needs and desires. As cable's identity
comes more into public consciousness,
as the benefits and services which we
bring to the consumers begin to be
recognized by public policy thinkers as
well as our subscribers, the time to pay
attention to what part technology plays
in our daily activities, as well as our
future, is now.

$1,295P°

$695P°

Model 5115-AZ includes AZ/EL mount
and dual polarityjeed.

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.

•

v,ron etc..," MIX. lb"

I
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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.

MIDWEST

Communications Corp.
One Sperti Drive
Edgewood, KY 41017
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from the headend

For consistency, all modulators should
be set for a modulation depth of 87.5
percent for peak-white information.
Doing so establishes the correct relationship between sync, peak-white and
zero-carrier (100 percent modulation).
This is accomplished very easily in
most modulators by adjusting the Modulation Depth pot on the modulator until
the White-Clip LED illuminates, and
then backing off very slightly on the
control until the LED is just off. If the
modulator has been set up correctly at
the factory, the modulation depth will
now be very close to 87.5 percent. Of

ore

Video depth
of modulation
Amplitude modulation is defined as
avariation in the amplitude of the RF
carrier with changes in the amplitude
of the input modulating signal (vestigial sideband modulation, which is ultimately transmitted by a CATV modulator, is aform of AM). One characteristic of an AM signal is that the envelope
of the RF carrier has basically the same
profile as the modulating signal.
An example of this characteristic for
an unmodulated ramp is quite clearly
shown in the accompanying diagram.
As shown, the maximum peak-to-peak
amplitude of the modulated RF carrier
occurs during the sync pulse, while the
minimum peak-to-peak amplitude of
the modulated RF carrier occurs during
periods of "peak white." Note also that
the higher the modulation percentage,
the "deeper" the RF carrier is modulated until you reach 100 percent
modulation. At that point, the RF
carrier amplitude is zero, and strange
things begin to happen. More about
this later. It is this depth of modulation
that you are controlling when you
"tweak" the Modulation Depth or Mod
Level pot on amodulator's front panel.
By Chris Bowick, Engineering Dept.
Manager, Scientific-Atlanta

CARIUER
MODULATION

RP CARRIER
0* MODULATION

30, MODULATION

,SYNC PULSE

87 57.1.1000,TION

100% MODULATION

course, some modulators do offer modulation meters that are useful, and for a
more exact measurement, a spectrum
analyzer, or a TV demodulator with a
"zero chopper" (zero carrier reference)
along with an oscilloscope, can be used
to monitor the depth of modulation.
Accurate adjustment of video depth
of modulation is important for several
reasons. If the depth of modulation is
set too low, the displayed picture on
your subscriber's TV set will appear
darker than it should and contrast will
be poor; video S/N will begin to degrade, though by the time this occurs,
the picture may be too dim to notice.
On the other hand, if the video depth
of modulation is set too high, other
problems may begin to develop. In
addition to causing the perceived brightness of the picture to be greater than
it should, excessive depth of video
modulation, approaching 100 percent,
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can actually cause an unbearable buzz
in the audio. This situation is due to
the fact that the typical home TV
receiver uses an "intercarrier detector" to recreate the 4.5 MHz audio
subcarrier prior to audio demodulation.
An intercarrier detector is a device
that mixes the video carrier (typically
45.75 MHz at IF) with the audio carrier
(typically 41.25 MHz at IF) to recreate
the 4.5 MHz audio intercarrier.
In order to prevent overmodulation
of the video carrier and its resulting
problems, most modulators contain
"white-clip" circuitry. The white-clip
circuit is typically pre-set at the factory
to prevent the video depth of modulation from exceeding a certain level—
typically 93 percent to 95 percent, no
matter how poorly the Depth of Modulation pot has been adjusted by the
operator. Therefore, with correctly operating white-clip circuitry in the modulator, intercarrier detectors in consumer TV sets are protected from a
"zero-carrier" situation, thereby eliminating most audio buzz problems.
Even though the "white-clip" circuit does prevent the operator from
overmodulating the video carrier, it
will not prevent him from grossly
clipping the video peak-white information, which can cause a substantial
amount of video distortion. Such distortion can be expected in a modulator if
its White-Clip LED is illuminated.
If you are having difficulty setting
the video Depth of Modulation control
because the White-Clip LED indication
seems to be dependent upon scene
information and blinks at you from
scene to scene, then you probably have
a modulator with white-clip circuitry
that is not fast enough to operate using
only the vertical interval test signal
(VITS) that is present on much of the
programming these days (either that
or aVITS signal is not present). If this
is the case, and you try setting the
modulator's Depth of Modulation pot
during a scene in which the program
material has no peak-white information, chances are that later in the
program when peak-white information
is present, the White-Clip indicator
will illuminate, and the information
will be severely clipped. For that
reason, modulators with fast-acting
white-clip circuitry are far easier to
set-up.

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 aParentai 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 7

looking ahead

HDTV

When?

There are major changes coming for
TV viewers in America. It is not clear
that they necessarily involve high
definition television (HDTV) in as
straightforward a way as some have
speculated, but change is certainly at
hand. The cable television industry has
developed arelatively comfortable business delivering television video to half
the homes in the country. Significant
change in the world of television presents both dangers and opportunities
to us, but as yet there has been more
information than insight into strategies which could benefit CATV. What
do we see if we peer into the future?
There are some fundamental and
powerful forces at work here. First is
the intense desire of the television
receiver and VCR industry to sell more
units into American homes. This market is dominated by the Japanese, who
are putting important resources toward this end, and have developed a
careful strategic plan. Next is the
seeming willingness of at least a segment of American consumers to spend
more for higher quality equipment.
The third significant factor is the
arrival of exceedingly cheap digital
memory. When applied to television
By Jim Chiddix, Sr. Vice President,
Technology and Engineering, ATC

receivers, this offers an opportunity not
only for "gee-whiz" features like picturein-picture displays, but also offers a
subtle but powerful tool for changing
the display timing of received pictures.
Thus, rather than scan each line of a
television picture as it is received in a
continuous stream, there is an opportunity to store received information and
then recall it from memory at different
times or rates in order to feed adisplay.
This kind of digital storage and
processing has several implications.
The first is an opportunity to dramatically improve the display of good old
NTSC television. There is alimitation
to the amount of information we are
able to transmit using NTSC, but many
of the format's most obvious shortcomings occur in the display process itself.
These faults are not necessarily inherent in the NTSC information we are
transporting, but grow from analog
processing and real-time display.
Digital processing gives us the potential to do a better job displaying
information distributed in the NTSC
format, whether by over-the-air broadcast, through cable or via videotape or
satellite. If NTSC information is dissected, digitized and stored, it can be
used to feed an entirely new type of
display. Within the next year, we will
see sets in stores which do precisely
this. These sets will double the scan
rate, and thus the horizontal frequency, of displays.
The result is going to be an absolutely stunning picture with no change
in the transmission system itself. There
is even an opportunity to achieve a
certain level of subjective noise reduction in this process. All of this will
initially be introduced in high-end
equipment, but there is no reason that
it should not move rapidly down through
aTV manufacturer's product line. This
is good news for cable television: our
customers are going to have dramatically better pictures and it will cost us
nothing—we are ready for it today.
OK, that's great news! What else can
digital technology do? The same kind
of digitizing, storage and playback at
different times or in different ways is
fundamental to virtually all transmission systems which are being proposed
for high definition. The NHK MUSE
standard developed in Japan has differ-
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ent waveforms for color and luminance
information which are interleaved in
time. If played back exactly as transmitted, MUSE would result in side-byside narrow and wide pictures of the
same scene, one consisting of the chroma
information and one of the luminance.
Sarnoff Research Institute's NTSC compatible transmission standard uses digital memory (also referred to as "framestore") to time expand and compress
augmentation information hidden
within an NTSC signal. In its ACTV-H
system, they also add lines of information to the digital read-out process to
produce a picture which is not only
wide-screen, but has high resolution.
Because of digital memory, it is
highly likely that HDTV receivers will
also have the ability to provide high
quality, line-doubled display of NTSC
signals. Thus, HDTV sets will have
utility to discerning viewers, even in
the absence of HDTV programming.
HDTV programming will be available, however. At the recent NCTA
Convention, Mitsubishi showed arealtime high bandwidth videocassette recorder, using a VHS transport and
playing one hour of high definition
television on metal tape. It seems
likely that such a device will be
available to the consumer at the same
time that wide-screen high definition
sets show up in the marketplace. Thus,
videotape rentals could become the
distribution medium of choice for premium product. We have already seen
erosion of our pay television business
with the advent of tape rentals.
It is clear that the cable industry
should, from astrategic standpoint, be
prepared to offer at least our key
premium (and possibly sports) programming to high definition set purchasers early in the adoption cycle.
If cable is ready when high definition
sets begin to appear, we stand to
benefit by becoming immediately associated with the delivery of high definition product. If we go slow, there is the
potential to lose that primary position
to other distribution systems. It is
therefore crucial that we as an industry
work with various HDTV transmission
system developers and with FCC industry groups to insure there are highquality cable-rugged systems for delivering these pictures.
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We've cast anew light on efficiency.
Efficiency comes in many colors...and
Lectro has them all for you.
•Super efficient units for lower power bills.
•Simple, plug-in modular designs for
quicker, safer maintenance.
•Status monitoring compatibility with all
major electronic vendors.
•The savvy of 50 years in the business

and the promise we're here when you
need us.
•Superior technology and quality for
indefinite life.
•The widest, and most available product
line to meet your needs.

Lectro
SUPER

SENTRY

Lectro means efficiency. Make us prove it.
Call 1-800-551-3790.

More power to you!

Lectro
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return path

'Spurred' to reply
Many thanks to Donald C. Vought
for the kind words about me in CED's
April "Return Path" (p.14). Yes Don,
Idid state that a good designer can
design two miles per hour. Ialso went
on to say that most of the rebuilds we
have been doing recently are more
complicated and require increased communication with the system, so the
design rate may slow to one mile per
hour, but this was not included in the
"Spotlight" article.
I have consistantly designed between two and three miles per hour for
most of my 15 years in this business.
This includes about 10,000 miles Ihave
personally designed consisting of all
frequencies and densities, and is trunk
and feeder design with all tap and
splitting devices written down. If I
include amp schematic, level analysis
sheets and powering with voltages, the
rate drops by about one-half mile per
hour.
This is not "guesstimation" design
(I do about five to 10 miles per hour for
this process) but actual design recorded
on maps that aconstruction crew could
build from, although we always have
our rough design drafted by drafters
in ink and Leroy (they average 1 to
11
/ miles per hour). Last week I
2
designed a 58-mile phase (400 MHz,
push-pull, very normal system) in 3/
2
1
days with 0.83 trunk amps and 1.52
line extenders per mile; not exactly
"guesstimation."
When I first started the business
eight years ago, after taking six weeks
to write a design program in Basic, I
timed myself for one entire job of 75
miles. The design rate was 3.5 miles
per hour. By the time Idid everything
else, including pencil drafting on paper
sepia, the rate for the job was 1.1 mile
per hour. Thus one of the reasons I
started my own business.
Ichecked with other design departments in Denver and the consensus
seems to agree with me: that atrained
designer should average at least one
mile per hour in a normal office
environment. This would include setup and phone calls and should increase
with experience. We all use similar
design programs and many of us were
trained directly or indirectly by Ibrry

Hulseberg.
In addition to having a good design
program, Iam fortunate to have agood
memory, a quick and mathematical
mind and a love for this work. Every
job is a challenge to do better and I
especially enjoy design comparisons.
The only other variable might be the
high altitude in Denver which makes
us alitle lightheaded and giddy. So all
Ican say to your "Whoa" letter Don,
is "Giddy Up" (just kidding)!
Sally L. Kinsman
President
Kinsman Design Associates Inc.

Risky business?
Mr. J. Richard Kim's article on
Ku-band reliability in your April 1988
issue (p.40) may have given your
readers the impression that this method
of satellite transmission is, at best, a
risky business. In particular, he mentions that fades on the order of 30 to
60 dB can affect sites in Florida and
other Gulf states: taken at face value,
this statement would appear to rule out
the possibility of using Ku-band in
those locations.
Although Mr. Kim does say that
deep fades are "probable," he fails to
emphasize with sufficient clarity the
fact that the analysis of rainfall and its
effect on microwave transmission is a
statistical procedure. In dealing with
this subject, we can speak of the
average rate of precipitation, taken
over a period of, say, 12 months, but
the maximum rate (which would cause
the deep fades described in the article)
can only be described in terms of
probability. From this understanding
comes the concept of "link availability", which is specified by every user
of a Ku-band satellite link and which
forms a part of every comprehensive
link analysis.
113 take an example, an availability
of 99.9 percent is frequently specified.
What exactly does this mean? It means
that, based on average rainfall figures,
the link should be designed with sufficient margin to ensure that the probability of total link failure is 0.1
percent. This is equivalent to the
statement that, given a reasonably
long observing period, the link will be
out of commission for 0.1 percent of the
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time. In a period of 12 months, it is
equal to approximately nine hours.
Working backward from Mr. Kim's
results, and using a fade of 45 dB
(mid-way between his figures of 30 and
60 dB), we can calculate the probability
of such an occurrence. Assuming a
path-length of five kilometers (three
miles, as stated in the article), the
specific attenuation due to rain is 9dB
per kilometer. For a downlink operating at 11.7 GHz, this degree of attenuation would be caused by rain falling
at arate of 190 mm/hour (CCIR Report
721-1). Upon consulting the Reference
Manual For Iblecommunications Engineering, we find that this rate of
precipitation can be expected to occur
for less than 0.001 percent of the time.
In the course of 12 months, it will
probably cause such adeep fade for less
than 5.3 minutes.
A well-designed Ku-band satellite
link will have sufficient excess power
to absorb the effects of rainfade for
more than 99 percent of the time.
Naturally, by increasing the amount
of power margin, one can reduce the
probability of total failure to an arbitrarily small value, but economic considerations obviously impose some limits. Nevertheless, it must be concluded
that, in such a well-designed link, the
probability of exceptionally severe fades
as described by Mr. Kim is very low,
and in most practical situations can be
ignored.
David H. Slim
Wegener Communications Inc.

We're
Listenin

POWER OF
DETECTION
IN THE PALM
OF YOUR
HAND
SUM*
Itimiummermffld

i
t

Now there's an inexpensive
pocket-sized RF leakage detection
device that is so easy to use, leakage
monitoring will become second nature almost
immediately. Eliminate the bothersome duty of
regaining entry to installation locations and do away
with faulty hook-ups! All for under $200.00! THE SNIFFER JR.

CM/ISM/CS()INC.
AN EMPLOYEE OWNED CORPORATION
CALL TOLL FREE 1800 336 9681 IN VIRGINIA CALL COLLEC

•
Reader Service Number 9

-703-4345965

Advanced TV systems
N

ew and improved. Marketing specialists say those are the two most
powerful words in advertising. If
so, look out. Advanced TV systems
were widely trumpeted at the recent
NCTA convention using just those two
compelling adjectives. Bill Thomas of
ATC and Paul Heimbach of HBO
declared flatly that "HDTV has the
potential to be the most significant
development in the home-entertainment arena since the introduction of
color television." That's important to
the technical community because HDTV
will "undoubtedly lead to new technical standards of quality in broadcast
and cable," they emphasized.
Among the hornblowers at the most
technology-driven show in recent memory: Jerrold, Scientific-Atlanta, Magnavox (North American Philips), ATC,
HBO, NHK (Japan Broadcasting Corp.),
Mitsubishi, High Resolution Sciences,
JVC, the David Sarnoff Research Center, the Del Rey Group (Compatible
Video Consortium), Faroudja Laborato- A side-by-side comparison of NTSC pictures from David Sarnoff Research Center's
ries and Bill Glenn of the New York ACTV-I (left) and ACTV-II show adramatic difference in resolution. Both photos
Institute of lbchnology. (See Figure 1.)
are of actual screens.
The most immediate implication:
nels;
cable operators and their technical
Better C/N and S/N in
• include built-in security and adstaffs must plan now for better S/N and
C/N performance in their distribution
the distribution plant will dressing;
• be capable of satellite delivery and
plants. It appears advanced TV sysbe required to carry the not require more than 15 dB C/N; and
tems will require a bit of extra head• be recordable on VCRs and optical
room. The good news is that some
improved pictures.
disks.
advanced TV signals are pretty rugged
What CAW needs
when run through cable plant.
SuperNTSC
The new picture technology falls into
ATC's Thomas and HBO's Heimbach
three basic categories: systems that are
outlined their perceptions of what the
Advanced TV systems come in many
improvements to existing NTSC; sysindustry needs from an HDTV delivery
flavors, including the SuperNTSC aptems that are compatible with—but not
system. Such asystem must:
proach recommended by Faroudja Laboidentical to—NTSC; and systems that
• Provide at least 850 lines of horiratories. Full NTSC compatibility is
are incompatible with NTSC.
zontal and vertical resolution;
the way Yves Faroudja approaches
In the first group are companies like
• occupy one 6MHz channel;
better TV. NTSC can be made to
High Resolution Sciences and Faroudja
• not require major rebuild or modifiemulate HDTV using comb filters and
Laboratories, which propose to improve
cation of existing distribution plant;
line doubling frame stores, Faroudja
existing NTSC by removing artifacts
• co-exist with NTSC and other chanargues. And the technology is here
like dot crawl and improving picture
nels using existing channelization plans;
today in production form. Faroudja
resolution. In the second group are
• not require adjustment of existing
technology is used in Super-VHS VCRs,
proposals from Bill Glenn and Philips
signal parameters;
for example.
(HDNTSC) that require more than 6
• allow real-time transmission of proMHz bandwidth. Other NTSC-compatgramming;
ATV
ible systems from the Sarnoff Labs and
• interface easily to the SMPTE HDTV
Del Rey Group are confined to a6MHz
production standard;
The most sharply-defined pitch for
bandwidth. Systems incompatible with
• use scan rates and other parameadvanced TV came from the David
NTSC include the NHK MUSE and
ters that allow NTSC/HDTV receivers
Sarnoff Research Center (aligned with
HDB-MAC systems (a decoder is reto be reasonably priced;
NBC/RCA), which made asplashy push
quired to change MAC to NTSC) as
• provide four CD-quality audio chanfor its 6 MHz-compatible version of
well as the Philips HDMAC.
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are on the way

higher definition TV Known as Advanced Compatible Television (ACTV),
it comes in two versions. ACTV-I is a
single-channel NTSC compatible system offering a 5:3 aspect ratio, 420
lines of horizontal resolution and can
be designed for either 1125 or 1050
scanning lines with a 2:1 interlace or
525 lines with 1:1 progressive scan.
ACTV-I uses two separate signals: a
4.2 MHz main channel and an auxiliary signal containing side panel information, RGB information and other
required data. The entire signal has
four components:
• Component Iis the main 525-line,
2:1 interlaced NTSC signal;
• component 2 contains the additional left and right panel information
required for the wider high definition
picture;
• component 3 contains the horizontal luminance detail; and
• component 4 is a "helper" signal
containing extra lines of horizontal
resolution.
ACTV-II
ACTV-II is seen as an evolutionary

development of ACTV-I that should be
ready for deployment in the latter
1990s. It will use two channels to offer
"true" high definition signals. And
Sarnoff wasn't the only major company
proclaiming the importance of new TV
standards at the show. ATC and HBO
announced funding and support for
further development of ACTV in several areas. Among them:
• Ensuring the ruggedness of ACTV
for cable transportation systems;
• developing appropriate satellite-toheadend technology;
• perfecting encryption and addressability aspects of both ACTV-I and
ACTV-II; and
• ensuring that ACTV is subscriberfriendly.
New media lab
Jerrold gave big play to its plans for
a $1 million Applied Media Lab intended to probe consumer appetite and
perception of advanced TV systems. At
its booth Jerrold had a four-monitor
side-by-side display showing studioquality NTSC; NTSC after it's gone
through an amplifier cascade; Super-

VHS; and HDTV pictures. Jerrold used
the Glenn 9MHz HDTV system for its
demonstration. The Glenn system uses
aregular NTSC channel plus a3MHz
augmentation channel. The company
stressed that it is not endorsing this or
any other proposed HDTV format,
however.
Asked why this particular demonstration had been scheduled, Advanced
Technologies Product Manager David
Robinson said "Super-VHS is the
competition for CATV now." In fact, the
company is investigating atest system
that would deliver S-VHS quality pictures to the home. This system "probably would require aspecial modulator
and an adapter box of some kind in the
home because most subscribers don't
yet have high resolution displays,"
Robinson said.
HDB-MAC
Scientific-Atlanta gave ATV a push
with its own 10.7 MHz high definition
B-MAC (HDB-MAC) system. B-MAC
is the firm's 6.3 MHz, 525-line interlaced satellite video delivery system.
HDB-MAC is an adaptation of that
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Highlighted as a 'technology
discussion' rather than a
product was a test fiber
transmission system.

FIGURE 1

older technology using 10.7 MHz bandwidth and progressive scanning to
provide higher resolution and a 16:9
aspect ratio. The company's booth had
a four-monitor display of standard
NTSC; Super-VHS; ED-MAC and WideMAC formats. ED1:1
-MAC uses
progressive scanning, a 4:3 aspect ratio,
twice the NTSC line frequency, chrominance bandwidth of 2.2 MHz (4.4 MHz
in the line doubled mode), and 6.5 MHz
luminance bandwidth (13 MHz with
the line-doubled display). It offers a
picture that is free of cross-color and
features reduced flicker. ED-MAC is a
6-channel digital system incorporating
color teletext and data channels.
H g ghted as a "technology discussiihi
on
or "familiarization exercise"
rather than a product was a test fiber
transmission system using amplitude
modulation and running 36 channels
through 15 kilometers of fiber. The
company said it was "evaluating detector and laser sources," and while
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WHY BUY FROM
JERRY CONN ASSOCIATES, INC.?
•Service
•Quality products
•Courteous, knowledgeable sales team
•Excellent delivery
•Honest
•Dependable

Your CATV Distributor and
Manufacturer's Representative.
Give us acall and see how we
can be of service to you!
See us at the Cable Tech Expo, Booth 439.

JERRY CONN ASSOCIATES, INC.
C
‘11

P.O. Box 444
Chambersburg, PA 17201
In USA 800-233-7600, In PA 800-692-7370
Reader Service Number 11
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BERKO DOES IT ALL FOR YOU!
We manufacture, rebuild, repair and upgrade. Our
products are 100% American made and we're proud
of it!
We have the service you're looking for:
MANUFACTURE:

UPGRADE:

REBUILD/REPAIR:

• Trunk Stations
• All Stations
•
• Intermediate Bridger • Any Manufacturer.
•
Stations
•
• Terminating Bridger
Stations
• Line Extenders

Complete Stations
All Modules
All Power Supplies
All Manufacturers

= Berko Technology Corporation
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CAN Products PO Box 233 Limerick, PA. 19468
(215) 489-7300
FOB Limerick, Pennsylvania
Reader Service Number 12

We don%
follow
anybody's
footsteps.
We make 'err,
One of the ways we are leading the industry
'n the production of high-quality components at truly
competitive costs. Another is in providing a
truly one-step answer to all your CATV, MATV
or SMATV problems, ranging from individual
components to complete systems.

...2.:iniraffleezesee

We will customize your headend system,
decision by decision. And in one week, you'll have
acomplete, easy-to-set-up package, at unbeatable cost
efficiencies and not just pre-assembled,
but practically pre-installed.
Take advantage of our years of experience in
Cable TV, Master Antenna and Private Cable headend
applications. Call us for aquote on your particular
headend needs, or, for our free 750-item catalog.
Toll-free (800) 252-7889. In California, (800) 572-6262
or (818) 706-1940. Or write P.O. Box 6579,
Westlake Village, CA 91359-6579.
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Magnavox gave show
attendees a report on tests of
the HDNTSC terrestrial system.

admitting that alot of work still
had to be done, indicated its
interest in AM rather than FM
fiber transmission systems. Laser linearity and the connector
issues in an optical splitting
environment are issues the company still is investigating.
Why AM instead of FM? Because it might fit more economically with the approach ATC is
taking with its fiber backbone/
coax distribution system offering
much shorter amplifier cascades,
especially as fiber penetrates
more deeply into the distribution network. lbday though, the
company still feels that conventional coax distribution, especially using feedforward techology, was a better choice in
terms of delivered signal quality,

•
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Magnavox gave show atten-

tAN
4
'
1E

dees a report on tests of the
HDNTSC terrestrial system
developed by its parent,
Philips. Based upon the
HDMAC-60 satellite delivery
system using a 24 MHz FM
transmission bandwidth,
HDNTSC uses a 4.2 MHz
main channel and a 3 MHz
augmentation channel. The
main channel is VSB-AM.
The augmentation channel
can be either analog or digital. Both systems use progressive scanning and either 525
or 1050 scan lines per frame.
The HDNTSC signal was
run through a fully-loaded
60-channel CATV system using an eight-amplifier cascade spaced at 22 dB; one
bridger and two line extenders spaced at 27 dB; and
three feederline tap strings
representing 24 eight-way
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There are at least 10 reasons that you should buy this tap...
call for details
Reader Service Number 14
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621 ROUTE 46, HASBROUCK HEIGHTS, N.J. 07604
CALL COLLECT: (201) 288-8833 (New Jersey Only) -FAX: (201) 288-1625
TOLL FREE: (800) 223-8312 (Continental U.S.A., Puerto Rico,
U.S. Virgin Islands)

A great cover up for
underground CATV installations!

See us at the Cable Tech Expo,
Booth 418.

Carson Industries, Inc., aleading
manufacturer of structural foam plastic
utility products has developed afull line
of Grade Level Boxes (GLB) that are a
great cover up for underground
CATV plant.
Ideal for housing drops, passives
and active splice applications, there's a
Carson "GLB" designed to meet your
requirements:
•GLB-608 — For housing single RG
drop underground cable.
•GLB-610 — Houses multi-drop
underground cables.
•GLB-1419 — Designed for use in
special passive and drop
applications.
•GLB-1320 — For underground
drop and passive electronics
applications. Also used for
coax feeder and trunk
cable splices.
•GLB-1324 — Available
in 12" and 15" depths
for housing underground single or dual
passive applications, and for
coax feeder and trunk cable splices.

•GLB-1730 — This box comes in
either 12", 15", or 18" depths. It will
house single and dual plant tap/
splitter combinations, and coax trunk
splices. Optional racking is also
available for special below grade active
equipment applications.
Carson GLB features include HDPE
structural foam plastic; 100% stainless
steel hex bolts, or optional penta and
captive security bolts; available in grey
or green with ultra-violet stabilizers
added; box bodies tapered to eliminate
ground upheaval and provide stability;
CATV identification molded into
covers; optional anti-skid covers

available; and hot-dipped galvanized
steel bracketry available for below grade
active device applications.
Carson GLBs are marketed
exclusively by Channell as part of the
Channell total packaging concept for
underground CATV installations. They're
also readily available from authorized
distributors throughout North America:
Anixter
Cable TV Supply
Signal Vision
Looking for agreat cover
up for your underground CATV
installations? Take agood
look at Carson's complete
line of Grade Level Boxes.
For complete information,
call Channell toll-free, or
contact your nearest
authorized Carson
distributor.

CARSON
INDUSTRIES
INC.
1925 "A" Street La Verne, CA 91750
Reader Service Number 15
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NHK fed its convention hall
high definition TV
demonstration from an
American Cablesystems
headend.
taps. (See Figure 2).
Both the main and augmentation
channels were modulated on standard
RF carriers and parameters such as
C/N, composite triple beat, cross-mod,
group and chroma delay, and reflections were measured for aperiod of 10
days.
The results, when both main and
augmentation channels were simultaneously tested, are as follows:
• HDTV was about 3 dB more noise
sensitive than NTSC;
• HDTV and standard NTSC were
equally sensitive to CTB;
• HDTV was about 3dB more sensitive to cross-mod;
• reflections causing ghosting were
equally perceptible on both HDTV and
NTSC channels;
• there were no noticeable color shifts
because of chroma delay; and
• group delay seemed to have no
effect on HDTV picture quality.
Two major implications for the in-

dustry: HDTV signals probably will
require 3 dB better S/N at the subscriber's set compared to NTSC. Otherwise the signal appears to be as rugged
as NTSC.
Improved NTSC
High Resolution Sciences of Los
Angeles made its first appearance at a
cable show to exhibit its family of
products that improve NTSC by eliminating dot crawl, correcting aliasing
and improving apparent vertical resolution. Dot crawl is caused by crossmodulation between the luminance
carrier and color subcarrier, resulting
in small dots that move upward on the
TV screen. HRS can solve that problem
by putting a "Chroma Crawl Free"
board into a device (a camera or
transmitter, for example) anyplace between the program source and distribution channel. Installation of the CCF
board also has the added benedit of

Cable Link
buys, repairs, 8t sells
CATV equipment!
We service Oak & Jerrold
addressables

614-221-3131
call now!

improving horizontal resolution.
Theoretically, 480 vertical lines can
be displayed on an NTSC receiver. In
practice, fewer than 350 actually are
shown. But HRS uses a board in a
camera and a matching board in a
display to increase the amount of
displayed vertical information. This
product also simultaneously takes care
of aliasing. Aliasing is an observed
shimmering effect seen on NTSC receivers. It occurs whenever ahorizontal
scan line encounters a line or edge in
apicture that is almost horizontal.
MUSE test
NHK fed its convention hall high
definition TV demonstration from an
American Cablesystems headend with
signals running through a12-amplifier
cascade. Two channels were used and
the signals were VSB-AM modulated.
It is possible to use FM but this
requires five channels. The advantage

Craftsmanship And Integrity

COMMUNICATIONS

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

• Splicing
• Const. Supervision
• Testing
• Field Training
• Maintenance
• Consulting
• Fault Location
• Seminars
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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If you still
have doubts about
Channell's plastic pedestals,
this deal is for you!
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CPH-1230B Line Extender
TapiSplitter Pedestal

There are
still afew people
who haven't tried
Channell's new
plastic pedestals.
If you happen to be
one of them, don't let
this great opportunity
pass you by.
Through July 31,1988,
buy two miles of Channell's
rugged ABS pedestals and
get another mile FREE! With
athree mile installation,
you'll be able to make atrue
evaluation of our pedestals...
and we're convinced you'll see
why Channell has become the
leading enclosure manufacturer
in the CATV industry.
Unlike other pedestal manufacturers,
Channell continues to meet the changing needs of the CATV industry with new
and innovative solutions, such as:
•Aesthetically pleasing, low profile
designs
•High quality ABS plastic that is resistant to impact, chemicals and sunlight
degradation
•Hot-dipped galvanized stakes and
brackets—factory installed to assure
quality control
•State-of-the-art active equipment pedestals that provide superior ventilation
•Broadest selection of pedestal accessories available

Terms and Conditions
lifer only applies to cable systems
who have not directly or indirectly purchased pedestals from
Channell Commercial since
December 31. 1986. Achange to
>190 affiliation does not constit
ute anew system.
Channel] reserves the right
to refuse any order that is
considered to be in conflict
with this offer.
Freight F.O.B..
Glendora. CA.
Terms are NET 30
days upon approved
credit.
C.O.D. orders
will be accepted.
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Ifyou've been using metal closures,
here's your opportunity to save big
bucks and see why 55% of the CATV
industry has switched to Channell's plastic pedestals and accessories. To take
advantage of this special offer, call
Channell today...toll free!

620 W. Foothill Boulevard
Glendora, CA 91740 •(818) 963-1694
(800) 423-1863 Except in CA
(800) 345-3624 in CA

See us at Cable Tech Expo, Booth #418
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Technology you can trust!

Buy two miles
of Channell pedestals and
get another mile free!
Since then, we've refined our designs
For alimited time, you can purand manufacturing techniques, and have
chase two miles of Channell's rugged
spent more than $5.5 million in tooling
ABS plastic pedestals and get another
and manufacturing modifications.
mile free. This special offer is only good
through July 31, 1988,
CPH-816B TapISplitter
and represents avalue of
CPH-658B Tap Pedestal
Pedestal with strand bracket.
with bracket and stake prealmost $1,000. It's our
Designed to house
installed. Mounts all
way of getting you to try
any taplsplitter
passives currently available.
Channell's pedestals.
combination in
Our research
the industry.
shows that most people
who still have doubts
about Channell's plastic
pedestals remember
the first products we
introduced back in the
1960's. These early
pedestal models had
screw-on threaded
covers and left something to be desired.
CPH-1230B Universal Line Extender.
TapISplitter Pedestal. Will accommodate
any combination of equipment. Foundation
base provides for excess cable wrap.

By listening to and understanding
the needs of our customers, Channell
has been able to develop the most effective pedestal lines available in the 80's for
the CATV industry. While metal closure
manufacturers still promote their 20
year old designs, Channell has strived
to continually improve the material
quality and designs of our enclosures. If
you are still using metal closures today,
compare them with the features provided in Channell's CATV pedestals:
•360° working access which reduces
splicing and installation time.
•Hot-dipped galvanized stakes and
brackets with all steel fabricating done
before galvanizing process.
•Pre-assembled pedestals with brackets, stakes and accessories factory
installed.
•Minimum 8" ground skirts for
improved structural strength and prevention of ground erosion.
•Active equipment pedestals with
heat dissipation covers, designed
specifically for use with today's higher
operating frequency amplifiers.
The designs and superior benefits
found in all Channell pedestals make
them the most cost effective in today's
CATV industry. Call us toll free today to
take advantage of this three mile offer
and discover why Channell has become
the choice for tomorrow's cable systems.
Refer to table on reverse side for ordering information.
terms and condit ions.

CPH-1730B D•unk Amplifier Pedestal with

passive equipment capabilities. Provides support
for all 90° connectors. Available with optional
500 Series heat dissipation cover. (shown below)

CHANNELL
COMMERCIAL
CORPORATION
620 W. Foothill Boulevard
Glendora, CA 91740 •(818) 963-1694
(800) 423-1863 Except in CA
(800)345-3624 in CA
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Technology you can trust!

NCTA CONVENTION

Worried about Super-VHS?
Mitsubishi's got something to
make you sweat: a startling
baseband HDTV VCR.

of FM is that there is no amplifier
cascade limitation. NHK was recommending that its MUSE (Multiple
Sub-Nyquist Sampling Encoding) signals not be run through cascades
longer than 25 amps when VSB-AM
modulation is used. It also said that low
C/N and distortion figures were necessary. How much lower? C/N of 46 dB
and CTB of about -62 dB. (See Figure
3).
NHK, by the way, has developed no
fewer than seven versions of its high
definition system. Reportedly, six are
compatible with NTSC, although not
all six are confined to a 6 MHz
bandwidth. MUSE originally was developed as a way of compressing the
30 MHz baseband HDTV signal into
8.1 MHz of transmission bandwidth.
It's anticipated that 9 MHz will be
required for broadcast transmission of
MUSE. However, NHK also has developed several transitional systems such
as MUSE-6 that is compatible with
NTSC receivers but really doesn't offer
much picture improvement compared
to standard NTSC. NTSC MUSE-9 is a
9 MHz bandwidth system that NHK
says really is best done with acontiguous 9 MHz block of spectrum. Narrow
MUSE fits into a 6 MHz channel (it
actually uses 5MHz) but is incompatible with NTSC.
HDTV VCR
Worried about Super-VHS? Mitsubishi's got something to make you sweat:
a startling 25 MHz baseband HDTV
VCR running half-inch tape in apackage that looks and feels like VHS. No
compression here—it's full bandwidth
HDTV. Mitsubishi also was showing a
40-inch HDTV receiver that did a
spectacular job of displaying output
from the hi-def VCR. We understand
the chip set for the receiver will be in
production later this year; certainly
by next year. No details yet on production of the HDTV VCR.
Looking for support at the show was
the Compatible Video Consortium, a
limited partnership headed by the Del
Rey Group, which itself has proposed a
6MHz-compatible HDTV format. CVC
seeks establishment of an HDTV transmission format requiring a single 6
MHz channel. Two current limited

C-band's future looks healthy
In spite of all the furor and debate
about coaxial vs. fiber optic delivery of
video signals to the home, a large
proportion of today's service depends
upon wireless signal distribution via
terrestrial and satellite means.
What's the future of C-band delivery
of programming look like? Very healthy,
according to Bruce Elbert, director of
Galaxy systems at Hughes Communications, who authored the paper entitled, Next Generation C-Band Satellite
Systems for Cable Program Distribution.. "The next generation of satellites will essentially be the same, but
with some enhancements," said Elbert.
• Attenuators will be used between
the input and output multiplexors and
before the power amp to oppress interfering signals (like Captain Midnight).
• Power levels will be increased to
16 watts.
• The footprint of each new satellite
will remain unchanged but overall
EIRP within the footprint will be
increased by about 3dB to 39 dBw (this
will be done by improving the efficiency of the antenna and increasing
the power level).
Multichannel Multipoint Distribution Service (MMDS) was once seen as
a competitive threat to cable TV overall. lbday, however, except in a few
urban markets, MMDS is rarely considered to be athreat to cable's overall
wellbeing. Instead, MMDS proponents
are now touting the technology as an
excellent way to extend acable system
into an area that was previously unprofitable or a housing development
that was just recently built.
According to George Harter, systems
engineering manager for GE's Comband Products Operation, MMDS is an
effective line extension alternative to
traditional coaxial plant, especially
when amplifier cascades will have to
be lengthened.
Harter's paper, Wireless or Wired
Cable: Comparable Technologies? points
out that a 10-watt output MMDS
transmitter beats carrier-to-noise performance of coaxial plant up to a
distance of 23 miles. This observation
was based on an MMDS system with a

500-foot tall transmit tower, receive
antennas 20 feet high and a cable
system using feedforward trunk amps
spaced 2,600 feet apart.
Other MMDS advantages include
equipment reliability (gained through
the use of more solid state hardware)
and quicker start-up times (a system
can be fired up in 30 to 90 days after
construction begins.
Microwave AML transport of CATV
signals remains aviable alternative to
cable operators who anticipate the need
to deliver improved pictures to their
subscribers, said Thomas Straus, chief
scientist at Hughes Aircraft. In his
paper, Optimization of Subscriber Signal Quality through Local Distribution
Microwave, most of the emphasis is
placed on how to get better C/N numbers with AML because advanced television systems may dictate that C/N
be at least 49 dB at the last subscriber's
drop.
How do you get that kind of performance?
• Adjust the AGC threshold on the
receiver (levels have already been
adjusted to 53 dB at the factory since
1981).
• Use a two-stage LNA on the
outdoor receiver.
• Lower the noise figure on the LNA
(but be careful of added distortion).
• Reduce transmitter noise.
• Use higher output transmitters.
Improving system operations without additional personnel is rapidly
becoming a hot topic in engineering
circles. In his paper, A Unique Cable
Advertising Interconnect, Norman Weinhouse of Norman Weinhouse Associates explains how the Los Angeles
Interconnect services five counties of
LA totally automatically.
The system consists of acentral hub
location which acts as the business and
control center for the entire interconnect. Each affiliated cable system is
equipped with a commercial insertion
system dedicated to the interconnect
by telephone lines. By utilizing tape
recorder/players, each cable system can
record a master tape of spots which is
satellite uplinked during off hours. •
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Transmission systems will have
to be improved because of
the threat of increased
competition from overbuilds.
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partners are Cox Enterprises and Tribune Broadcasting.
Implications for CATV

Bandwidth will be an issue as advanced TV systems take commercial
form. In general, there is a trade-off
Experimental Setup of HDTV Cable Transmission
FIGURE 3
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in the displayed picture."
Reflections might also be aproblem.
Robinson pointed out that echoes are
more noticeable when advanced TV
systems are run on CATV plant for a
number of reasons. "Some systems
transmit information in time-compressed form and echo delay results

cn •

NTSC

49 Channels

MUSE Transmission Condition
Modulation
:VSB•AM
Video Carrier Freq. :380.25MHz
Bandwidth
: 12
MHz

between bandwidth and resolution.
Systems such as those proposed by the
Sarnoff Labs and the Del Rey Group
are 6MHz compatible. Other systems,
such as the Glenn, Philips HD-NTSC
and HD-BMAC require between 9MHz
and 12 MHz but offer higher resolution.
The NHK MUSE system would take
up 16 MHz of bandwidth.
Noise performance also will be an
issue since, as Scientific-Atlanta's Gerald Robinson said at apanel discussion
on HDTV and cable, "it is reasonable
to assume that the closer viewing
distance permitted by HDTV will require an increased signal-to-noise ratio

Reader Service Number 18
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MUSE

HDTV
RECEIVER

MUSE -NTSC
CONVERTER

NTSC
RECEIVER

NTSC

NTSC
RECEIVER

American Cablesystems
(12 Amplifiers)

1988

when the signal is expanded to proper
display time. Also, echo delay is related
to horizontal displacement on the screen.
A system using a shorter active line
time will cause a given horizontal
displacement to relate to acorrespondingly shorter delay. Wider aspect ratios
have the same effect," he said.
Better pictures now
Transmission systems will have to
be improved because of the threat of
increased competition from overbuilds,
Super-VHS, laser disks and ED-Beta,
said Clyde Robbins, Jerrold senior

LES

Leakage Evaluation System

•

"July 1, 1990, is adeadline for compliance, not aprogram to meet compliance.
Programs for leakage detection and correction should start now."
Ron Wolfe
CED, October 1987

Now, the industry's first full featured software to handle leakage from A to FCC.
The LES -Leakage Evaluation System records leaks, calculates CLI, prepares
Repair Work Orders, prints leakage and repair logs, plus much more.
Not amere spreadsheet, LES is acomplete system. Imagine at apress of abutton
knowing largest to smallest leaks, or analyzing leakage by probable cause. Visualize
yourself sleeping restfully because all your leakage data is organized and safe in one
place.
Many innovative companies have already chosen LES as their
solution to the leakage dilemma. Current users include systems
operated by: Times Mirror, Continental Cablevision, Warner
Cable, Heritage Communications, Cablevision Systems, Jones

Long Systems, Inc.

Intercable, and many more. Don't be the last on your block!
For further information on how you can join those already on the
forefront of leakage control, call us at (619) 530-1926.
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9666 Businesspark Avenue
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San Diego, CA 92131

NCTA CONVENTION

If a system is both noise and
distortion limited such that
levels cannot be increased,
arebuild and redesign is called
for.
engineer. Noise is one of the main
culprits. Often, systems are operated
with too low alevel of distortion at the
expense of noise performance, he said.
"If you lower an amplifier output you
get lower distortion; if you have higher

igair

input to the amplifier you get lower
noise. Combining lower output level
and lower input level you get lower
distortion and lower noise but more
amplifiers in the cascade and higher
costs per mile.

ibogo

"I'm suggesting that operators give
serious consideration to alternate configurations that deliver higher signal
quality," Robbins said. "An excellent
picture should be at 55 dB C/N and I
have some concern that many cable
systems won't measure up to that
standard. A much better target is 50
dB." The point, Robbins said, is that
good NTSC will look as good or even
better than aSuper-VHS picture. About
the much-touted Y/C connector system,
Robbins said that techniques such as
Faroudja encoding would produce pictures as good as those.
For arelatively new system running
C/N in the mid-40s, it might be possible
to improve picture quality by so simple
an expedient as dropping the pilot
levels 3 dB and trading distortion
performance for noise performance.
That can raise converter input levels
enough to effectively double the length
of permissible cascades, Robbins said.
If a system is both noise and distortion limited such that levels cannot be
increased, a rebuild and redesign is
called for. "You want to design for
high C/N and wide bandwidth, the
reasons being that we aren't certain
what high definition standard will
ultimately be chosen but we do know
FIGURE 5„,

BUDCO WROTE
THE BOOK ON
CABLE SUPPLIES.
Call for yours today.
Budco's 1988 catalog offers
awide array of products for
your cable system.
Our color-coded taplocks are
the industry standard for
identification and security.
You'll also find items for
installation and construction.
Other brands include: Lemco
Tools, Brady, Multilink, Gilbert,

NEL
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Figure 2

Aervoe, and Dennison.
Great selection, superior
quality, quick response, fair
price. It all comes with the 1988
Budco catalog.
CaN (toi free) 14300-331-2246*
I
n Oklahoma, cal collect (918)252-3420

Budco

P.O. Box 3065, Tulsa, OK 74101
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that high C/N will be required," Robbins said. "There's no point in showing
high resolution snow." It's also probable that whatever system is chosen,
bandwidth demands will be increased,
he added. (See Figure 4).
There also is another way to increase
system performance in newer systems
with adequate C/N performance and
unused bandwidth, Robbins suggested.
The solution is to carry signals in a
non-standard modulation format. AM
with adouble sideband is one approach

13mm duct
with /?G-59Q
drop

For alimited time, you can get some
reel savings on Cablecon Drop-in-Duct
(DID). For orders shipped by no later than
June 30, 1988, Integral is offering lOmm
and 13mm Drop-in-Duct at substantially
reduced prices and free freight on minimum orders of 50,000 ft.
This special offer is our way of
introducing you to Cablecon DID. We're
convinced that once you try it, you'll be
sold. You can specify your choice of either
Times Cable or Comm Scope flooded drop
for this offer. The lOmm duct comes with
either RG-59 (67% braid) or RC-6 (60%
braid). The 13mm duct has either RG-59Q
(quad shield) or RC-6Q (quad shield)
installed, but is also available with RG-59
or RC-6, if desired.
DID provides the most effective
protection available for your

Now from Integral...

LUBADUK

lOmm duct
with RG-59
drop

service wire drops. Most unprotected drops
are installed only 4" to 6" below the sod and
are easily damaged—especially if your
subscribers decide to become weekend
gardeners. Field tests have shown that
DID can take direct hits from shovels and
other sharp-edged garden tools and, in
most instances, is not affected
If DID should happen to be
Duct Size
cut severely, it's easy to repair
lOmm
and re-pull the drop.
DID is easy to handle,
lOmm
easy to install, and
13mm
13mm

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

Introductory Price

List Price

RC-59

$100/MFT (10/FT.)

$170/MET. (17e/FT.)

RG-6

$110/MET. (1 le/FT.)

$184/MET. (18.4C/FT.)

RC-59Q

$140/MET. (14t/FT.)

$218/MET. (21.8¢/FT.)

RG-6Q

$160/MET. (16e/FT.)

$233/M FT. (23.3C/FT.)

Conditions:
Minimum order for pre-paid freight is 50,000 ft.
Reel sizes available: 1,000 ft. and 2,000 ft.
Maximum Reel Dimensions: 35" flange, 18" traverse, 16" drum diameter.
100,000 ft. maximum volume purchase allowed per system location.
All orders must be shipped by no later than June 30, 1988, or are invalid.

diA Integral

ir Corporation

A slick solution
for cable pulling!
See us at the Cable Tech Expo,
Booth 418.

1424 Barry Avenue, P.O. Box 11269
Dallas, TX 75223
(214) 826-0590 •(800) 527-2168 except TX
Reader Service Number 21

Fiber optics action rea
heats up
F

or perhaps the first time, a wide
range of CATV industry personnel
were able to put away the books and
promotional materials and actually see
and touch fiber-based system hardware
and learn how it works—all in one
place.
In fact, the pace of fiber optic system
development for CATV use has accelerated so quickly that American Television and Communications is close to
the point when it can begin testing
hand-selected equipment designed for
its fiber optic "backbone" concept and
come close to the operating specifications the MS0 requires, said David
Pangrac, director of engineering and
technology for the second-largest operator.
As apoint of review, ATC's backbone
concept consists of a series of fiber
strands emanating from the headend
to a number of receiving points, or
nodes, located throughout a system.
The nodes are located at approximately
ever other power supply and designate

Judging from activity at
Cable '88, fiber's role in
CATV will be expanded—
soon.
the point where light is converted back
to RF energy for distribution throughout the local neighborhood. (See Figures 1and 2.)
The plan was conceived by Pangrac
and Jim Chiddix, ATC's vice president
of engineering, as a way to improve
picture quality, reduce cascade lengths,
lower maintenance costs and improve
reliability for the subscriber. The idea
is to reduce cascades from 30, 40 or
even 50 amplifiers to no more than four
in any given instance. Both amplitude
and frequency modulation techniques
can be accommodated in the backbone
concept and both are being investigated currently.
Anticipated operational benefits of

Keeping up with growing ad sales
Advertising on cable has become big
business. With more and more time
being made available by the programmers for local ad insertion (local avails),
a truly successful ad sales force can
easily tax asystem's commercial insertion gear if new or more equipment is
not purchased in time.
That's the situation Oceanic Cablevision found itself in recently, said
Gregory Davis, director of video operations at Oceanic. Because of equipment
restraints, the system couldn't handle
more than about 100 active spots per
day, but was running as many as 250.
Something had to be done.
But achoice had to be made: should
the system invest in more VCRs or be
forced to change tapes manually as the
first tape ran out? Systems that required more equipment or manual
operation either required more capital
or heightened the possibility of human
error.
Oceanic finally settled on asequential/
automatic compilation system, which
combines the best features of random
access and sequential insertion. The

system uses library reels of spots, logs
are loaded (which become edit lists)
resulting in a daily tape for each
channel.
This system required Oceanic to
modify five VCRs with SMPTE time
code for frame accurate editing. The
spots are compiled on the tape out of
sequence, checker-boarding the tape
until all spots are filled; multiple
players are used to reduce the number
of library reel changes. Down-loading
of commercial logs from the traffic
system avoids the need to type in logs
manually.
The system cost more up front (to
modify the VCRs with time code), but
it allowed the system to eliminate eight
part-time positions. System pay-back
is expected in about 18 months after
the system was implemented, Davis
said.
Surge protection
With the summer months now upon
us, the potential for damage from
lightning strikes or surges is at its
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the system are overall reliability (outages affecting fewer subscribers per
occurrance); improved signal quality
and operational simplification by reducing the number of amplifiers, which
introduce noise and add degradation,
in cascade; increased channel capacity
through shorter cascades; and network
flexibility via diverse signal offerings
to differing demographic areas within
the same franchise area.
Strategic advantages include the
ability to carry HDTV signals, the
ability to provide reliable two-way
transmission and reception of signals
and possible carriage of additional
commercial services.
The biggest hurdle yet to be overcome before implementing such a system is the performance of the electrooptical components required by such a
backbone architecture. Chief among
these is laser performance, Pangrac
said. Because the devices are rarely
used in analog modes, laser linearity
highest point of the year. Outages are
the number two cause of subscriber
dissatisfaction, according to Jones Intercable's Roy Ehman, so anything an
operator can do to ward off lightning
and surges will lower repair costs and
heighten subscriber happiness.
A number of solutions to electrically
related problems appear in the trade
press during the summer months, but
a system in Virginia was having an
especially difficult time with repeated
electrical storm damage.
Ehman called Tom Osterman of
Alpha Technologies and asked him to
build several heavy-duty transient protection devices into power inserters.
Ehman told Osterman the device needed
to take fault currents to ground for
several AC cycles and had to have a
response time of less than one microsecond.
After the units were installed in the
Virginia system, the area of the plant
covered by the device was no longer
damaged, while the unprotected area
was. the crowbar device is "safe, legal
and it works," reported Ehman. "Be
ready for the summer storms—try it for
yourself."
Continued on page 38
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110%
That's the kind of effort we put out.
Because that's what it takes to become the
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.
Efficiency. Alpha has developed
standby power supply transformers
rated at 94 0/o efficiency — the
highest in the industry. And this
without sacrificing quality, thanks
to superior engineering.

and your standby power system is updated with
the latest innovations from Alpha's R&D labs.
Uninterrupted Power. Alpha's transfer time
is so immediate that we offer standby power
with the advantages of uninterruptible power.
Uninterrupted power means uninterrupted service to your subscribers.
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
ferro-resonant design. Temperature
compensation. "Smart" battery
charging. Performance monitoring.
Status monitoring. Major innovations resulting in real benefits — and all introduced by Alpha
Technologies.

Cost of Ownership. Alpha
systems cost less because our efficiency, reliability and performance
monitoring result in lower maintenance and operating costs.
Modularity. Alpha pioneered functional
modularity. Just add simple plug-in components

And have we finished yet? Don't bet on it.

1
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ALPHA

TECHNOLOGIES

We're Here to Back You Up.
3767 Aipha Way Bellingham, WA 98225
ME-647-2360 FAX: 20E-671-4936
703.3 Antrim Ave. Burhaoy. B.C. V5J 4ME
TELEX 04-356760 FAX: 604-430-B9C8

FIBER OPTIC NEWS

Perhaps more surprisingly, the
fiber approach is quickly
coming close to
meeting ATC's cost goal of
$27 per subscriber.
Continued from page 38
Video Transmission System, is considered "an interim step" in Ortel's
development program for CATV products, said Larry Stark.
The system boasts carrier-to-noise
ratios (an important gauge of signal
quality) of better than 47 dB for
distances up to 10 km and better than
50 dB for less than 6 km. Obviously,
those specs will have to be improved,

Industry waking up to CLI

Perhaps indicative of the industry's
overall reaction to the FCC's Cumulative Leakage Index rules, which go into
effect July 1, 1990, arelatively sparse
turnout showed up to hear a series of
papers delivered on the subject.
What was missed was a valuable
discussion of how leakage detection is
performed, how to set up an effective
leakage detection program and just
how serious this whole subject is to the
future of cable television.
Robert Dickinson of Dovetail Systems led off the program with adiscussion of how aerial detection is performed. "There's a lot we don't know
yet," he admitted, because the FCC has
not specifically spelled out how to
perform each and every necessary task.
In fact, every flyover is a learning
experience, and hardware and software
Ortel announced its new broadband
are developed in an ongoing fashion,
video transmission system.
added Dickinson.
but the new product represents an
Using a single-engine plane with a
improvement over AM products availhorizontally polarized antenna attached
able in the past, said Stark.
beneath, the pilot flies a series of
parallel passes, spaced nearly a halfCosts coming down
mile apart, over the area covered by the
cable system. A series of reports can
Perhaps more surprisingly, the fiber
then be generated to show the areas
approach is quickly coming close to
where leakage exceeds the allowable
meeting ATC's cost goal of $27 per
limit. The cable operator can identify
subscriber, Pangrac announced. Based
the offending area within afew blocks
on a model where a portion of ATC's
and then locate the source of the leak
Orlando, Fla. system was analyzed, it
with ground-based equipment.
seems with just a little more moveHowever, receive antenna positionment, fiber will be areality. The model
ing may not detect all leak sources.
looked at 375 miles of plant with a "The bottom line is that in three
density of 60 home passings per mile
dimensions, specification of polarizathat is 49 percent penetrated and
tion as simply 'horizontal' or 'vertical'
serves 11,000 subscribers. Twenty-nine
does not completely define the energy
fiber trunks or "runs" would be needed
received by the measurement antenna,
(allowing for acascade of no more than
particularly when the reception is
four trunk amps to follow the fiber)
accomplished by use of a linearly
under the backbone scenario. Anticipolarized element," writes Dickinson
pated costs would be about $356,000
in his paper, CATV Leakage Aerial
to install the system. That works out Surveys, co-authored with his son,
to about $12,300 per fiber trunk or
Edwin.
$950 per mile or nearly $32 per subA series of possible solutions is being
scriber. "We're making progress," said
examined, including the possibility of
Pangrac.
using vertical and horizontal antennas
Significantly, ATC's computer model
simultaneously. According to Dickinof that real-world system showed that
son, procedures will be more adeimplementation of the backbone sysquately defined as experience is gained.
tem would yield an improvement in
Bill Park and Collin McIntyre of
Continued on page 42
Cablesystems Engineering found that
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there are four keys to developing good
airborne measurement techniques. Selecting the proper type of aircraft,
antenna, collection equipment and
proper calibration of equipment.
They recommend:
• Using a reliable, simple to fly,
high wing airplane with good downward visibility.
• Antenna placement should be such
that the airplane is in a null point of
the antenna. (In this case, a sparmounted coaxial dipole was attached
behind the airplane's tail section.)
• The collection package is designed
for ease of shipping from point to point
and ease of mounting in the plane.
In more than two years of observation of its systems, MetroVision has
found that 200 leaks are generated in
500 miles of plant every quarter.
"Leakage is like an appetite—we all
have it, we just have to control it," said
Victor Gates while delivering his paper, CUI—A Total Proven Approach,
co-authored with Clayton Collins.
Starting an in-house leakage detection and repair program isn't hard, it
just takes a lot of coordination, said
Gates.
• MetroVision uses ateam of existing personnel, including CSRs, installers, salespersons and technicians.
• Drive-outs are performed either
on Saturdays or during slow times. A
team drives eight miles of plant per
hour for six hours.
• A practical schedule/calendar showing when certain tasks need to be
performed is set up.
• Proper detection equipment is used.
• Signal leakage logs are maintained showing map number, leak level
in dBs, estimated distance, who reported the leak and when and where
the leak is located.
Interestingly, MetroVision noted that
as leaks were detected and then repaired, service calls experienced significant declines. The program cost
$2,600 per 100 miles of plant driven
every quarter. However, a savings of
$7,800 through reduced truck rolls
(based on $30 per truck roll) was
realized from the tighter plant, said
Gates. •

110 %
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modularity. Just add simple plug-in components
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Uninterrupted Power. Alpha's transfer time
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TECHNOLOGIES

We're Here to Back Yon tip.
3767 Alpna Way Belânghann WA 98225
206-547-2360t FAX 206-671-4g36
7033

Arlin Ave
Burnaby B.0
V5J 4M5
TELEX: 04-356760 PAX 606-430-8908

FIBER OPTIC NEWS

The company displayed a
working system in the Los
Angeles Convention
Center hall where 42 video
channels were transmitted.
has not been much of aproblem in the
past but becomes a major stumbling
block for CATV use (as prescribed by
ATC). However, laser manufacturers
are making steady improvements and
Pangrac said he will probably be able
to test some hand-picked lasers by the
end of 1988, if not sooner.
For example, the prospect of receiving a large purchase order from ATC
has spurred Ortel Corp. to improve its
AM video system. The company displayed a working system in the Los
Angeles Convention Center hall where
42 video channels were transmitted
over 6.5 kilometers of fiber cable to a
receiver and then shown on a TV.
Direct A/B comparison between that
signal and the signal provided by the
convention center complex could then
be made.
This new product, consisting of an
analog transmitter and receiver and
designated Model 5601A Broadband
Continued on page 40

Continued from page 36
Agile modulator parameters
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Planning on using multiple frequency agile modulators in your headed?
If so, you need to be aware of some
performance parameters to make sure
you're still delivering good quality
signals, said William Woodward of
Scientific-Atlanta.
With respect to spurious signals, it
has long been recognized that they
should be at least 60 dB below the
desired video signal. But because spurious signals that can get into the output
portion of the output converter are
added together in agile modulators, a
better spec to look for is 75 dB down,
although the "acceptable" level depends entirely on the number of agile
mods are to be used.
Thermal noise is also contributed
from almost every agile modulator. It
is important that the C/N spec not
decrease as the output level decreases. •

PLUG INTO THE FUTURE
Triple Crown has revolutionized amplifier design.
Employ the new IDM Series of 550 MHz amplifiers
for your bandwidth requirements today, without
restricting your expansion capabilities in the future.
• Fully Modular
• In Field Plug-in Bandwidth
Conversion (Forward and Reverse)
• All Set-up Controls Built-in
• Hybrid or Power-Doubled Versions
• Wide Selection of Gain and Diplex Frequencies
• Plug-in Automatic Level Control
• Available in all International Standards
Another cost-effective, long-term solution from
the world's foremost producer of indoor distribution amplifiers.
tfr

TRIPLE CROWN
4560 Fieldgate Drive,
Mississauga, Ont. L4W 3W6
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We have designed the S300M with Jerrold CATV
video performance, incorporated SAW filtered freadded BTSC stereo compatibility. All "spurs" are greater
than 60 dB down. Further, a full 60 dBmV output
capability eliminates the need for "noise" producing
headend post amplification.
The S300M is compliant with all applicable FCC
regulations and is designed to UL/CSA standards. It is a
space-saving 1
3/
4 inches high so that it takes up only one
EIA rack unit. Front panel controls make in-field modifications as easy as aflick of aswitch. Now there is no need
to special order such features as scrambling compatibility, FCC frequency offsets and spectrum inversion
capability.
This all adds up to top-of-the-line performance at a
price that is affordable even in small systems. Premier
performance from the CATV electronics leader.. .Jerrold.
Jerrold Division
General Instrument Corporation
2200 Byberry Road
Hatboro, PA 19040
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Perhaps more surprisingly, the
fiber approach is quickly
coming close to
meeting ATC's cost goal of
$27 per subscriber.
Continued from page 38
Video Transmission System, is considered "an interim step" in Ortel's
development program for CATV products, said Larry Stark.
The system boasts carrier-to-noise
ratios (an important gauge of signal
quality) of better than 47 dB for
distances up to 10 km and better than
50 dB for less than 6 km. Obviously,
those specs will have to he improved,

Ortel announced its new broadband
video transmission system.
but the new product represents an
improvement over AM products available in the past, said Stark.
Costs coming down
Perhaps more surprisingly, the fiber
approach is quickly coming close to
meeting ATC's cost goal of $27 per
subscriber, Pangrac announced. Based
on a model where a portion of ATC's
Orlando, Fla. system was analyzed, it
seems with just a little more movement, fiber will be areality. The model
looked at 375 miles of plant with a
density of 60 home passings per mile
that is 49 percent penetrated and
serves 11,000 subscribers. Twenty-nine
fiber trunks or "runs" would be needed
(allowing for acascade of no more than
four trunk amps to follow the fiber)
under the backbone scenario. Anticipated costs would be about $356,000
to install the system. That works out
to about $12,300 per fiber trunk or
$950 per mile or nearly $32 per subscriber. "We're making progress," said
Pangrac.
Significantly, ATC's computer model
of that real-world system showed that
implementation of the backbone system would yield an improvement in
Continued on page 42

Industry waking up to CLI
Perhaps indicative of the industry's
overall reaction to the FCC's Cumulative Leakage Index rules, which go into
effect July 1, 1990, arelatively sparse
turnout showed up to hear a series of
papers delivered on the subject.
What was missed was a valuable
discussion of how leakage detection is
performed, how to set up an effective
leakage detection program and just
how serious this whole subject is to the
future of cable television.
Robert Dickinson of Dovetail Systems led off the program with adiscussion of how aerial detection is performed. "There's a lot we don't know
yet," he admitted, because the FCC has
not specifically spelled out how to
perform each and every necessary task.
In fact, every flyover is a learning
experience, and hardware and software
are developed in an ongoing fashion,
added Dickinson.
Using a single-engine plane with a
horizontally polarized antenna attached
beneath, the pilot flies a series of
parallel passes, spaced nearly a halfmile apart, over the area covered by the
cable system. A series of reports can
then be generated to show the areas
where leakage exceeds the allowable
limit. The cable operator can identify
the offending area within afew blocks
and then locate the source of the leak
with ground-based equipment.
However, receive antenna positioning may not detect all leak sources.
"The bottom line is that in three
dimensions, specification of polarization as simply 'horizontal' or 'vertical'
does not completely define the energy
received by the measurement antenna,
particularly when the reception is
accomplished by use of a linearly
polarized element," writes Dickinson
in his paper, CATV Leakage Aerial
Surveys, co-authored with his son,
Edwin.
A series of possible solutions is being
examined, including the possibility of
using vertical and horizontal antennas
simultaneously. According to Dickinson, procedures will be more adequately defined as experience is gained.
Bill Park and Collin McIntyre of
Cablesystems Engineering found that
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there are four keys to developing good
airborne measurement techniques. Selecting the proper type of aircraft,
antenna, collection equipment and
proper calibration of equipment.
They recommend:
• Using a reliable, simple to fly,
high wing airplane with good downward visibility.
• Antenna placement should be such
that the airplane is in a null point of
the antenna. (In this case, a sparmounted coaxial dipole was attached
behind the airplane's tail section.)
• The collection package is designed
for ease of shipping from point to point
and ease of mounting in the plane.
In more than two years of observation of its systems, MetroVision has
found that 200 leaks are generated in
500 miles of plant every quarter.
"Leakage is like an appetite—we all
have it, we just have to control it," said
Victor Gates while delivering his paper, CUI—A Total Proven Approach,
co-authored with Clayton Collins.
Starting an in-house leakage detection and repair program isn't hard, it
just takes a lot of coordination, said
Gates.
• MetroVision uses ateam of existing personnel, including CSRs, installers, salespersons and technicians.
• Drive-outs are performed either
on Saturdays or during slow times. A
team drives eight miles of plant per
hour for six hours.
• A practical schedule/calendar showing when certain tasks need to be
performed is set up.
• Proper detection equipment is used.
• Signal leakage logs are maintained showing map number, leak level
in dBs, estimated distance, who reported the leak and when and where
the leak is located.
Interestingly, MetroVision noted that
as leaks were detected and then repaired, service calls experienced significant declines. The program cost
$2,600 per 100 miles of plant driven
every quarter. However, a savings of
$7,800 through reduced truck rolls
(based on $30 per truck roll) was
realized from the tighter plant, said
Gates. •

Now any Albert
can be an Einstein.
The new SAM 1000 signal level
meter from Wavetek makes every
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 frequency you
want. It's verified above on an LCD.
The SAM 1000 is as accurate as
meters twice the price, too. At ±.75
dB level accuracy and ±20 kHz
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.

See us at the Cable Tech Expo, Booth 315, 317, 319.
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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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Another key component critical
to the success of ATC's
project is the development
of an interface device.

Continued from page 40
carrier-to-noise of 4.8 dB to 5.7 dB, said
Perry Rogan, ATC's senior CATV project engineer. That's critical because
early investigations into delivery of
high definition television over cable

have shown that present day signal
levels will likely need to be improved
at least 5 dB or 6 dB to adequately
deliver enhanced definition pictures to
the subscriber.
Another key component critical to
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the success of ATC's project is the
development of an interface device at
the receive end—where fiber and coax
technologies come together. It is at this
point where light energy must be
converted to RF for delivery to consumer electronics in the home. Synchronous Communications showed a
prototype model of its line-mounted
Terminal Distribution Receiver designed to receive up to 60 AM channels
or 50 FM channels.
Dubbed Model TDSR, the new unit
contains up to three AM-1000 dual
optical receivers or combinations of
AM-1000s and FM-1200s. Up to 10
channels per fiber can be received,
according to Al Johnson of Synchronous. The unit is housed in a rugged
metal housing that is similar, yet
different, to a standard CATV amplifier mainstation.
Catel Telecommunications showed
its Transhub device, a low-cost FM-toAM conversion device that was originally announced at last year's Western
Show. A single-channel conversion is
accomplished using just one printed
circuit board; a 48-channel hub location can be accommodated in one rack
at the price of about $1,000 per channel, said Caters Wendell Woody.
Corning Glass Works, looking to
cash in on industry excitement over
fiber, exhibited for the first time,
sharing its booth with PCO, a FM
hardware manufacturer. Corning's
booth showed how robust fiber cable is
by submitting a length of cable to a
variety of mechanical and environmental tests and simultaneously delivering a studio-quality signal through
the fiber cable. Traffic and interest in
fiber products was very high, according
to Susan Klinger, Corning's business
public relations supervisor.
PCO was on hand to make operators
aware that it too can design and build
afiber system to meet CATV demands.
According to Robert Walker, PCO's
vice president of marketing, PCO has
no plans to market directly to MS0s,
it intends to approach other system
manufacturers instead. "We're positioning ourselves to be a major player,
but we're not marketing directly to the
operators," Walker said.
PCO, which is 80 percent owned by
Corning, presently builds single-
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channel, studio-quality systems. "But
Although S-A officials downplayed
there's no real trick to making a the products (preferring to call them
multi-channel system," said Walker.
"anticipated" products) even to the
Nevertheless, it's doubtful that the
point where they ignored the model
PCO logo will appear on much equipment that finds its way into a cable
system headend, Walker added.
A new remote status monitoring
system for frequency division multiplexed fiber transmission systems was
unveiled by American Lightwave Systems. The SMS-1500 monitoring system, consisting of microprocessor based
hardware modules, allows operators to
monitor up to 100 remote installations
from acentral site via asingle PC and
real-time operating software, said John
Holobinko, ALS' VP, marketing and
Scientific-Atlanta exhibited an optical
sales.
receiver, but claimed it wasn't a'real'
The system identifies and re'ports
soft or hard failures, pinpointing the product yd.
numbers assigned to them, the display
was important in that it showed the
MSOs that a traditional CATV manufacturer is poised to enter the fiber
market. "We think it's important for
cable operators who are considering the
fiber alternative know that we'll be
there to support them when the time
comes," said Steve Necessary, S-A's
distribution and subscriber system marketing manager.
Midwest CATV made aspecial point
to mention the availability of fiber
optic equipment during its press conference at the convention. Even though
the splice case Midwest showed has
been available for some time, the
full-line supplier wanted operators to
know that it has the equipment they
need. "We can push in an area where
there's a need," said Chris Sophinos,
American Lightwave unveiled its status
vice president. "We want to show that
monitoring system.
if an operator shows aneed we'll go out
fault by equipment location right to the
and get what he wants. We'll act like
actual module level.
amanufacturer."
Finally, fiber optic technology even
So, for someone who has spent the
found its way into traditional cable
better part of the past year reading
television suppliers' booths as well.
technical papers and attending semi'Ricked away into an innocuous corner
nars devoted to fiber optic technology
of the Scientific-Atlanta booth was an
and exploring its promise, the 1988
AM optical transmitting and receiving
NCTA National Show should be resystem. CATV signals were sent through
membered as a watershed convention.
15 km of fiber cable and received at the
For many attendees it was the first
other end for comparison with a stantime they could get hands-on experidard coax system. S-A officials said the
ence with a variety of viable products
resulting picture was not perceived as
they may someday be putting in their
better than coax, the demonstration
headends.
showed that it can be done.
—Roger Brown
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High-quality audio:
An idea that won't go aw
tlong last it looks like the cable
industry is going to catch on to the
'clea of offering premium audio
services. Carrying high quality audio
over the cable system is not anew idea
(remember Studioline?), it's just an

idea whose time has come.
No fewer than three exhibits of
digital audio were found on the convention center floor, including aportion of
Jerrold's booth. But, right now, it
appears that Digital Radio Laborato-

Remove "Unfilterable" Interference
Suppress Interference Due To:
•Co-Channel Reception
•Ghosting Due To Reflection
•In-Channel Harmonic Reception
•Wideband Noise
•Undesired Adjacent Carriers

Interference Suppressor

The 2903 co-channel eliminator is a phase cancellation device, used
to eliminate or greatly reduce interference caused by co-channel,
ghosting, adjacent or FM channels. Thèse types of interference are
usually found at or near the same frequency as the desired signal.
Phase cancellation is the only practical means of suppressing it.

From this...

...to this

Hundreds of these units are currently in operation by such companies as Omni, Sacramento Cable, lncospec, and Armstrong Utilities.
To order or request our free descriptive brochure or complete product
catalog, call or write today.
Send For Free Catalog C/87

'Mors & Traps For Co. Tole.«
War/ Syslerns 6 Local Area lbetworlos

C/87 contains over 500 special headend
filters for channel management and interference
suppression in CATV and SMATV systems and

ries and CD/8 from International Cablecasting Technologies will be fighting it out for market share later this
year.
Both firms plan to offer multiple
channels of compact disc quality audio
that operate 24 hours a day without
commercials, talk or other interruptions to cable headends for delivery
over the coaxial system to subscribers'
homes. The difference between the
companies is in the technology they
use, how many channels they plan to
offer and timing.
It only took compact discs afew years
to outsell albums as the consumers'
primary music source. With almost 10
million disc players and more than 100
million discs sold last year, the popularity of the format cannot be doubted any
longer. And ICT, for one, is counting
on it catching on in an even bigger way.
Both DRL and ICT plan to uplink
their signals to headends all over the
country and then offer decoding devices—
similar in size and design to a CD
player—to consumers directly. The inhome units are connected to the incoming cable and then to the home stereo
equipment for amplification and output. The decoders are expected to be
priced in the $100 to $150 range,
company spokesmen said. After that,
subscribers pay an additional monthly
fee to receive the programming.
ICT, which exhibited in a small,
hidden booth at the 1987 Western
Show, had an impressive display this
time. Attendees were asked to don
infrared headphones and walk through
the maze-like booth, where programming from eight different channels
were delivered over small transmitters.
So, depending upon where aperson was
standing in the booth, different music
formats were available on the headphones.

Local Area Networks. Contents include suppressing off-air interference carriers
(co-channel), channel deletion for reinsertion,
pay TV security equipment, CARS band filters,
modulator clean-up bandpass filters and channel
batch reprocessing networks. Get it today!
Microwave Filter Co., Inc.
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ICT's DM-100A may get adarker outer
case in the next version.
Also on display was ICT's prototype
in-home decoder. The sleek, low-profile
unit had a power button and nine
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Wth Everything You Need

The ComSerter-192
The Best Just Got Better

New Features

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...
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And best of all, the CSR-192 gives you
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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.
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Design
II Rill Audio and Mdeo A.G.C.
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ICT also showed up in Los
Angeles with an agreement
from -Tele-Communications Inc.

selection buttons on the front of its
light-gray outer case. ICT officals said
the final color of the decoder will
probably be much darker in order to
complement present in-home stereo
electronics.
ICT also showed up in Los Angeles
with an agreement from Tele-Communications Inc. to offer the service in
several of its systems representing
about one million subscribers. The
actual systems will be announced later.
DRL, on the other hand, exhibited
in a small booth and displayed little
more than its prototype decoder/
receiver. The black-faced unit contains
a graphics/text generator which connects to the TV to display information
to the listener/viewer about the music
being played. As channels are changed,
the graphics display artist, composer,
title, album label and liner notes for
each selection, said Norm Hogarth,
president of DRL.
—R oger Brown

Ways to improve system reliability
"Six months ago nothing even looked
hopeful. lbday we have devices that
will do the job," says Catel's President
James Hood. He's talking about tools
to take fiber-delivered video all the
way to the home. Catel, among others,
has announced plans for technology to
do so in evolutionary steps and updated
company plans at the show. TransHub
Iis the company's backbone distribution product that gets signals out from
the headend about seven to 10 miles.
Initially, "we're seeing 10 to 20 fiber
hub architectures," Hood says. "The
next step, 'fransHub II, will take fiber
deeper into the system and handle
about 1,000 subscribers per hub. Finally, we plan to offer technology to
carry video all the way to the home on
optical fiber."
'fransHub Irequires an enclosure of
some sort to protect it from the ele-

ments. TransHub II will be designed
for pole mounting.
The debate over modulation schemes
(AM versus FM) likely will grow heated
soon, but Catel actually thinks it is a
non-issue. "FM is good for optical
repeating while AM isn't so good for
branching. Ultimately we see going
AM to the home because it just makes
more economic sense. We'll use FM
where it makes more sense as well."
How soon will fiber-to-the-home systems be ready to ship? "In three to five
years," Hood suggests. That drop will
carry "60 to 80 channels and be
consumer friendly." Of course, such a
system also will require a laser and
detector per home so prices will have
to fall by orders of magnitude. "lbday
one laser costs $10,000. It needs to be
in the $100 range before fiber-to-thehome makes economic sense," Hood
says.
So can it be done? Hood is optimistic.
"We've looked at passive optical switching using prisms to handle tiers and
technically we should be able to do so
rather cheaply."
TransHub delivers 16 to 40 channels
per fiber to distances of 40 kilometers
without repeaters and to 1.5 GHz
bandwidths. The system uses FM for
trunking and then converts signals to
AM for distribution over coaxial cable.
New system architectures

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

Op cable prep'
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BEN HUGHES COMMUNICATION PRODUCTS CO

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

ATC's Jim Chiddix, senior vice president, engineering and technology, has
probably done more than any other
single individual on the operator side
of the house to push fiber optics forward
as a CATV technology. Here are afew
of his thoughts. "I have to assume that
10 years from now fiber will be deeply
penetrated into the local loop. That's
disturbing for us," he said. "The telcos
are talking about video-on-demand
switched to the home from anyplace in
the nation. They'll deliver clean, reliable video, probably in an HDTV
format."
The issue, as Chiddix sees it, is
simple. "Right now we control the
delivery system. The Bell operating
Continued on page 52

Divide and Conquer
MICRO-BEAM CARS-Band Microwave Systems Save You More
Than 63% in Cable Plant Expansion Costs

As the most cost-effective broadband microwave systems
in the industry, MICRO-BEAM® CARS-Band delivery
systems give you acost savings of 63% in comparison to
the cost of low power, single channel AML microwave
systems or fiber optic cable systems.* When it comes
down to the wire on cable plant rebuilds and upgrades.
MICRO-BEAM® provides all the flexibility, versatility and
reliability you need for amore profitable cable plant.

Cost-Effective Single or Multi-Shot Distribution

MI
•
•
•

Additional Remote Headends
Special microwave test equipment or personnel
Costly supertrunks
Expensive Utility Tariffs

Plus, MICRO-BEAM® systems save you expensive perchannel descrambling costs by allowing you to ciescramble each channel at the main headend.

All MICRO-BEAM® systems are:

In a 6-way split using a 10-watt 450 MHz MICRO-BEAM
microwave transmitter and six 450 MHz microwave receivers,
you can deliver your service for as low as $46 per channel per
mile vs. an average cost of $166 per channel per mile using
hardline cable.

• Fully weatherized for tower mounting.
• Rigorously tested and computer monitored for 1000
hours.
• In-stock, giving you the fastest lead time in the industry
• Backed by a 24-hour, 7-days aweek technical and
warranty service.**

MICRO-BEAM® I, 2, 5 & 10-watt high performance
patented microwave systems can be designed to service
avariety of hub configurations for cost-effective single or
multi-shot systems allowing you to increase:

And because the MICRO-BEAM® standard equipment
and service package includes everything you need to
make your system operational (excluding antennas and
towers), you won't have to worry about "high cost"
options.

• Subscriber Counts
• Operating Efficiency

• Signal Quality
• Channel Capacity

And MICRO-BEAM® allows you to economically consolidate system equipment to asingle headend, reach isolated subscriber pockets and span natural or man-made
barriers without:
• Signal degradation over long expanses
• Specially controlled equipment environments

For more information on how you can make your cable
system more profitable, contact Jim Crownover.

rà Channel]Jfaster®0

Avnet, Inc.
Industrial Park Drive, Smithfield, N.C. 27577 • (919) 934-9711

Based on generalized parametric cost comparison (6 Paths/15 Years) between low power, single channel AML microwave system and Fiber Optic cable system. as reported by Comcast
Cable Communications. Inc.. in Communications Engineering and Design. March 1988
•In Continental U.S. Only
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New products r
out in Los Angele

• EFFICIENT

• RELIABLE

• MODULAR

• FERRO

• SERVICEABLE

• PEDESTAL

As in years past, the 1988 NCTA
National convention was highlighted
by a number of new product announcements. What follows is a listing of
products unveiled by a number of
CATV suppliers, listed in alphabetical
order.
Anixter Communications
The full-line CATV supplier demonstrated the recently-introduced CR-83V volume control converter with switchable output channels. The 550 MHz
converter with remote features last
channel recall, volume control, audio
mute, favorite channel memory and
parental control. Either channel 2/
channel 3 or channe13/channel 4 can
be selected for the output channel.
Call (312) 677-2600 for more details.
CATV Data Link

• POLE

• AFFORDABLE

See us at the Cable Tech Expo,
Booth 1024.

POWER
TECHNOLOGIESINC
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206-882-2304
14860 NE 95th Street
Redmond, Washington 98052

A computer bulletin board service
dedicated to the cable industry was
announced at the show. The service
features electronic mail, material listings, career opportunities, technical
talk, systems for sale or wanted to buy,
and more. It was developed by cable
veteran ibny Jones and will be based
in Laguna Hills, Calif.
Membership is open to anyone in the
industry. For information or to request
membership, contact Jones, 23151 Alcalde Drive, Suite B-1, Laguna Hills,
Calif. 92653, (714) 837-3038.
CableData
The new Tandem 3107 Disk Controller was on display in the huge CableData booth. The new controller
reportedly improves the sorting performance of the Tandem TXP from 150
percent to 300 percent, the company
said. A trade-in program is offered
through Sept. 1 to all systems using
Tandem controllers other than the 3107.
The company also debuted ADSERT
Services, a program that "fills" the
pre-paid postal ounce of subscribers'
bills with national advertising inserts.
The service is designed to produce
revenue for the operator by offering
products and services to consumers.
For info, call CableData, (916) 6364500.
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Cable Converter Service Corp.
Automatic test equipment that
troubleshoots and diagnoses defects in
cable converter digital addressable
boards (DAB) was announced by CCS.
The MPT-1000 is reportedly the first
in a series of automatic test systems
designed by CCS.
The system consists of a menudriven computer and monitor, printer,
keyboard and personality modules specific to various brands and models of
addressable converters. The unit, which
is priced at $70,000 is being marketed
to converter repair houses, MSOs who
do their own in-house repair and converter manufacturers.
According to Pete Morse, a consultant to CCS, the unit eliminates the
need to purchase expensive digital
boards and brings converters that were
considered to be irrepairable back into
inventory, usually for about $10.
Call (812) 829-4833 for details.

Cable Security Systems
The new Beast II apratment box was
introduced by Cable Security Systems.
The new box features aself-locking lid
designed to make the high-security line
tech-proof as well as vandal-proof. For
info, call (205) 821-0745.
Cadco Broadband Communications
The Color Weather Radar system
receives real-time National Weather
Service radar picture, satellite cloud
cover picture and forecasts via FM
radio subcarrier and displays animated
weather movement by displaying timed
sequences of stored information. The
system reprocesses the signals for broadcast on a cable system through a
standard modulator.
The system may be used as astandalone channel, in conjunction with a
local origination channel or as a local
ad channel.
The unit is priced at under $6,000
and is rack mountable. Call (214)
271-3651 for information.
Crean
Extended measurement capabilities
Continued on page 53

Wdll give you
the most essential
element in your
headencl

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 e
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
•

Mal

eu

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.

1100 CKR—the C- and
Ku-band receiver
designed for use with
low-cost LNC's

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:
Microdyne Corporation
P.O. Box 7213, Ocala, FL 32672
(904)687-4633 • TWX• 810-858-0307
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Anixter Communications

(800) 323 0436

Toner Cable Eqmt., Inc.

(800) 523 5947

TVC Supply

(800) 233-2147

RELIABILITY

The objective is to break a
single tree-and-branch system
up into many smaller
systems.

Continued from page 48
companies could change that." ibday,
the only players with broadband capability to the home are in CATV.
Chiddix recommends the industry not
dawdle on changing the traditional
CATV architecture to provide better
reliability and signal quality, primarily by drastically cutting the length of
a typical amplifier cascade to two.
"The shorter system is simply more
forgiving; more tolerant and flexible,"
Chiddix argued. "Shorter systems also
offer the chance to feed different nodes
with different signals. Not every subscriber in every part of afranchise has
to get the same menu."
The objective is to break a single
tree-and-branch system up into many
smaller systems. Not just for the operating advantages, however. The strategic advantages are more important.
What about DBS? "DBS will be
more reliable and provide higher signal
quality in the future. But, long term,

telco competition is the issue," Chiddix
argued. "We need to compete in voice,
video and data."
"For $20 to $30 a sub, including
fiber and the electronics, we can build
afiber backbone network. That's alot,
but it's not overwhelming. The point is,
one day the regulatory barriers to telco
entry will fall. We have to be ready.
Still, telco fiber to the home will be
glacial in pace. Our job is simply to
stay ahead of the glacier."
More reliable power supplies
Transformerless switched-mode
power supplies are capable of efficiencies exceeding 90 percent but have
been seen as susceptible to highamplitude transients and surges, said
Magnavox Senior Engineer Peter Deierlein. These can be controlled using
standard clamping devices. And lowamplitude voltage surges common in
CATV environments can reach more

than 120 volts for periods exceeding
one second. Not to worry. It's possible
to build ahigh-efficiency, transformerless power supply that can take and
store surge potentials in excess of 400
volts DC, Deierlein said. "Since the
surge energy may then be passed to the
load rather than being interrupted or
dissipated by a clamping device, the
power supply is inherently more rugged and reliable, and service interruption due to blown fuses and damaged
power distribution equipment is much
less likely."
The point is that transformerless,
switched-mode power supplies can be
designed to operate under the most
critical conditions encountered in the
CATV environment. Compared to conventional power suplies, SMPS units
"have considerably lower dissipation
under normal operating conditions and
far lower dissipation under surge conditions," Deierlein said.
—Gary Kim

Get Common Sense Performance

What do we do for an encore?
Give you avery competitive price!
We call it common sense performance. Why? Because we combine your needs with top quality
components and craftsmanship.
The result is apower supply that's
built for the real world and one
we stand behind with athree year
limited warranty.
Startron power supplies have

ad for your free demonstration.

Startron's Standby Power Supply.
It's The One That Works! If your
system requires standby power
then Startron's for you. With our

been designed and tested by an
industry veteran. In fact he's
personally designed and built
scores of cable systems nationwide. So, you can be confident
that Startron power supplies are
built to meet your needs. Call us
today or send the coupon in this

common sense approach you get
astandby supply that keeps
working long after others fail as
each critical circuit is protected by
ahigh speed MOV. With multiple
MOVs we're serious about protecting more than
just awarranty.
With Startron's
standby you benefit
from the following
common sense
features: •Excellent
Voltage regulation
in the standby
mode to help keep
your actives performing their best.
• Circuit repairs

Available Nationwide from
Cable TV Supply Company
Los Angele ,, • Philadelphia/N.J. • Boston • Chicago
Cleveland • iAtlanta • Dallas/Ft.Worth • Houston
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NEW PRODUCTS

The new Li'l Ben Clock
Controller is a low-cost
seven-day programmable
controller.

Continued from page 50
for the Model 1776 Integrated Sweep
Receiver/Spectrum Analyzer were announced. The unit now can make
semi-automatic carrier levels measurements, automatic C/N measurements
in addition to measuring hum modulation, cross-mod and FM deviation.
In addition, the Model 1776-1 sweep
unit includes the above-mentioned measurements plus internal calibration reference, internal 20 dB pre-amp, an
IBM/Epson compatible printer screen
dump and independent carrier analysis. Call (717) 828-2356 for information.

ous signal control (better than 60 dB
below video) allows for adjacent channel operation.
A separate 4.5 MHz input allows for
BTSC stereo encoding.
Call Catel for details, (415) 6598988.

Channelmatic's new '8-ball' signal
switcher.
Channelmatic

Catel
A new frequency agile modulator
was shown by Catel. The ATM-1500 is
agile from 54 MHz to 450 MHz, features front panel selection and a positive lock to avoid accidental channel
changes. SAW filter usage and spuri-

A series of new products was announced by Channelmatic. The new
8-Ball is an instrument-grade monitor
switcher designed to simplify signal
monitoring.
It offers electronically controlled vertical interval switching, stereo audio

capability and front panel switches
with gold contacts, long-life bulbs and
field legendable caps. The unit is priced
at $750.
A new series of random access ad
insertion systems, called the ADCART
1+1, ADCART 2+2 and ADCART
4+2. Fully automatic two-channel stereo ad insertion is possible with the
2+2 and 4+2.
Also new is the Broadcaster II, which
now can function as an automatic
cassette duplicator. It is designed for
use in educational facilities, teaching
hospitals or small cable operators.
Finally, the new Li'l Ben Clock
Controller is a low-cost, seven-day
programmable controller designed for
application in cable headends to automate switching between several services that share asingle channel. Eight
outputs can be individually programmed
to turn on/off up to 100 times.
For details on any or all of these
products, call (619) 445-2691.

Backed By A3-Year Warranty!
made easy with
modular - quick
change - boards.
• No need to pay
for power you don't
need. •Choose the
Startron model to
meet your needs; 6,
12, or 15 amp.
@ 60 VAC.

The Common Sense
Power Supply.
When you need areliable, nonstandby power supply the
Startron SPS series is for you. Our
common sense approach means
there's no magic about operating
the SPS series. Just hook it up

and it works! Available in popular 6,
12, or 15 amp. ratings and mounted
in aerial or pedestal
cabinets.
You benefit
from the following
standard features:
•Easy to read volt
and amp meters.
•Efficient transformer design helps
cut energy waste. •Adjustable
time delay helps to protect your
actives from power "turn-on"
problems. •Easily handle power
supply emergencies. With
Startron you won't find amaze of

Call Toll-Free: 1-800-241-2332 (In GA: 1-800-282-1238)
Startron Systems is adivision of Cable TV Supply Company

Reader Service Number 38

wires. • Spare fuse conveniently
located on front panel.
These and other reasons help
make Startron the choice of smart
cable operators nationwide. Call
today or clip the coupon in this
ad for your free demonstration
and more information.
Yes! I'd like more information.
Send me specification sheets on:
Startron Standby Power Supply
Startron Non-Standby Power Supply
r=11 Call me, I'd like afree demonstration.
Name
Company
Street
City/State/Zip
Phone (
Send to: Cable TV Supply Co., Attn: Marketing
PO Box 80393, Los Angeles, CA 90009
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NEW PRODUCTS

Holly Anne announced that it
has signed a contract
with the National Weather
Service.

High Resolution Sciences

Learning Industries

This newcomer to the industry has
developed hardware it says will correct
chroma-crawl, improve vertical resolution and correct aliasing. The equipment is entirely compatible with NTSC
signals and is available today, a company spokesman said.
Dubbed HRS CCF, the small rack of
equipment is placed at the source of
signal transmission to improve the
picture. Premium program services
(HBO and Showtime, for example) and
cable operators have been targeted as
initial licensees. The technology is also
being made available for use in camcorders and computer monitors to improve
resolution.
Call (213) 463-9000 for details.

A new, low-cost stereo generator was
announced by Leaming. The MTS-3
generates a BTSC stereo composite
multiplex signal from left and right
baseband audio inputs and a video
sync-locked pilot signal.
A Besse11-null deviation test tone is
built-in to ensure accurate setup. All
major controls are located on the front
panel and apeak limiter is included to
protect against overmodulation. Typi-

HollyAnne Corp.
This Nebraska-based firm announced
that it has signed a contract with the
National Weather Service and United
Cable of Bellevue, Neb. to place its
Safety Alert Monitor (SAM) warning
system in subscribers' homes. The unit,
which is about one-third the size of a
cable converter, is linked through the
headend to the NWS. When an emergency situation arises, subscribers are
warned audibly and visually.
The units are being offered to cable
operators at no cost for rental to
subscribers. Subscribers will pay $2.95
per month for the service and alarm
device. So far, 12 systems serving about
40,000 subs have signed on, said a
company spokesman.
Call (402) 397-2002 for details.
ISS Engineering
The new Series II Plus frequency
agile modulator was announced by
ISS. It offers expanded output to 550
MHz without the need for comb generators or modifications to meet FCC
requirements. The microprocessor controlled unit is available in all frequency formats.
Also, a new computer driven test
modulator was shown. The GL2610XT
II/PC, designed for use in testing and
aligning converters, allows manual
step tuning by computer. For details,
call (415) 853-0833.

cal stereo separation is greater than
30 dB and frequency response is 20 Hz
to 14 kHz. The unit is priced at $990
($1,090 with 4.5 MHz baseband output).
Also new are the SAP-1 and SAP-2
second audio program generators. Both
are designed to encode a mono signal
into the BTSC format. SAP-1 can be
used with virtually any stereo generator; SAP-2 works specifically with
Leaming equipment. For information,
Continued on page 58

How to prevent service calls
Fritz Baker, regional manager of
engineering with Viacom Cablevision,
presented apaper that focused on how
to prevent customers from calling for
service.
By using fairly simple procedures
and pre-existing CableData software,
the company realized significant decreases in customer complaints, downgrades and disconnects in its Nashville
system.
Billing system data can usually
identify why customers called, what
was done on a service call, which
employees were involved and which
areas of plant have the highest percentage of service calls. The latter can be
particularly important when examining rebuilding costs.
The billing system breaks out portions of the physical plant into "management areas." These areas can be by
franchise, tax codes, ZIP codes, mail
routes, cities, etc. Often these divisions
fall along sales territory lines. Whatever the divisions, "the smallest division is the most helpful for tracking
service calls," said Baker. Ultimately,
if one could set up a system from
scratch, the best way would be to make
the divisions "equate to customers fed
from atrunk amplifier," he added.
By providing an on-line visual display of pending service calls sorted by
management area, CableData's data
also enables Viacom to consolidate
service calls to given areas. And by
displaying a "problem code" assigned
to various service requests, most system problems (vs. non-system problems, i.e. chewed cable, bad remote) can
be localized and fixed in one call. Then,
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after a problem is corrected, related
customer complaints can be addressed
from the office through phone calls. The
Nashville system reduced Viacom's
"No Problem on Arrival" calls 80
percent by doing this, Baker said.
Another effective method of reducing
service calls is to maintain and analyze
converter histories. In addition to the
billing information supplied to the
Viacom Nashville system, they maintained their own records through stickers inside the converter. This allowed
them to see trends and problems.
The 1-connector'
The "F-connector" is the most widely
used part in a CATV system, and the
most troublesome, said Donald Dworkin,
special projects engineer at United
Artists Cablesystems. When trouble
calls are analyzed, anywhere from 25
percent to 90 percent of all repairs are
classified as loose connectors.
This is because there are "widely
varying instructions" pertaining to the
exact length to which the center conductor should protrude from the male
connector. "These range all the way
from slightly below flush to 1/16th of
an inch above flush...," said Dworkin.
"Obviously, only if the center conductor is long enough will it penetrate the
spring contacts' closure and establish
areliable pressure contact," he said.
Preventive maintenance
As a rule, most preventive maintenance programs at CATV systems are
confined to "signal sweep response"

ADVERTISEMENT

Common myths of agility
There are many common
myths about agility and its
"limitations" in Cable TV
applications. While many of
these myths were true at one
point in time, technology has
taken agility beyond its earlier
limitations.
Spurious beats. "Agiles
throw beats all over your system."
Development and
implementation of better
convertors and better alignment
techniques have made "beats"
an unheard of complaint at ISS.
Of all QC reports for the last six
months beats have not accounted
for asingle rejection.
Carrier to noise. "You can't
stack agiles without C/N eating
your lunch." lime, it is aknown
fact that abroadband hybrid
outputs alow level noise on the
unmodulated bandwidth, and the
summation of these "noises"
will pull your C/N to an unacceptable level. However, rather
than a) pretend the problem
does not exist or b) go elsewhere
and use an inflexible technology, we have opted to do something unheard of in the industry...work with the customer. If
you are going deeper than four
channels, ISS will provide at no
cost the filtering necessary to
exceed the NCTA spec of aC/N
of 60 dB. In fact, this filtering
allows C/N of better than 90 dB
out-of-band. The C/N actually
becomes unmeasurable on most
test equipment found in CATV
systems.
Why buy agile, my system
lineup won't change. lime,
and pressure taps are good
enough and 220 MHz is all the

by John Coiro

bandwidth needed for cable. Literally hundreds of firms and
individuals are reaping fortunes
in the sale of surplus equipment
annually. This surplus is simply
because system needs and
lineups DO change. This change,
sadly enough, occurs before a
piece of equipment has lived its
useful life. This only serves to
increase the real cost of equipment.
Another key factor for both
the customer and manufacturer
is that the Cable TV version of
Mr. Murphy's Law states that
"Regardless of the channel desired, there will be asix-week
lead time before that item is
manufactured and in stock."
With agility there is no need for
amanufacturer to forecast what
channels to build for the next
production and any channel you
might need is available with a
simple selection of adip switch.
If someone needs achannel W
and inadvertently orders a
"WW" there is no panic, no
restocking charge and no lead
time. You simply retune, via a
dip switch, from WW to W.
Stability, offsets, scramblers and the FCC. "Brand X
says that the only way to get
required stability in hyperband
is to buy special outputs and a
comb generator" or that "Special charges apply for your offset
requirement," or "To get the

offset you need, we offset the IF
and your scramblers won't work."
We have been able to offer as a
standard specification ±5kHz
stability from 2through WW.
But this is only aspecification
and not to be believed. In actual
measurements in the field and
in QC the ISS modulator averages ±3kHz throughout the
entire bandwidth. Offsets are a
user selectable option with ISS.
You can choose 0, plus, or minus
in 12.5 and 25 kHz. In offsetting,
you do not lose standard IF
frequencies. The ISS modulator
offsets via microprocessor control, not by shifting the IF
frequency. In fact, ISS agile
equipment meets all FCC requirements through 1990.
HRC, IRC or T channels.
"You just can't get agiles for
these requirements." Because of
microprocessor control, all of
these are available (even in the
demodulator) with awhopping
one-week lead time and $150
option charge.
Reliability. "The technology
is too new and they just won't
work for more than amonth." In
fact, the technology used for
agility is not new; it has been
proven in other markets but is
now being applied to Cable TV.
The reliability of ISS agile modulators allows us to stand behind
them with afull three-year
warranty.

ISS

ENGINEERING, INC.
104 Constitution Drive #4, Menlo Park, CA 94025
Phone 415-853-0833 Telex 383524 ISS
Fax 415-853-0908
Toll Free: West 800-227-6628
East 800-351-4477
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SERVICE CALLS

Most sweep systems create
picture problems by interfering
with TVs, VCRs and decoders.

and their attention is directed to the
headend, trunk system, power supplies
and amplifiers, said Ian MacFarquhar
with CUC Broadcasting Ltd. "System
sweep—both high and low level—and
amplifier level balancing, are the most
common forms of electrical preventative maintenance with system test
point monitoring being the normal
method of assessing a system's performance," he said.
But there are three major problems
in relying exclusively on system sweep
for PM work. Sweeps can overlook
problems that either are or will soon
affect picture quality (small cracks in
sheaths and loose connectors generally
aren't easily recognizable). Generally
speaking, current practices are to sweep
only the trunk lines. According to
MacFarquhar, most cable systems have,
three to four times more distribution
plant than trunk... (and) the shear
volume of plant makes complete system sweep impractical.

Finally, most sweep systems, create
picture problems by interfering with
TVs, VCRs and decoders. The recurring
"blip" causes some units to lose lock
and create broad bands in the picture;
which does not create a favorable
impression on subscribers
Cable systems should approach the
problem in a series of waves with
ever-increasing threshold levels of leakage being sensed, he said. For example,
the first pass might use a leakage
threshold of greater that 100 uV/m.
The second might reduce the threshold
to 75 uV/m, and the third to 50 uV/m.
Keeping records
The importance of maintaining and
using accurate records cannot be understated, said Larry Richards of Magnavox. Six ground rules to use follows:
The entire record-keeping system exists to track both trouble calls

and PM work, with a goal of reducing
the number of trouble calls.
Think of the types of information
that would help you attack problems,
then make up forms that ensure the
information gathered will be useful to
you and is gathered in groupings
convenient to use.
A sincere commitment to preventive maintenance and record-keeping
must be felt throughout the operation.
Force yourself to maintain and
use the records.
System records can be maintained without increasing staff—if a
system is appropriately staffed to begin
with and that staff is wisely allocated.
With or without acomputer, you
should keep amaster hardcopy of your
records, warns Richards. And never let
that copy find it's way out of your office.
—Greg Packer

TWO PERFORMANCE GUARANTEES from MACOM
2.

1. The one you'll use
every day—Macom's
SMATV quality headend M-45 Modulator

..........

Macom's M-45 Modulator delivers Quality Performance with high
stability, and superior audio and visual resolution—that's
guaranteed!
The M-45 is specifically designed for adjacent channel head-end use
with performance features like:
• SAW Filtering for true VSB shaping and harmonic reduction,
giving you reliable operation in the most crowded systems;

The one you'll probably
never use—Macom's
2year/48 hour repair
or replace Warranty

Remember, every M-45 Modulator is backed by Macom's 2year
warranty with abuilt-in guarantee of FREE replacement or repair
within 48 hours. Not that you'll ever need it, but backing atop performer with agreat guarantee is one reason why Macom stands out
from all the others.
So call today. Find out about Macom's TWO best-in-the-industry
performance guarantees.
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M-45 MODULATOR

• Encoder compatibility, via Macom's external IF loopthrough, to
accommodate pay-per-view and other scrambled signals;
• Plus, arack mount unit with asleek 1
4 "profile.
/
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PICO MACOM, INC.
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12500 Foothill Blvd. • Lakeview Terrace, CA 91342
Call Toll Free (800) 421-6511 • In California (818) 897-0028
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AWESOME!
We recently asked our first ADCART customer what he
thought of his new ad insertion system. His immediate reply
was "AWESOME!" His was atypical reaction among those
who've seen the ADCART in operation, especially after
having grown accustomed to other manufacturer's systems.
The ADCART, when compared to the other systems
available, is awesome. It is the result of years of research
and development and the expenditure of over one million
dollars in hardware and software engineering costs. It
represents the ideas and wishes of all our ad insertion
customers. ..and that is a huge group of talent. With over
4,500 channels in operation, our customer base is by far the
largest in the ad insertion business. The ADCART also
represents the dreams of probably the most talented and
experienced group of engineers and management people in
the ad insertion business; they are
the primary reason Channelmatic
remains the industry leader.
•
ALL NEW DESIGN. The
ADCART is not one of your run-ofthe-mill, me-too, Johnny-comelately copies of some existing
system. In fact, it is new from the
bottom up, and it has virtually every
worthwhile feature offered in any ad
insertion system today. It's stateof-the-art software running on
state-of-the-art hardware; the latest
16-bit CMOS microprocessors and
real-time, multi-tasking software
developed by experts in advanced
traffic and scheduling concepts.
Add to that a host of all-new
features, combined with a low, low
price, and you get asystem that will
knock even the best competition
right on its tail.
•
GREAT SOFTWARE. With
the ADCART, everything you need
to easily set up and program a random-access schedule is
integrated into the software. From the very first screen you'll
see on the CRT terminal, plain language will guide you to the
next logical step; simple English prompting natural program
flow. Our tape-encoding and traffic and billling software flows
just as naturally. The system's architecture was designed
from the outset to simplify user-training and to make life
easy for the operator.

Just imagine having up to 75 auto-prompting screens to
assist your operator in programming, and up to 200 additional
color screens designed to facilitate traffic and billing
functions. Then add 35 more screens that direct the simplest
tape encoding in the business. Your ad insertion people will
love you... and so will your accountant.
al
SUPER FLEXIBLE. Flexibility is synonymous with
ADCART. Insert on virtually any number of channels. Assign
VCRs to fit your avails: two on two channels, four on one
channel, or four VCRs between two channels. ..without
overlapped avails. You'll even have an auto-record capability,
which has already made the ADCART the de facto standard in
new interconnect design.
111
SMALL STUFF.
The ADCART has many other
features, some of which you probably never thought
about. To name afew: stereo audio,
with computer-controlled audio-level
matching; TBC-switching; stereo
simulator inputs; super-capacitor
memory
backup;
non-volatile
memory for system configuration
data; and premium plug-in interface
connectors to simplify installation
and maintenance. Add to this an
award-winning electronics package
and numerous other features and
you have the best cost-benefit ratio
in the business... by far.
•
DON'T
WAIT. If you're
thinking ad insertion, take a close
look at ADCART before you buy. If
you don't, you'll hate yourself once
you see one operate. Even if you
have a system now -- regardless of
the brand -- you owe it to yourself to
look at the ADCART. Looking doesn't
cost you a cent, but relying on
outdated equipment can cost you
plenty.
Write or call today, and we'll send you literature, as well
as two new technical papers on the ad insertion business or
better yet, call us for afree demonstration!
INC.
821 Tavern Road, Alpine, CA 92001
(619) 445-2691 or (800) 231-1618
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The recognized leader in ad insertion. More than 4,500 channels in operation.
wpm.

NEW PRODUCTS

Further proof that videotape
isn't the only medium CATV has
to rely on was found in Pioneer's
booth.

insertion system was shown. The laserbased system has longer life than tape,
doesn't deteriorate and has random
Magnavox CATV Systems
access capability. Any one of 60 30A new power supply and on-line
second spots can be queued and ready
monitor was added to the Magnavox
within two seconds.
product lineup at the NCTA Show. The
The LDNS1 video system consists
power supply, dubbed 8 PS HE, is said
of a video controller and touch-screen
to be 90 percent efficient, which will
monitor. Also, two LD-6000A videodisc
save operators power costs.
players and the LC-V33 autochanger
Meanwhile, the MLM line monitor are part of the system.
is the first stand-alone remote specWith the autochanger, 72 full-length
trum analyzer, according to Magnavox.
films (or 148 hours of programming)
The unit monitors all carriers in a can be stored and accessed as needed.
broadband system and warns the opSo, acable operator could program his
erator when signals deviate from the
own movie channel, complete with
desired levels. Frequency response, peakinsertion capability, the company spokesto-valley and actual amplitude of carriman said.
ers between 40 MHz and 550 MHz are
On a more traditional front, the
monitored.
BC-4500 basic converter with volume
For details, call (800) 448-5171 or
control was introduced. It includes a
(800) 522-7464 in New York state.
larger and better-labeled remote control unit. Besides volume control, audio
Midwest CATV
mute is included as is a sleep timer
which can be set in 30-minute increThis full-line supplier made a numments. That unit joined the BC-6000,
ber of announcements in Los Angeles.
Pioneer's most advanced converter, as
First, the company's national headthe newest members of the company's
quarters has been moved to a larger
product line.
facility. It is now located at 1012
Call (201) 327-6400 for details.
Kanawha Blvd. East, in Charleston,
'W.Va. 25301. Also, a new distribution
center was opened near Philadelphia
&Inter
to serve the Northeast. It is located in
The new "Top Switch," an A/B
Pottstown, Pa.
switch with top-mounted push button
Exclusive agreements with both
switches, was introduced. The new
Power Guard, apower supply manufacswitch, dubbed TAB-2, boasts 95 dB
turer, and 'frilogy Communications,
isolation, heavy duty construction and
which manufactures coaxial cable. In
heavy silver-plated contacts for reliboth cases, Midwest will be the only
ability. Call (800) 252-7889 for inforstocking distributor for each company's
mation.
full product line.
call (714) 979-4511.

Finally, atest of the Matrix System,
an outdoor addressable trap system,
showed that the product passed environmental tests in temperature ranges
from -50 degrees Fahrenheit to 150
degrees Fahrenheit. The unit, which is
manufactured by Syrcuits and distributed by Midwest, is slated for Beta site
testing in an unannounced location in
July.
For information, call (304) 343-8874.

Times Fiber
A new product and a familiar product in anew package are now available
from Times Fiber. The newly approved
CATVX drop cable, which meets specifications laid out by the National
Electrical Code, is now available.
From a new product standpoint, T6
trunk and feeder cable was announced.
It is the only cable specified to consistently sweep to 600 MHz, according to
Times. T6 features triple-bonding and
full wall seamless construction for
environmental protection, longer life
and increased reliability.
For info, call (203) 265-8500.

lisxscan Instruments
Aze'!""- -inesinsoc•

TV Answer showed its interactive system.
The prototype transmitter is on the
right.
TV Answer

Pioneer Communications
Further proof that videotape isn't
the only medium CATV has to rely on
was found in this company's booth. A
demonstration of a videodisc-based ad

A new, two-band portable microwave block converter was announced
by the Indianapolis-based firm. The
MDC-5 converts signals in the TVRO
and AML/CARS bands down to the
VHF/UHF region of 200 MHz to 700
MHz to allow viewing of microwave
signals on any 1 GHz spectrum analyzer.
The new unit covers 3.7 GHz to 4.2
GHz and 12.7 GHz to 13.2 GHz in two
separate bands and replaces lbxscan's
MDC-3 downconverter. Call (800) 3442412 or (317) 545-4196 for info.

Texscan introduced its new MDC-5
portable microwave block converter.
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Presently awaiting approval from
the FCC to increase the size of its test
in Media General's Farifax, Va. system, TV Answer nonetheless is optimistic. Transmitters are now located
in several hundred homes throughout
the system and the company is seeking
permission to increase the test bed to
6,000 homes.
—Roger Brown

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 apower 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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There's more than one w
to IPPV success
The session on impulse ordering
technologies dealt with making the
buying decision on 'one-way' systems.
Each participant addressed adifferent
physical sized impulse system ranging
from a relatively small local application to Iblaction's nationwide program.
In the paper entitled, ANI as aPPV
Ordering Tool, co-authored by Jefferson Corbett and Glynda Caddell of
Business Systems Inc., the following
highlights were pointed out:
• Automatic Number Identification (ANI) has provided the cable
system operator with "an easy to use,
low cost, 24-hour a day method of
ordering" pay-per-view programming.
• ANI "can reduce the number of
CSRs and business phone lines needed
and provide cost effective "impulse"
ordering without thousands of dollars
of specialized equipment.
• Some "obvious" drawbacks to
older ANI systems included: "a demanding response time requirement
for the billing system; no immediate
positive or negative feedback to the
subscriber; no security from unauthorized use by children in the home; and
no convenient method for selecting a
specific converter."
• Improvements to existing ANI
technology included the "addition of
newer, faster, cheaper computers..., a
more effecient programming language"
and the telephone company's allowance
of two different recorded messages
(positive or negative) offered in response to the customer's call.
• In a test situation (with North
DeKalb Cable TV) "customer support
representatives reported that ANI was
easily and readily accepted by subscribers formerly ordering by manual
methods." After six months, the buy
rate is up 300 percent.
Using the same technology on a
wider scale presented some different
problems, according to the paper, Launching A Statewide ANI Passing Impulse
PPV System, co-authored by David
Woodcock and Larry Moreland of Centel Cable. Centel tested IPPV in its
Traverse City, Mich. system and came
away with these thoughts:
• In order to expand the system to
astatewide operation, it was necessary
to make software modifications, or
translations, in order to route the

ordering call(s) differently, allowing
them to be placed on adifferent set of
trunk lines. This allowed the system
to bypass the normal telco switching
equipment and connect directly to the
Science Dynamic Multi-Access Cable
Billing System.
• After reaching the MACBS, both
the called number (identifying the
event) and the calling number (identifying the subscriber) are sent in in
asynchronous ASCII data packet, via
modem to the CATV company. A
digitally synthesized voice then thanks
the customer for the order and instructs
him to hang up.
This network will be launched in
eight systems throughout the state
linked by multiport asynchronous data
modems, currently used to carry billing
information. Seven of the eight will
have their own addressable controller,
effectively breaking them into "separate, yet linked, individual hubs," allowing for most of the network to
function even if part of it goes down,
said Woodcock.
An additional imput to the controller
will be used for the ANI data packets
from the MACBS. The output of each
MACBS will be sent to all hub controllers. When a given ANI reaches the
controller and is unable to match with
its own data base it is rejected.
"With the burden of sorting the
ANI being placed on the controller
rather than the MACBS, the same
order number can be used by one MS0
for all area systems," Woodcock added.
Viewer's Choice will be implementing anational 800 number for impulse
ordering purposes, as explained in the
paper, The Application ofNational ANI
to Pay-Per-View Ordering, co-authored
by Thomas Neville of Viewer's Choice
and Matthew Miller of Viacom.
The national ANI service is accessible from any telephone in the country.
It also provides cable operators with a
turnkey ordering system with asimple
customer interface. Another attractive
aspect of the system is its relatively low
capital investment of somewhere under
$10,000 for the necessary downlink
equipment.
The system has three key components: Order collection and acknowledgement, satellite uplinking and transmission of order data and downlink
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screening of order data.
Ordering is handled through customers dialing a series of 800 numbers
during a locally defined ordering window. The calls are connected to a
"mass announcement node" where
customers hear a pre-recorded confirmation message. The customer's 10digit phone number, as well as the
additional four-digit code indicating
program selection are then simultaneously transmitted via the AT&T network to the Viewer's Choice satellite
uplink facility.
The data then moves along through
an AT&T work group where it is time
stamped and tabulated for transaction
billing purposes. It then moves on for
transmission via an uplink data conditioner and proprietary simplex data
transmission protocol. All uplink hardware is fully redundant.
Each downlink receives data via a
General Instrument downlink card.
Data then proceeds through an AT&T
customer screener. The screener is
pre-programmed to select out orders
originating from designated local area
codes or exchanges.
The proponents of this system feel its
benefits include: Nationwide scope;
high capacity; ease and simplicity; low
upfront costs; full automation; and
turnkey installation and operation.
Robert Dattner presented his paper,
Wireless TV Viewer Response, in order
to explain how the TV Answer, over-theair interactive system works.
The system is presently being tested
in several hundred homes in Media
General's Fairfax, Va. cable system.
The system essentially places aradio
transmitter, "the TV Answer Box" in
each subscriber's home. The box is then
polled via data inserted in the forward
video signal, just off screen in the
overscanned television receiver.
The return pulses are timed to reach
the central computer located at the
headend or studio in a continuous
stream. Boxes more distant from the
receive antenna anticipate the delay
and launch their pulses early. A numerical value proportional to the delay
is stored in each box during acalibration cycle, said Dattner.
The major problem is allocation of
necessary bandwidth.
—Greg Packer

COMM/SCOPE.
THE CHOICE IN CABLE.
Comm/Scope, the company you've come to know as the world's largest supplier of coaxial
cable, introduces new Optical Reach fiber optic cable to the CATV industry.
New Optical Reach provides you with the same exceptional quality, reliability and service
you expect with other Comm/Scope products.
Physically, Optical Reach uses loose-tube buffer construction. It is available in configurations of up to 72 fibers and custom designs can be developed.
In addition, we've made training and installation available to you and your staff. So you'll
be getting agreat new product and Comm/Scope know-how. Both of which ensure that technology is employed to your greatest advantage.
For more information on Optical Reach, or our coaxial products, just call 800/982-1708 or
800/222-6808 in NC.

COMM/SCOPE. WITH YOU ALL THE WAY.
Comm/Scope Division, General Instrument Corporation, PO Box 1729, Hickory, NC 28603, 800/982-1708 (800/222-6808 in NC), Telex: 802-166

GENERAL
INSTRUMENT

New
Optical
Reach"
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Advanced television systems
T

system. In the cases of Level 2 and
Level 1, Iassume that a new receiver
Part II examines the
can be designed to operate on both the
current system and the HDTV system.
different transmission
Level 0 is the lowest level—and the
systems.
only level which I would call noncompatible. It is represented by a
system with which NTSC receivers
HDTV transmission
represents the highest attainable level
cannot display HDTV transmissions
of compatibility. The next lower level
in any form, even with adapter boxes,
HDTV programs will be distributed
(Level 4) is represented by a system
and new receivers cannot display an
via VCR, video disc, optical/electrical
which allows HDTV transmission to
NTSC transmission.
cable systems, DBS and terrestrial
be received by an NTSC receiver and
I believe that high performance
transmission. The most difficult will
displayed with the same quality as
HDTV transmission systems will have
be terrestrial transmission because of current NTSC transmissions.
lower levels of compatibility. Also, I
standards and regulatory issues. HowLevel 3 is represented by a system
believe that high level compatibility
ever, it is my opinion that the
systems will be lower per--,1 X K—
terrestrial broadcasters will
FIGURE 14
formance HDTV systems.
•
find a way to make signifio
•
This must be acknowledged
cant improvements in the
when making adecision. The
technical quality oftheir transtrade-off
is today's level of
o
missions when the other discompatibility vs. tomorrow's
tribution outlets begin using
level of performance.
HDTV.
•
o
•
CCIR Report 801 defines
Will the technical stanHDTV in comparison with
-0373 ACTUAL
dards for each of these media
LUMINANCE
current television systems as
o
•
o
SAMPLES
be the same? There may be
having twice the vertical spaTRANSMITTED
-0advantages if they are the
tial resolution, twice the horiEACH LINE
same, but it is not clear that
•
o
•
zontal spatial resolution, sepa•
FOUR FIELDS
they must be the same. Btndrate color-difference and luREQUIRED TO
-G-6-0width is most limited for
TFtANSM IT
minance signals, improved
•
o
--•
EVERY SAMPLE
o
terrestrial transmission wand
color rendition, wider aspect
compromises will be n s-0-0ratio and multiple channel
sary. In audio systems, sound
high fidelity sound. If one
—•
o
o
•
input devices (FM radio, AM
assumes these requirements
1
1
radio, TV sound, LPs, CDs,
X.
for the transmitted signal,
PICTURE WIDTH
Y
PICTURE HEIGHT
1500
1035
reel-to-reel recorders, cassette
the bandwidth (BW) of the
recorders) vary widely but
SCAN LINES
SAMPLE TRANSMISSION
luminance signal becomes:
FIRST FIELD
o FIELD 4n
feed acommon amplifier and
SECOND FIELD
C
FIELD (4n + 1)
BW = (4.2) (2) (2) (16/9) (4/3)
speakers. Perhaps the con• FIELD (4n + 2)
MHz = 22.4 MHz.
MUSE sampling pattern
•
FIELD (4n +3)
sumer HDTV system will
he first part of this article appeared
in CED in the May 1988 issue and
focused on a review of how the
HDTV proposed production standard
came about. This month's concluding
article examines how several of the
transmission proposals work.—Ed.

-0

consist of a display driven
by a frame store with multiple inputs
to the frame store (NTSC, HDTV-VCR,
HDTV-UHF).
Compatibility is aterm that is often
used and too oftem misused. Ipropose
that we define levels of compatibility
related to receivers. The highest level
(Level 5) is represented by a system
which allows HDTV transmissions to
be received by an NTSC receiver and
displayed as an HDTV picture. Although this seems absurd, the concept
©1988 IEEE. Reprinted with permission,
from IEEE Transactions on Consumer
Electronics, Vol. 34, No. 1, pp. 1-15,
February 1988. By Robert Hopkins,
U.S. Advanced Television Systems
Committee.

which allows HDTV transmissions to
be received by an NTSC receiver and
displayed with reduced performance
when compared with the picture from
an NTSC transmission—this was the
situation when the United States added
color to the black-and-white television
transmissions. Level 2 is represented
by a system which allows HDTV
transmissions to be received and displayed by an NTSC receiver using a
low cost adapter box—this was the
situation when UHF transmissions
first began.
Level 1 is represented by a system
which requires ahigh cost adapter box,
perhaps so expensive that consumers
would prefer to purchase the new
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The HDTV luminance bandwidth, compared to the NTSC 4.2 MHz
luminance bandwidth, is increased by
two factors of two because of the
doubled vertical and horizontal resolution and by the degree to which the
HDTV aspect ratio, 16:9, exceeds the
NTSC aspect ratio, 4:3. Recognizing
that 22.4 MHz bandwidth is required
merely for the luminance signal—an
additional bandwidth of 5 to 10 MHz
would be needed for the separate colordifference signals and about 0.6 MHz
would be needed for high fidelity
digital stereo sound—it seems clear
that the task of "compressing" this
amount of information to fit within the
current 6 MHz NTSC channel is difficult. Many organizations are searching

YOURS IN A FLASH

A

UTHORIZED PARTS COMPANY, where
all your converter supplies are processed and
delivered to you efficiently and expertly to ensure the
quickest turnaround time possible. Our quality quickness
increases your productivity and profits. Turn to
AUTHORIZED PARTS COMPANY for all your
converter repair and replacement needs and we'll deliver
your order to you in a flash—

•Jerrold Bezels
•JSX Cases
•Hamlin Cases
•most cosmetic cases
•semi-conductors
•diodes
•transistors
•capacitors

Call 51 8-374-1 11 3 or 312-658-6900 for our complete
catalog and sales information.

208 Berg Street •Algonquin, IL 60102 •312-658-6900 FAX 312-658-0582

Reader Service Number 44

ADVANCED TELEVISION

Eight proposals for HDTV
transmission in the United States
are examined.

for a transmission system which, in
their view, represents an appropriate
compromise in bandwidth, quality, complexity and level of compatibility. The
compromises taken by any one organization may result in characteristics
which do not meet the definition given
above. In this paper, Ido not intend to
pass judgment on the compromises and
will refer to all the proposals examined
below as "HDTV transmission systems" since, in each case, HDTV program material is the input to the
transmission system.
Eight proposals for HDTV transmission in the United States are examined:

NTSC channels where one channel has
and has Level 2 compatibility. The
Level 3 compatibility and contains an
NBC proposal requires one NTSC chanNTSC signal. The CBS proposal is a nel and has Level 3compatibility.
two-channel DBS system which uses a
MUSE proposal. Multiple SubMAC approach, rather than NTSC, for
Nyquist Encoding was proposed by
the first channel
and thus has Level
FIGURE 15
2 compatibility
COLOR
SU SCAR RIER
with respect to
PICTURE
SOUND
NTSC receivers.
CARRIER
CARRIER
The Glenn proposal uses one
NTSC channel and
another low bandwidth channel. The
first channel cono
tains NTSC and
1. MUSE proposal
has Level 3 com2. Bell Laboratories proposal
patibility. The Del
k— STANDARD NTSC CHANNEL
)
ADDITIONAL COLOR AND
3. CBS proposal
LUMINANCE CHANNEL
Rey proposal re4. Glenn proposal
quires only one
Transmitted spectrum — Bell Labs ADJACENT CHANNEL
5. Del Rey Group proposal
IS NOT REQUIRED
NTSC channel and
6. North American Phillips proposal
has Level 3 com
7. Scientific-Atlanta
NHK for DBS HDTV transmisproposal
FIGURE 16
sion. The signal is derived
8. NBC proposal
directly from the 1125/60
ANTI-ALIASING
studio system. The luminance
1050
FILTERS AND
and color-difference signals
The proposals fall into three
LINE
MATRIX
1050 TO 525
SOURCE
categories with respect to
are band limited then samLINE SCAN
CONVERTER
channel requirements:
pled. One out of every four
samples is transmitted each
A) one channel wider than
field, and after four fields,
current channels,
every sample is transmitted.
B) two channels with one
During each line 373 actual
channel carrying a
luminance samples are
"compatible" signal, or
transmitted. The minimum
HIGH
1
HIGH
NTSC
FREQUENCY
FREQUENCY
ENCODER
C) one "compatible" current
horizontal spacing of samCHROMINANCE
LUMINANCE
channel.
ples is about 1/1,500 of the
I ENCODER
ENCODER
picture width. The minimum
The MUSE proposal revertical spacing of samples
SUM
quires one channel, wider
is about 1/1,035 of the picHDTV
Encoder
—
Bell
Labs
than an NTSC channel, and
1.
dture height. This process,
has Level 1 compatibility.
COMPOSITE HDTV BASEBAND
depicted in Figure 14, proThe Bell proposal uses two
duces high resolution still
patibility.
pictures but the resolution of objects
CHANNEL 1
FIGURE 17
Th. NAP
"COMPATIBLE"
in motion is lower than the resolution
can be implemented
of stationary objects.
in two forms, atwoReceivers require a frame store.
NTSC channel sysMotion detectors are used in the entem or a MAC syscoder to fully compensate for some
HDTV
525 LINES
HOME RECEIVER
tem. The first form
types of motion such as acamera pan.
4:3
HDTV
TRANSMISSIOÑ\
contains NTSC in This information is transmitted to the
PRODUCTION
STANDARD
STANDARD
one channel and has
receiver as adigital signal. The trans1050 LINES
5:3
__I
5:3
Level 3 compatimission includes digital stereo sound.
1050 LINES
bility. The second
Luminance and color-difference signals
5:3
form has Level 2 are separate in aMAC format. The full
compatibility. The
signal requires a baseband bandwidth
DBS HDTV 2-Channel
Scientific-Atlanta
of 8.1 MHz.
system — CBS
proposal is based on
The MUSE system was designed for
AUXILIARY
the B-MAC system
FM transmission. However, the MSTCHANNEL 2
1,1•111,1C

\
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AUGAT VIC°
RF Leakage
detection
made simple...
yet sophisticated.
You need a simple-to-use RF
leakage detection system
that's sophisticated enough to
determine if leakage exceeds
FCC limits.
The 'll'acer is ideal. The
meter is crystal controlled and
calibrated, making it accurate
and easy to read — without
any special training. And yet,
because of its sensitivity, the TR-1
can detect a -86dbmV signal.
The 'fracer is affordably priced,
too. And since it utilizes a standard TV video carrier it doesn't
require a separate transmitter.
Everything you need, and more,
comes in one package.
So when you need the ideal
tool for RF leakage detection,
choose The rlYucer.

OUT

4RC®

Apart of the growing Augat Communications Group
901 South Avenue
Post Office Box 111
Horseheads, NY 14845
(607).739-3844
TELEX: 5101-011251
FAX: 607739-0106
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ADVANCED TELEVISION

Plans are being made in Japan
for a DBS service, starting
around 1990.

,•<-- 4:3
TRANSMISSION LINK
NAB demonstration (Washchannel.
EACH CHANNEL
FIGURE 18
ington, DC, January 1987)
Vertical filtering is apONE FIELD
used the MUSE system with Simplified scanning
plied to the first channel
525 LINES
VSB-AM transmission atcu- geometry—CBS
INTERLACED
(averaging each two lines of
2,
pying two UHF channel (58
the 1,050-line signal) so there
and 59). The picture c ier
will be no loss in the single
A.B
K-- 53
was set 3 MHz into the 12
channel receiver. The "side
3
K--- 43 If-- 4:3 —3,
1
MHz channel.
A
A
panels" have lower horizonConsumer electr*tics
tal resolution than the cen2
2
manufacturers in Japan are
tI
portion of the picture
A
A
3
262
designing consumer equip3
since they are transmitted
B
ment to operate with this
in the second channel which
4
4
CHANNEL 1
system. Plans are being made
A
A
is compressed by a greater
5
I
5
in Japan for a DBS se ice,
CHANNEL 2
factor. This is illustrated in
starting around 1990,
ing
a scanning format in Figure
5:3
this system.
18. The horizontal spatial
II
ALP /-sI
j
I
I
4:3
Bell Laboratories proresolution
of the resulting
I
II
II
posal. Bell Labs proposed a
1
high definition picture is the
525
525
two-channel system in which
It
same as it is for the signal
H
the first channel contai
an
in the first channel which, it
21
NTSC signal derived fr
a
TRANSMITTER
should be noted, is about 50
RECEIVER
high definition signal
'th
H
H
percent higher than an NTSC
ONE FIELD
ONE FIELD
1,050 lines. The 1,05 me
1050 LINES
3 I
signal since the DBS chan1050 LINES
INTERLACED
signal, after vertical filterINTERLACED
nels permit transmission of
ing, is scan converted into
a
wider bandwidth signal.
A+B
A+B
the 525-line format. The horiThe vertical resolution of the
262
zontal resolution of the sighigh definition picture is two
nal transmitted in the first
times the vertical resolution
channel is normal NTSC. The second
time multiplex component signal. In
of an picture.
channel contains higher frequency luthis paper, the TMC signal should be
An NTSC receiver, with an adapter
minance and color-difference signal
considered the same as aMAC signal.
box, uses the signal in the first channel
information. Horizontal resolution of The CBS system first converts the
to display a 525-line picture with 4:3
the combined signals is essentially two
HDTV studio signal into a 1,050-line
aspect ratio. An HDTV receiver comtimes NTSC resolution. Bell claims an
interlaced format with a 5:3 aspect
bines the two signals to display a
NTSC receiver recovers the signal in
ratio. Every second pair of lines of the
1,050-line picture with 5:3 aspect ratio.
the first channel with only slight
1,050-line signal is averaged to generThis system can be implemented withdegradation. An HDTV receiver recovate a 525-line interlaced signal with a out using aframe store in the receiver.
ers the signals in both channels and
5:3 aspect ratio. The central 4:3 aspect
The TMC format for each channel is
combines them in a frame store scan
ratio portion of this signal is transmitillustrated in Figure 19.
converting the output to 1,050 lines to
ted in the first channel, shown in
Glenn proposal. William Glenn of
produce ahigh definition picture.
Figure 17. The second channel carries
the New York Institute of lbchnology
Bell Labs claims the second channel
every other line of the 1,050-line signal
proposed a system using one NTSC
has sufficient capacity to transmit
in a 5:3 aspect ratio format. It also
signal and an auxiliary signal which
multiple channel sound. They have
carries the "side panels" of the first
occupies about one-half an NTSC chanalso described several methnel. Dr. Glenn made studies
FIGURE 19
ods for obtaining wider asof human vision and found
CHANNEL 1
pect ratio pictures.
63.55 ILS
that humans have two types
CLAMP
Figure 15 shows the transof vision receptors which have
DATA
mitted spectrum. This figure
SYNC
different functions for spaCts
45
shows two adjacent channels.
tial resolution and temporal
However, two non-adjacent
resolution. One type of vision
channels can be used. Figure
14 Is
42 µS
receptor has high spatial reso--et 7 WS K
—
16 is a block diagram of the
lution but low temporal resoluCHANNEL 2
CL CR
encoder. The decoder uses
tion while the other type of
the inverse function.
vision receptor has high temY
CBS proposal. CBS proeti
poral resolution but low spaposed a two-channel transtial resolution. His system
mission system for an HDTV
takes
advantage of these propK- 17.5 as —K
37 µS
service using two DBS chanerties of human vision to
3.5 µS
TMC formats—CBS
2µS
nels. Each channel carries a
reduce the transmitted bandY

Y
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ADVANCED TELEVISION

North American Philips
proposed a concept for HDTV
transmission which can be
implemented in two forms.
width. High temporal resolution informathe HDTV receiver to recover the full
ers overscan to such an extent that the
tion is transmitted using the NTSC
signal.
loss of the transmitted lines would not
signal and high spatial resolution inThe Del Rey Group claims that this
be observed in atypical receiver. Those
formation is transmitted in the second
signal could be directly displayed on a lines are then used to transmit digital
channel at alower frame rate.
current NTSC receiver with little loss
sound. Figure 22 shows this approach.
The NTSC signal is subjected to
compared with a conventional NTSC
North American Philips proposal.
improvements using techniques depicture. Normal NTSC color-difference
North American Philips proposed a
scribed in the improved NTSC section
bandwidths are used in the system. The
concept for HDTV transmission which
of this paper. The auxiliary signal
minimum spacing of horizontal samcan be implemented in two forms. One
contains high frequency, low temporal
ples is about 1/1320 of the picture
form is a MAC system suitable for
rate luminance information
satellite transmission. The
FIGURE 20
and high resolution color inforother form, easily derived
,DETAIL LUMINACE
mation. The high frequency
from the first, is a two4
,
1
DETAIL
luminance information conchannel system in which the
H&V
Y
r
MAC
'TRANSMISSION
sists of 862 picture elements
ENCODER 1
>
SPATIAL
first channel carries an NTSC
FILTER
A
per active line and 1,024 HDTV encoder—Glenn
signal and the second chanR-Y
BY
active lines in a quincunx
nel carries the wide aspect
(checkerboard) pattern. All
HIGH RESOLUTION
ratio panels, higher resolu7-‘
1«
STANDARD
CAMERA TUBE
DETAIL COLOR
HM,/
this information is transtion information and digital
NTSC
7.5 FRAMES/SEC
SPATIAL
mitted in a MAC format to
PROGRESSIVE SCAN
FILTER
stereo sound. NAP proposes
the receiver. The receiver
A
A
that the MAC signal could
uses a frame store to reconbe distributed by satellite
Y
struct the picture. A block
and converted to the twodiagram of the encoder for
channel signal for local servR-Y
R-V
CAMERA G
TEMPORAL
NTSC
this system is shown in Fig- COLOR
MATRIX
ice either by terrestrial broad525 LINES
FILTER
), ENCODER
ure 20. In this diagram the
60 HZ
casting or cable distribution.
B-Y
B-Y
INTERLACED
high resolution luminance
The description given here
signal is derived from asepsis based on the two-channel
rate camera tube. This is not
NTSC system demonstrated
a requirement. The transFIGURE 21
in April 1987. Although the
mitted signal could be detransmitted signals can be
NTSC NTSC NTSC NTSC NTSC NTSC
PIXEL PIXEL PIXEL PIXEL PIXEL PIXEL
rived from an HDTV studio
FIELD ONE SCAN LINE
derived from an 1125/60 stusignal.
dio output, the easiest way
NTSC NTSC NTSC
A wider aspect ratio is
to examine this proposal is
PIXEL PIXEL PIXEL
FIELD TWO SCAN LINE
accommodated in the NTSC
to look at an original 525channel by reducing horizonline progressive scan 16:9
NTSC NTSC NTSC
ABOUT 440 LUMINANCE
tal blanking by 10 percent
PIXEL pue. PIXEL
SAMPLES TRANSMITTED
aspect ratio signal as shown
EACH LINE
and decreasing the number
in Figure 23.
of active lines by 10 percent.
A
EC
A
SIX FIELDS REQUIRED
EC
The NTSC signal for the
TO TRANSMIT EVERY
Del Rey Group proposal.
first channel is obtained by
C
A
EC
A
E
SAMPLE
The Del Rey Group has pro
selecting a 4:3 aspect ratio
BF
DB
F
D
posed a525/60/2:1 high defiportion of every other line of
Del Rey Group
nition transmission system
DBFDBF
the source signal. The second
sampleling
using a single NTSC chanA
EC
A
channel carries four signals
EC
pattern
nel. The sampling pattern is
during
each "line scan." The
C
A
EC
A
E
illustrated in Figure 21. The
first signal is the left panel
1
transmitted signal can be
SAMPLE TRANSMISSION
for the wide aspect ratio and
y
A FIELD en
1320
828
derived from an 1125/60 stuthe second signal is the right
BFIELD (811+1)
dio output. The easiest way
C FIELD (6nee
panel for the wide aspect
D FIELD (13n+3)
to examine this proposal, NOTE: Del Rey group uses 424 of the 525 lines for
ratio. These two signals are
picture information. Each line contains about 440
E FIELD (6n-i4)
though, is to assume an origi- NTSC picture elements (pixels).
FFIELD (13n+5)
processed as anormal NTSC
nal luminance signal with
signal. The two panels are
twice 525 lines and three times the
width. The minimum spacing of vertinot necessarily of equal width since
horizontal resolution. Each NTSC lumiprovisions are included for a pan and
cal samples is about 1/828 of the picture
nance picture element (pixel) is reheight.
scan feature. The third signal is a
placed by three new pixels as shown.
The Del Rey Group also proposes
"line difference" signal necessary for
The pixels designated A-F are transmita progressive scan display in the rethat 69 fewer active video lines be
ted in place of the normal NTSC pixels,
transmitted each frame, resulting in a ceiver—the average value of two adjaand, after six fields, all six pixels are
wider aspect ratio picture. The Del Rey
cent lines transmitted in the first
transmitted. A frame store is used in
Group claims that most NTSC receivchannel is subtracted from the lumi-
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to implement fiber optics "deeper" into the
cable systems.
The TransHub is the Latest development
of a company that has been providing
unique solutions to the cable television
industry for more than 20 years. And it
is the first step in our mission .o provide
complete fiber-to-home cable systems.
Don't delay—the future belongs to those
with fiber optics. See the future at the SCTE
Show in Booth #320 or give us a call today at
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ADVANCED TELEVISION

Scientific-Atlanta has proposed
that the B-MAC system could
be used to carry an HDTV
signal via satellite.
nance portion of the lines discarded for
generating the NTSC signal and compressed by a factor of 8/3. The fourth
signal contains "bursts" of a Dolby
digital encoded 16 bit stereo sound
signal.
An NTSC receiver would receive
only the first channel and display a
normal NTSC picture. HDTV receivers
would receive both channels, combine
the signals in an appropriate manner,
and display wide aspect ratio progressive scan pictures using 525 lines.
Although the horizontal resolution and
color resolution demonstrated by NAP
are normal NTSC resolution, they are
working on techniques to increase
both. The vertical luminance resoluFIGURE 22

temporal resolution.
Scientific-Atlanta proposal. Scientific-Atlanta has proposed that the
B-MAC system could be used to carry
an HDTV signal via satellite. The
input signal could be either 1,050 lines
interlaced scan or 525 lines progressive
scan. This technique is used to increase
the vertical resolution of the signal.
The B-MAC system, described earlier
in this paper, already handles wide
aspect ratio pictures.
Figure 25 diagrams the encoding
procedure using 525 lines progressive
scan as the input. The signal is filtered
in a diagonal manner decreasing the
diagonal resolution. The resulting signal is sampled in a quincunx pattern

This entire procedure is accomplished
with asmall number of line stores.
NBC proposal. NBC and the David
Sarnoff Research Center have proposed
a system which can be transmitted in
a single NTSC channel by combining
several of the concepts described in the
improved NTSC portion of this paper:
higher line number in the camera and
the display, pre-combing, the Fukinuki
procedure and the QUME procedure.
The origination signal is ahigh line
number, wide aspect ratio signal from
which an NTSC signal is derived. The
wide aspect ratio is maintained in the
NTSC signal by compressing the side
panels to occupy about 1uS each. NBC
claims that receivers overscan and this

14:9 aspect ratio—

FIGURE 23
169

Del Rey group
VERTICAL BLANKING .42 LINES

<

35 LINES

1

Two NTSC channel

4:3
A

transmission system
—N.A. Philips

2
3
14:9
ASPECT
RATIO

4

4:3
ASPECT
RATIO

5

D

ONE FRAME
525 LINES
PROGRESSIVE SCAN

E

6

525

34 LINES

PROGRESSIVE
SCAN
INFORMATION

HORIZONTAL BLANKING
A total of 69 lines, taken from the top and bottom of the picture, could be used for digital
sound during high definition television transmissions.

DIGITAL
STEREO
SOUND

1

tion is higher than NTSC because of
the progressive scan. A frame store is
not required. The picture does not
suffer when motion is present.
The MAC system has not been
demonstrated but is described as afour
field sequence, 525-line progressive
scan signal with baseband bandwidth
of 9.5 MHz. In a given field, every
fourth line has full luminance bandwidth of 16.8 MHz—equivalent in spatial resolution to a 6.3 MHz NTSC
signal. Every second line is a "line
difference" signal, as described above,
band limited to about 28 percent full
luminance bandwidth. All other lines
are band limited to about 56 percent
full bandwidth. One of the two colordifference signals is sent every other
line on an alternate basis. The colordifference signal has either 14 percent
or 28 percent of the full luminance
bandwidth. Figure 24 shows the contents of each line and the spatial-

to eliminate every
3
other sample. The
E
samples
form
5
every second line
are moved into the
empty spot in the
line above. Every 525
second line then conCHANNEL 1
ONE FIELD
tains no samples
525 LINES
and it can be disINTERLACED
carded. The resulting signal is a 525 interlaced scan
signal which can be transmitted through
aregular B-MAC channel.
The normal B-MAC receiver would
display the signal in the normal fashion. A high definition B-MAC receiver
would regenerate the 525 line progressive scan picture by reversing the
procedure described above. The samples which were moved into the line
above would be moved back into place
and missing samples would be calculated based on surrounding samples.
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C-(B,D)/2

E-(D+F)/2

\CHANNEL 2
ONE FIELD
525 LINES
INTERLACED

portion of the picture would not appear
in current receivers as aresult. With a
receiver designed to recover this signal,
though, the side panels would be
stretched to their proper size. This
technique results in low bandwidth
side panels.
The higher frequency information
for the side panels, including the
encoded color for the side panels, is
placed on a subcarrier which uses the
portion of the spectrum inefficiently
used by the color information (Fuk-
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ADVANCED TELEVISION

As a general rule, systems
requiring the greatest
bandwidth will probably have
the best performance.
inuki). This new subcarrier, about 3.1
MHz, is modulated in quadrature by a
signal containing higher frequency luminance information for the 4:3 aspect
ratio portion of the picture. The main
RESOLUTION

FIGURE 24
Y
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE

n
(n+1)
(n+2)
(n+3)
(n+4)
(n+5)
(n+6)
(n+7)

58%
28%
100%
28%
56%
28%
100%
28%

U
14%

28%

VERTICAL (TVIJPH)
4110
30HZ

Vertical information, needed to reconstruct the higher line number generated by the source, is carried by
another signal. That signal is bandlimited to 750 kHz and then used to
modulate the picture
carrier in quadrature with the main
signal
(QUME).
28%
NBC claims that little crosstalk will be
seen on current re14%
ceivers for this signal since it is coherent with the information in the main
signal.
A diagram of
151-IZ

80HZ

240

NTSC SIGNAL
(INCLUDES COMPRESSED
SIDE PANELS)

120

o
o

140
(4.75 MHz)

280
(9.5 MHz)

490
(16.8 MHz)

systems using the least bandwidth will
probably have the poorest performance.
Trade-offs can be made to enhance any
one aspect of system performance but,
almost certainly, another aspect will
be degraded. The two-channel systems
require the greatest bandwidth. However, they have been designed to maintain a high level of compatibility and
may have been subjected to compromises which do not use the bandwidth
in the most efficient manner.
lbchniques used to increase the
resolution are: increase the total bandwidth, decrease the temporal resolution, decrease the diagonal resolution,
or combinations of the above.
All of the proposed systems increase
+—

SIDE PANEL HIGHER
FREQUENCY INFORMATION

FILTER 2

LUMINANCE HIGHER
FREQUENCY INFORMATION

FILTER 3

VERTICAL DETAIL

FILTER 4

HORIZONTAL RESOLUTION (TVL/PH)
To conserve spectrum the N.A. Philips MAC System transmits only a portion of the
contents of some lines by first using a low pass filter. The table shows the resolution of
each luminance and color-difference line. This pattern repeats every 8 lines. The
luminance pattern moves up one line every frame. The color-difference signal pattern
moves up two lines every frame. The signal is 525 line progressive scan. The resulting
luminance temporal-spatial resolution is also shown.

Spatial and temporal resolution
HD-MAC System—N.A. Philips

The original signal is a
525 line progressive
scan signal

X

FIGURE 25
B-MAC has 750 samples

X

per line
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0M1

OUTPUT
SIGNAL
0M2

Filters 1, 2, 3 are infra-trame filters. Filter 4 is a 750 kHz low pass filter. OM1 is a
quadrature modulator with the subcarrier frequency about 3.1 MHz and all sidebands
"hidden" in the Fukinuki holes. 0M2 is a quadrature modulator where the carrier is the
normal picture carrier.

Signal encoder block diagram—NBC

this system is shown
in Figure 26. Figure
X
27 is a diagram of
X1 X1 X1 X1 X1 X1 X1
the spectrum of the
The signal is sarrpled in
Numbers indicate
X2 X2 X2 X2 X2 X2 X2
transmitted signal.
aquincunx fashion
original line location
X3 X3 X3 X3 X3 X3 X3
Similarities and
discarding every other
X4 X4 X4 X4 X4 X4 X4
sample
differences of proX5 X5 X5 X5 X5 X5 X5
posals. It is diffiX1 — X1 — X1 — X1
cult
to make direct
Samples in all even lines
—Missing sample
— X2 — X2 — X2 —
comparisons beare moved into the
X3 — X3 — X3 — X3
empty space in the line
tween the proposals.
— X4 — X4 — X4 —
above
Demonstrating the
X5 — X5 — X5 — X5
systems side by side
X1 X2 X1 X2 X1 X2 X1
The signal is filtered to
using test signals
Resulting signal is 525 lines
remove the higher
and program mateX3 X4 X3 X4 X3 X4 X3
interlace scan
frequency diagonal
rial would provide
components
—Scientific Atlanta
the best comparison.
X5 X6 X5 X6 X5 X6 X5
However, this canEncoding procedu eto enhance vertical resolution with B-MAC
not be done today
since only one of the systems has been
signal and these additional signals
thoroughly developed. The other sysmust be filtered (similar to pretems are in various stages of developcombing with a field delay) prior to
ment.
combining them, otherwise artifacts
As ageneral rule, systems requiring
would be introduced. The additional
the greatest bandwidth will probably
signals are band-limited to about 1.2
have the best performance. Likewise,
MHz each.
X

FIGURE 26

SUM

—I FILTER 1

the vertical and horizontal resolution
when compared with NTSC. However,
all of them are expected to suffer in one
way or another when motion is present.
Systems by Bell, CBS, and S-A have
full temporal resolution. However, Bell
converts to higher line number which
can introduce artifacts, CBS treats side
panels in the second channel which can
introduce artifacts, and S-A uses SubNyquist sampling which can also introduce artifacts. The other systems require more than one frame to update
the picture. Glenn is a 7.5 frame per
second (fps) update, Del Rey is 10 fps,
MUSE is 15 fps, and NAP is 15 fps.
NBC uses intraframe averaging which
introduces some loss of temporal resoilution.
Four different techniques are used
to increase the vertical resolution. CBS
transmits two times the number of
lines. NAP and NBC transmit about
twice as many lines but remove most
of the horizontal information from half
the lines. MUSE, Glenn, Del Rey and

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
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professional broadcast and
Programmable memory for
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industrial video equipment.
plus audio subcarrier freWhether you're operating
quencies, polarization and
IF bandwidth
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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 available 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.
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ADVANCED TELEVISION

All of the proposed systems
include a wide aspect ratio
picture.

NEW
4,
PICTURE
as an input signal. Figure
COLOR
S-A transmit about twice as
FIGURE 27
CARRIER
SUBCARRIER
SUBCAR RIER
28 contains a table showing
many lines but remove half
many of these comparisons.
SOUND
the horizontal information
CARRIER
from every line. Bell converts
4
Summary
to a higher line number at
the receiver to increase the
The proposals range from
perceived vertical resolution.
improvements to the NTSC
'Pwo different techniques
system to HDTV transmisare used to increase the horision systems requiring a
zontal resolution. Bell and
I
greater bandwidth than is
CBS increase the bandwidth.
I
i
I MHz
available in a single NTSC
'
MUSE, Glenn, Del Rey, NAP,
+1.25
3.1
3.58
4.2
-1.25
'Pc
channel. While it seems quite
S-A and NBC transmit inforSIDE PANEL HIGHER RESOLUTION
PROGRESSIVE SCAN
likely that the 1125/60 HDTV
mation from extra horizontal
INFORMATION AND EXTRA
INFORMATION
HORIZONTAL DETAIL
studio system will become
samples using an interleaved
Spectrum of the NBC signal
the 60 Hz studio standard,
technique. Only CBS has full
standard for delivdiagonal resolution.
FIGURE 28
Comparison of the various transmission systems
ery to the public are
MUSE, Bell, CBS,
an open question.
BANDWIDTH
H-RES
V-RES
FULL
FULL
INTEG
SEP
FLD
IMPS
Glenn, NAP and SMHz
TVL/PH
TVL/PH
DIAG
TEMP
SIDES
COLOR
STOR
AUD
Extensive misuse
A increase the color
of the word "comresolution when com8.1
555
720
NO
NO
YES
YES
YES
MUSE
YES
patibility" led to a
pared with NTSC.
480
12
600
NO
YES
NO
NO
YES
BELL
YES
definition of arange
MUSE, CBS, NAP
16
500
660
YES
YES
NO
YES
NO
CBS
YES
of compatibility levin its MAC system,
800
BCC
NO
NO
YES
NO
YES
NO
els rather than a
and S-A transmit GLENN
6
635
580
NO
NO
YES
NO
YES
YES
definition of the
separate luminance DEL REY
word. Systems with
and color informa12
490
483
NO
NO
NO
NO
OPT
YES
a high level of comtion. Bell, Glenn, Del NAP NTSC
9.5
490
433
NO
NO
YES
YES
OPT
YES
MAC
patibility may reRey, NAP in its
10.7
420
480
NO
YES
YES
YES
NO
YES
sult in lower levels
NTSC system, and SA
6
410
480
NO
NO
NO
NO
YES
NO
of performance while
NBC use the NTSC NBC
systems with a low
system to transmit KEY: Bandwidth is the base-band bandwidth of the signal in MHz.
H-RES and V-RES are the horizontal and vertical resolution of the signal given in TV lines per picture height. Data is
level of compatibilcolor information.
taken, or derived, from published information.
ity may result in
All of the proposed
FULL DIAG means the signal has full diagonal resolution. Note the TSC does not have full diagonal resolution because
higher
levels of persystems include a
of the presence of the color subcarrier.
formance.
wide aspect ratio picFULL TEMP means the signal is fully updated every frame.
A number of
ture. MUSE, Glenn,
INTEG SIDES means the wide apsect ratio portion of the signal is transmitted in an integral manner with the center
of the picture.
alternative
and
Del Rey, NAP in its
SEP COLOR means the color information is transmitted separate from the luminance information.
innovative systems
MAC system, and SFLD STOR means the system requires afield store (or more) in the receiver. OPT means optional.
have been proposed
A treat the wide asIMPS AUD means the system offers improved audio compared with the current NTSC system.
for HDTV transpect ratio as an intemission. These sysgral part of the systems have been developed to
tem rather than send the side
FIGURE 29
different levels ranging from
panels in aseparate manner.
computer simulations to deOnly CBS and S-A do not
veloped hardware. Each is
require afield store (or more)
1
based on different assumpfor full performance. The NAP
tions regarding the most apsystem could have a lower
Area=4
Area=1
Area=2
propriate set of compromises.
performance option which
Improved Enhanced TV
Average NTSC
Improved NTSC
The HDTV delivery system
would not require a field
TV Set
that is most developed is
store. MUSE, Glenn and Del
being used by Japanese
Rey have the greatest memmanufacturers to design conory requirements.
sumer equipment. •
The Bell, Glenn, Del Rey,
Area=1 0
NAP in its NTSC system,
Improved HDTV
For a list of references, call
and NBC signals can be disor write the CED editorial
played on a current NTSC
office:: 600 Grant St., Suite
receiver without an adapter
600, Denver, CO 80203, (303)
Relative sizes of images displayed with same
box. All of the systems could
resolution on viewer's retina — Glenn
860-0111.
use the 1125/60 studio signal

r

74 Communications Engineering and Design June 1988

Track Down Tough To
Find CA TV, MATV And
RF Distribution Troubles

• All Channel Digital Tuner
(5 -890 MHz)
• 5Microvolt Sensitivity With
Autoranged Attenuetor
• Exclusive Frequency Offset
Readout
• Automatic S/N And Hum On InUse Channel
• Integrated Wideband Monitor
• AC/DC Volts Measurements
Through RF Input

100% American Made and
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Guarantee
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Rural cable system
design and construction
Part II of athree-part
series.

In the first article in this series
(Rural Cable System Headends,
May 1988, p.78), we told how
our firm conducted technical
and operational inspections of
about 120 small, rural cable
systems during 1987. Since
HMA's background was primarily in larger urban and
suburban systems, we were
especially interested in visiting rural systems and learning more about the challenges they must overcome.
In this article we will examine some of the ways we
found rural systems to be
designed and constructed.
As we found in the
headends, rural system
plant design and construction focus largely on lowcost approaches. But even
limited capital budgets
can often be used more
effectively, with the aid
of afew new or different ideas.

Typical system equipment
lf you are bored with modern, highcost, state-of-the-art plant electronics
with features like standby power packs,
automatic status monitoring and the
like, have we got the systems for you!
Rural cable America is the home of the
upgraded 12-channel system. Probably
90 percent of all the rural systems we
visited originally provided only 12
channels (or even fewer), before abandoning their split-band or single-ended
output equipment in favor of "replacement modules." In general, whatever
coaxial cable could be retained in these
systems has been, even where this
yields much-less-than-optimum system
performance. Also, many upgraded rural systems were severely limited in
their expansion capability by inadequate cable, fittings and passive components, despite the installation of
upgraded amplifier modules.
There have been many articles written in CED and elsewhere describing
methods for pre-upgrade plant inspection, system sweeping and map review,
so we won't belabor these here, except
to note that many of the upgraded rural

systems we visited had not gone into
those items, so that many future rural
system upgrades clearly would benefit
from more thorough planning. This is
especially the case in systems where
maps are either outdated or even
nonexistent (nonexistent maps proved
to be the rule in a significant number
of the systems we visited).
Rural systems are typically designlimited by trunk amplifier cascades
because the rural operator continually
extends his plant to serve newly constructed "pockets" of homes. This
often results in cascades of 40, 50, or
even more trunk stations. And while
the system carrier-to-noise buildup in
such cascades may be tolerable to
subscribers in poor-reception areas,
acceptable system peak-to-valley ratios
are very difficult to maintain. Still
worse, we found that rural systems
typically lack sweep equipment, so that
system balancing and equalization are
either seldom attempted or are put off
until subscriber complaints approach
the critical "fired chief tech" point.
There is really no good reason for this,
for rural system clusters could join
together to purchase a "regional" set
of sweep equipment and could readily
develop the knowhow to use it
effectively. Better and cheaper
sweep gear is always desired, but
to put off sweeping a 53-deep
cascade until "the price is right,"
(as one operator told me he was
doing) is unsound business.
And besides, if the system is
intended to be sold, the sweep
gear cost can always be recovered.
Another issue raised by a
deep cascade is that of
headend noise. As we noted
in last month's
article, rural
headends using
broadband modulators (i.e., those
without output
bandpass filters) will themselves generate
so much noise
that headend
outputs
can
look like a cascade of 30-plus
«mum»

By Alan Hahn, President,
Hickory Mountain Associates
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We Built The Block
Some Typical Systems We've Built —
Williamsport, Pa
300 Miles
Utica, NY
600 Miles
Bennettsville, SC
80 Miles
Jenkintown, PA
200 Miles
New Kensington, PA
300 Miles
Port Huron, MI
500 Miles
Sandwich, MA
200 Miles
Lauderdale Lakes, FL
20 Miles
Pembroke, MA
90 Miles
Fredericksburg, VA
120 Miles
Culpepper, VA
80 Miles
Halifax, MA
40 Miles
Loudoun County, VA ...100 Miles
Kutztown, Pa
50 Miles
Hallwood, Exmore, VA 75 Miles
Chatham, NY
100 Miles
Glens Falls, NY
250 Miles
Manassas, VA
75 Miles
Hanover, PA
100 Miles
Lawrence, KS
220 Miles
Buena Vista, VA
25 Miles
Danville, NH
25 Miles
Lancaster, PA
100 Miles
Ponce, PR
300 Miles
Londonderry, NH
200 Miles
Marion, OH
100 Miles
Waverly, OH
20 Miles
Atkinson, NH
40 Miles
Kingston, NH
50 Miles
Rockland, MA
50 Miles
Abington, MA
60 Miles
Bourne, MA
150 Miles
Hershey, PA
100 Miles
Blossburg, PA
20 Miles
Chitenango, NY
40 Miles
St. Albans, VT
50 Miles

Ottawa, OH
50 Miles
Upper Merion, PA
90 Miles
Brockway, PA
10 Miles
Greensburg, PA
200 Miles
Duxbury, MA
125 Miles
Westfield, PA
12 Miles
Norristown, PA
150 Miles
Pelham, NH
80 Miles
Plympton, MA
25 Miles
Sandwich, MA
200 Miles
Windham, NH
85 Miles
St. Clair Twp., MI
50 Miles
Bloomsburg, PA
20 Miles
Wilkes-Barre, PA
10 Miles
Weatherly, PA
25 Miles
Abington, PA
300 Miles
Algonac/Clay Twp., MI ..50 Miles
Southern, NJ
2,800 Miles
Bolling A.F.B., MD
5Miles
University of Toledo, OH 5Miles
Brandywine, PA
100 Miles
Chalfont, PA
12 Miles
Chesterfield Twp., MI. 100 Miles
China Twp., MI
10 Miles
Collegeville Trappe, PA 20 Miles
Doylestown, PA
50 Miles
Egg Harbor, NJ
22 Miles
East Hampton, NJ
25 Miles
Littlestown, PA
100 Miles
Newton, NH
25 Miles
MuncylHughesville, PA 25 Miles
Nassawadox, VA
12 Miles
Lower Gwynedd Twp., PA
25 Miles
New Holland, PA
10 Miles
Shamokin, PA
50 Miles

Plymouth, MA
25 Miles
Knoxville, PA
5Miles
Nanticoke, PA
15 Miles
Onancock, VA
15 Miles
Mays Landing, NJ
50 Miles
Keene Valley, NY
20 Miles
White Marsh, PA
20 Miles
Lower Providence Twp., PA
75 Miles
Eastown, PA
50 Miles
New Britain Twp., PA
30 Miles
Hamilton, NY
50 Miles
Tredyffrin, Twp., PA....150 Miles
Memphis, MI
6Miles
Northampton Twp., PA
150 Miles
Whitpain Twp., PA
50 Miles
Springfield, PA
30 Miles
Skippack Twp., PA
45 Miles
New Baltimore, MI
25 Miles
East China Twp., MI
25 Miles
Newtown Sq., PA
50 Miles
Harrison Twp., MI
100 Miles
Ira Twp., MI
20 Miles
Worchester, Twp., PA
50 Miles
Marine City, MI
30 Miles
New Haven, MI
10 Males
Sharon, PA
12 Miles
E. Whiteland, PA
25 Miles
Romeo, Washington,
Bruce, MI
100 Miles
Poland NY
25 Miles
Selfridge A.F.B., MI
10 Miles
Trenton, Remson, NY
25 Miles
Henderson, NC
100 Miles
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RURAL SYSTEMS

In rural areas, pole spans can
grow to distances unheard of
in areas like the urban
Northeast.

especially prone to failure in electrical
storms? Could a really congested part
of the aerial plant be bypassed at
reasonable cost with a short underground "dip"? The system maintenance tech can make life alot easier if
he provides the upgrade designer with
answers to questions like these. He can
prevent future problems, instead of
solving them over and over. And he
should try to do so, since he will have
to live with the upgraded system.
Construction methods

In rural areas, pole spans can grow
to distances unheard of in areas like
the urban Northeast, and "traditional"
numbers (like 40 poles per mile) must
be disregarded. Rural America will
show the visitor 300-foot or even 350foot spans, and pole densities of only
18 or 20 per mile. When HMA's Yankee
inspectors viewed this, they felt that
the clear poles and long, open spans

would be pure heaven for the construction contractor. But this is only partly
so.
One of the most curious sights we
saw was a series of towns, all served
from a single headend, containing
sufficient numbers of utility poles to
serve all the homes aerially. But between each town the aerial cable
dropped out of sight into a farmer's
field, only to reappear as a pole riser
at the next town line. Iasked the local
system tech, who was anewcomer, how
this arrangement had come to be, but
he had no idea. I found out that a
previous system owner, confronted with
what he considered to be unfair utility
pole rentals in unincorporated areas,
had elected to "do it in the dirt"
between the town borders. But the local
farmers in these underground areas
were expanding their planted acreage,
and cable system damage caused by the
sharp plow blades was making the
utility poles look awfully good, even if

abit more expensive than expected. It's
a rare opportunity for the system
designer to be able to go from underground cable to aerial cable along the
same run, so it was easy to make our
recommendation in this case!
As in urban or suburban systems,
system configurations in rural areas
seldom begin with aselection of underground or aerial plant areas. These are
typically predetermined in any event.
A more significant decision concerns
the choice of construction methods, and
we found alot of areas for concern here.
For example, in many rural communities we inspected, we found that conventional, lashed-cable construction had
been ignored in favor of self-support
(aka "figure-8," integral messenger,
"over & under") cable. While such
cable may be adequate for short spans
in ice-free areas, it is going to present
some real problems in rural, long-span
territory where ice storms are frequent.
Since ice storms are fairly common as

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

mounted, telescopic or "elbow"

fast access to our R.T.G.* pool of

models, with working heights up to

complete, mounted Versalifts. No

55 feet, all ready to go to work —

waiting because of long delivery on

Now!

vehicles, manufacturing delays, or

call:

freight problems. Best of all, they're
Versalifts, with job-proven

MANuF AC TURING COMPAN

Ready To Go

Mounted on current
model chassis.
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reliability and industry-wide
acceptance. And, since we're
mounting them in quantity, the

For the name of your

Versalitt Distributor,
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RURAL SYSTEMS

The self-support cable systems
we saw were, in general, the
leakiest ol all.

far south as Dallas or Atlanta, for
example, the range of rural areas
where self-support cable would seem
advisable is pretty small.
And strand strength isn't the only
consideration, either. The self-support
cable systems we saw (and there were
quite a few) were, in general, the
leakiest of all. This is not surprising,
since the ice-loaded messenger has to
transmit part of that load somewhere,
and the cable connectors will take their
share. lb be safe, choose strong, lashed
construction; that is, make it properly
guyed, anchored, grouded and bonded,
and—always—well spliced. You'll be
glad you did, especially on those 350foot spans. (And at the time of system
sale, a better cable plant is a more
valuable cable plant.
In none (repeat, none) of the 120-plus
systems we visited did we see a
"Megger" ground-quality test set, or
anything similar. Not surprisingly,
many of these systems also had special

trouble spots which acted up regularly
in thunderstorms. Well, troops, the two
topics are related. The lightning discharges and the static electricity buildups have to dissipate somewhere, and
an inadequately grounded or bonded
amplifier station will often suffer because of it. A megohmmeter and a
pickup truck full of ground rods isn't a
recipe for the most fun in the world,
but it can make those sultry summer
nights alot easier for you the next time
around.
The last topic to discuss is construction approvals and permitting. This
seems like an easy one, but rural
systems cover wider areas than those
in the cities, and they often involve
more permitting jurisdictions, too. Unincorporated county areas and incorporated towns are the seas and islands
in rural areas, and must usually be
permitted separately. Never forget the
railroads—especially the "abandoned
rights-of-way" that are now coming

A TDR for CAIN

back to life in many areas—nor the
U.S. Army Corps of Engineers, if you're
crossing waterways. And collect those
FCC licenses and construction permits
that are scattered about. We encountered a lot of problems regarding
permits, and most of them ended up
complicating the system sale in one
way or another.
As an engineering professor once
told us, engineering is a "problemsolving discipline," so he advised us to
be grateful for our problems—without
them we'd have nothing at all to do!
Well, the rural system technician,
operator, designer and construction
crew certainly have their share of
problems, as these first two articles
indicate. But in nearly all cases, solutions can be found that are cost effective and that will make the burdens
lighter for everyone.
The final article in this series will
look at rural system technical operations. •

Influential.

The BIDDLE Model 431 TDR is customized for CATV testing! With 10 ranges from 10
feet to 5000 feet, its special 2nano-second pulse width can resolve faults down to V20
of afoot (0.6 inches). In addition, it can read return-loss measurements directly from the
screen plus the exclusive features of memory and digital readout common to all our TDR's.

• Thetypical CED reader
has been in the industry
10.4 years,

• 61%areVPs,directors,
managers of
engineering; regional
engineers or chief
engineers.

Write or Call for Complete Information
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Merging broadband test
and monitor systems
r

edividing line between broadband
status monitoring products and field
test equipment has become blurred
as each type of equipment has incorporated more and more features normally
offered only by the other. Spectrum
analyzers and field strength meters
offer remote control ports to access
their measurement capabilities over a
serial interface. Dedicated status monitors provide more measurement features then ever, including system frequency response testing normally reserved for field sweep sets or spectrum
analyzers.
A logical step in this progression is
to combine the features of field test
gear and status monitoring in a pack-

age that can withstand the extreme
environmental conditions required to
become an integral part of a CATV or
LAN distribution system. This product
will allow detailed frequency response
measurements to be made at multiple
points in the system without the expense of sending a truck to each
location. System maintenance will be
improved and down time reduced. The
Magnavox Line Monitor (MLM) is the
first product to combine these features
By Jeffrey Cox, Manager ofEngineering
Control Systems, and Aravanan
Gurusami, Project Engineer, Magnavox
CATV Systems Co.

The features of field test
gear and status
monitoring devices have
finally been combined.
with ruggedness in asingle package.
The Magnavox line monitor
The MLM is a stand-alone device
that can be installed anywhere in the
cable system: on the main trunk, in the
headend, at the end-of-line, on feeder
legs, or on tap outlets (see Figure 1).
The rugged, weather-proof construc-

tion allows it to survive in the same
environment as the distribution gear.
The MLM measures the level of each
carrier between 40 MHz and 550 MHz
with direction from a personal computer located in the headend or office.
Measurement hardware
The heart of the MLM is amicrocomputer that controls asynthesized tuner,
a calibration reference circuit, the
return data transmitter and the analoglevel-processing circuits (see Figure 2).
Non-volatile memory within the microcomputer contains factory programmed
calibration data, allowing each unit to
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be individually calibrated during the
production process. In addition, an
internal calibration circuit ensures that
measurements made by the system
remain accurate over awide operating
temperature range. SMD technology
makes it possible to provide many
functions in asmall, line-extender-type
housing. 'Amer technology makes it
possible to measure carriers anywhere
in the forward band of acable system,
while an external interface provides
the expansion necessary to perform
measurement and control functions
that do not exist within the MLM
enclosure.
The communications system, an extension of the existing Magnavox status

monitoring protocol, allows the MLM
to co-exist in asystem with mainstationbased monitors. Since the MLM is a
self-contained, stand-alone device, it
can also be installed in systems that
previously had no status monitoring
gear. A 16-bit device address can
control up to 65,000 units over asingle
data link. Power can be acquired from
the cable or from an external 110/220
VAC source, which allows the unit to
be mounted almost anywhere in the
cable plant.
Control software
The measurement hardware's capa-

Custom LAN Headends
Prepackaged. Pretested. To spec.
If you've ever tried to build an LAN Headend
using outdoor-type amplifiers, you can appreciate how
our custom LAN Headend can save you time, money,
and aggravation.
=
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It arrives fully assembled and tested. There's
no confusion of wires, no hard-to-get-at outdoor
amps permanently bolted to your wall space. Off the
wall and standing tall, our LAN Headend is complete,
compact, and easy to move and access.
Custom-engineered to your precise specifications, our LAN Headends include all amplifiers, input
and output test points, power distribution and redundancy—whatever your system calls for.
And we provide full documentation, including
system drawings, system testing, operating levels and
equipment schematics.
Features:
• Dual or single cable, mid- or high-split.
• Directional coupler input and output test points
easily accessible on front panel.
• Redundant or non-redundant amplifiers.
• Power distribution panel with low battery voltage
load disconnect on DC-powered units.
• DC or AC powering.
• DC-powered units have communications batteries
and charger in rack.
• Typical 6hours standby powering in DC-powered
units.
• Standard or power-doubling amplifiers.
• Shipped fully tested and ready to install.
• Complete documentation.
• Mounted in standard 19" equipment rack.
• Available with status monitoring. (Spring, '88.)
For additional information on specifications
and pricing, call our toll-free number or write
Augat/Broadband, RO. Box 1247, Jupiter, Florida
33468-1247.
Toll Free: 1-800-327-6690
In FL: (305)747-5000

*
BROADBAND

BROADBAND LAN

The history of the system is
maintained by storing samples
of the measurements
periodically.

bilities are available to the user through
the system software. This software uses
the graphics capabilities of the IBM
PS/2 series personal computers to provide auser-friendly interface that emulates the look and feel of equipment
already familiar to many CATV technicans: the spectrum analyzer, sweep
receiver, and field strength meter.
Measurements that once required sending atrained technican to the field can
now be made from the comfort of the

carrier levels provides sufficient detail.
In some cases, the studio carriers are
desired.
In the FM band, eveh more resolution is required in order to see each
carrier. When more detail is necessary,
a zoom function allows the user to
select a frequency of interest and
expand the display around that point.
The MLM provides resolution down to
125 kHz, with avertical scale 10 dB or
2dB per division.

pointed to the system sections in which
they occur. It is no longer necessary to
check every amplifier to find the one
with aproblem.
The basic operation of an existing
status-monitored system is still verified by the amplifier-based monitor
modules, while the broadband MLM
monitors provide additional details from
key locations within the trunk. Monitors can also be placed on feeder legs
and in hub sites, allowing complete

FIGURE 2
DATA
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DIGITAL
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ANALOG
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MICRO
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WITH
CALIBRATION
DATA

office. It then becomes easy to monitor
the performance of a CATV network
and to spot any degradation before it
becomes severe enough to affect subscriber satisfaction.
The system software performs realtime monitoring functions that are
similar to other status monitoring
products. The MLM, however, measures and reports the levels of all
carriers in the system instead of one
or two pilot frequencies. The MLM
control software stores initial response
characteristics in the computer and
then analyzes changes in the response,
comparing the changes to allowable
limits the user enters into the system.
If the limits are exceeded, visual and
audio alarms go off, alerting the operator to a potential problem before it
becomes areal problem.
The spectrum analyzer display provides as much detail as the operator
desires. Generally, a plot of the video

Application examples

In a typical application, the MLM
monitors a few selected carriers on a
continuous basis. The entire system
can be polled quickly, typically under
one minute for as many as 1,000
monitoring stations. The history of the
system is maintained by storing samples of the measurements periodically.
An alarm sounds when limits set by the
user are exceeded.
At preset intervals, the system captures a complete frequency response
measurement for each MLM. This is
compared to base data that was stored
when the system was initialized. For
example, if the frequency response
changes beyond limits the operator set,
then the software stores the response
and activates an alarm. The frequency
response at various trunk depths are
measured by strategically placed MLMs.
Thus, changes in response are pin-
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system coverage.
The external interface allows the
MLM to monitor and control standby
power supplies. The connection can be
made through a parallel port, which
provides up to four inputs and four
outputs; it can also be made through a
serial interface, which communicates
to the standby power supply through a
dedicated data link and reports back
as much data as the power supply can
provide.
In either case, the MLM reports
when the power supply enters the
standby mode, and it also exercises the
self-test capability of the power supply.
Recent advances in hardware and
software provide detailed, broadband,
frequency response testing from astatus
monitor device permanently mounted
in the cable plant. By integrating this
test capability into a CATV system,
operators can perform more detailed
maintenance measurements. •

The Inside Story on Reliability
Fully isolated battery
compartment

100% Shielded
enclosure

Weather-sealed
outside case

Solid-state
display

Reliability built into aCALAN, Inc. Model
1776 Sweep Receiver is very apparent from
the outside: the totally weather-sealed case;
the ruggedized overall construction; the
moisture-sealed key covers on the front panel.
But what really makes this unique
equipment reliable is on the inside.
It's high-reliability components throughout
the design, allowing incredible stability over
temperature and humidity extremes.
It's complete RF shielding, allowing
extended dynamic range for precise tests like
Composite Triple Beat.
It's asolid-state Electro-Luminescent
display, replacing the outdated CRTs.
It's new Surface-Mount RF Technology,
making critical RF boards more reliable and
more accurate than ever possible before. And
abattery compartment that is totally isolated
from the electronics, for absolute protection
of the unit.

CABLE AND LOCAL AREA NETWORKS

It's microprocessor control, making testing
easier, faster, and more accurate.
But all of these careful design criteria would
be useless without the 75 years of CALAN
engineering experience that went into the
unit, making it the most reliable test
equipment available today.
But if you ask aCALAN user, he'll most
likely tell you that he hasn't seen the inside
of his unit...just the outside, improving his
system performance with no interference,
and allowing more with hi limited
maintenance budget.
Maybe that's the real inside story.

CALAN Surface-Mount RF Technology

CALAN, Inc.,

R.R. 1,

Box 86T, Dingrnans Ferry, PA 18328 • (717) 828-2356

See us at the Cable Tech Expo, Booths 202-204.
Reader Service Number 58

A high level and Sweepless
Sweep comparison
n last month's article, we discussed
the different methods of performing
a system frequency response test. A
new method, called Sweepless Sweep®
analysis, was introduced. A direct corn-

I

FIGURE 1

Normalized high level response at
headend test point.
parison between the high level sweep
(Wavetek 1855B/1865B) and the SweeBy Steve Windle, Senior Applications
Engineer, Wavetek

pless Sweep (Wavetek 1882) was arranged with Comcast Indianapolis, who
agreed to help perform the test on its
Speedway system.
Dave Wenzlick, who normally takes
care of sweeping this portion of the
system, pointed out that a sweep was
due in the Speedway part of the plant

1 SIjr r
C.F

Headend Sweepless Sweep® response
display.
because it had been recently damaged
by asevere ice storm. The damage was

repaired quickly, but the system was
short handed and when modules were
replaced they were only "roughed in."
This seemed like the ideal situation for
the comparative sweep test.

1st amplifier high level response display.
Speedway is one of four hubsites for
Comcast Indianapolis. Signals are microwaved from the Castleton headend
and reprocessed. The high level sweep
is inserted at 17 dB above video carrier
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PC Access
to Our MiniMainframe

ou can benefit from receiving timely
deliveries of the in-demand network
products you need. With our "Justin-Time" Materiel Management your
scheduled deliveries are guaranteed! So
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SWEEP

Notice that there are some
variations in the sweepless
response that aren't present in
the high level response.

level. The response was measured and
stored at the headend test point, which
matches the level and response expected at each amplifier test point.
The 1882 Sweepless Sweep Analyzer
was then connected to the headend test
point. The channel plan was stored,
and areference sweep was taken. When
we looked at the response, we noticed
that there was an abnormal amplitude
fluctuation at 191.7 MHz. When we
zoomed in on this, and cleared out of
the sweepless mode into the spectrum
analysis mode, we discovered that
channel 9video modulation was riding
over the peak of the audio carrier. This
is something we couldn't have seen
with the conventional high level sweep.
We edited the channel plan so the 1882
would tune to the video carrier on this
channel instead of the audio carrier.
Notice that the high level response
at the headend test point (Figure 1) is
about 0.6 dB higher peak-to-valley
than the sweepless response (Figure 2).
This is attributable to the variation in
high level response due to uncancelled
video modulation.
At the first amplifier test point the
response was still quite flat and, as
seen in Figures 3 and 4, the displays
correspond well.
Notice that there are some variations in the sweepless response that
aren't present in the high level response. This could be attributable to
the difference in display dynamic range.
The high level display has eight vertical divisions at 2dB per division, where
the sweepless display has six vertical
divisions at 2dB per division. This will
cause any variations in response to
appear more radically on the sweepless
display, but the peak-to-valley measurement results are within 0.14 dB.
At the sixth amplifier some signature is beginning to develop. The
peak-to-valley measurement still compares well between the two sweep
methods (Figures 5and 6).
At the 11th amplifier the variations
in the response display (signature) are
much more prominent on the sweepless
display than on the high level display
due to the difference in display dynamic range (Figures 7 and 8). The
peak-to-valley measurement is very
close (within 0.05 dB).
The 19th amplifier shows a pro-

nounced signature buildup (Figures 9
and 10). The high level response display shows alittle more of the high end
response, since the 1855B is set to
sweep out to 320 MHz, and the highest
reference frequency in the sweepless
response is 301.25 MHz. The peak-tovalley measurement results are within
0.32 dB.
The last amplifer in this cascade was
number 23. The response by this time
has degraded severely (Figures 11 and
12). This last section of plant is newly
built and had not been swept before
this date, but it did survive the ice
storm.
A suck out comparison
Since we didn't find asuck-out in our
system tests, Icreated a tunable one
in the lab. The suck-out was made
using a return loss bridge (Wavetek
FB40-75), a tunable bandpass filter
(Wavetek PP-75) and a 75-ohm terminator (comes with the bridge). These
instruments were configured as in
Figure 13.
An RF bridge is designed to permit
measurement of reflected RF from
some device. In this case, the device is
the bandpass filter with one port 75-

ohm terminated. Any RF reflected from
the device will be seen on the sweep
receiver or analyzer. The 75-ohm terminator will absorb the RF passed by
the filter. The RF outside the filter's
bandpass will be reflected and appear
at the output port of the bridge (minus
the bridge insertion loss).
Figure 14 shows the notch (6.4 MHz
bandwidth) created using this method.
The center of the notch was placed
at 130.2 MHz, right between two
sweepless reference points—the worst
possible case. Figure 15 shows how the
response would be seen if sweeping a
system to 300 MHz.
Even though the suck-out is at a
frequency between two reference points,
the 2dB per division sensitivity of the
sweepless makes the suck-out easily
apparent.
As the pictorial evidence shows,
there isn't much difference between the
displayed measurement results of the
high level and the Sweepless Sweep
methods. The addition of the spectrum
analysis test functions, non-interference, no transmitter requirement and
display storage and print-out capability makes the Sweepless Sweep System
Analyzer a viable sweep response test
alternative. •

FIGURE 13

Sweep or system
signals

In
FB40-75
Out

Bandpass
filter
Sweep
receiver
or

1882
75 ohm
terminator
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Since we didn't find a suck-out
in our system tests, Icreated a
tunable one in the lab.
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Keeping current with
systém design
r

ratio exceeded the 55 dB level. The
pictures were free of background noise.
Now, here comes cable, delivering a
picture without ghosting (we hope),
smearing and color distortion, but with
a 43 dB C/N ratio (still 7 dB higher
than the FCC manFIGURE 1
dated level for
CATV systems).
The first thing the
new urban CATV
subscriber prob49
ably asked the installer
was,
"What is that
C/N (Sys) =48.5 dB
snow doing on channel 5 (or channel
7)? They were absolutely free of
noise before."
47 «
Random noise is
the most perceivable picture impairC/N (Sys) =46.4 dB
ment for the untrained eye.
In a metropolitan area, the sys45 -0
tem design should
aim for a46 dB to
47 dB C/N ratio at
the
subscriber
...%..,.< C/N (Sys) =44 dB
drop. Furthermore,
designers cannot
overlook the fact
43
that the cable signal does not stop
at the drop; there
are two additional
active devices in
the signal path—
namely the con41
verter and the TV
receiver.
6
10
13
Consider the following situation.
Noise figure of converter (dB)
The system exhibited, after a cas
their local VHF and UHF stations on
cade of 22 trunk amplifiers plus one
cable, comparing the "old" (off-air)
bridger and one line extender, a C/N
and the "new" (cable) picture quality.
ratio of 46.4 dB. What will be the well
Despite the fact that the pictures
balanced system's combined C/N ratio
arriving from the rooftop TV antenna
at the output of the converter with a
may have been full of ghosts and
noise figure of 13 dB?
suffering from smearing or misregisThe problem is solved in two steps.
tered colors, the input levels were still
First, assuming theoretical noise-free
so high that the TV set's carrier/noise
input signals, calculate the C/N at the
output of the converter, while increasBy Steven Biro, President,
ing the input signals from 0 dBmV to
Biro Engineering
+10 dBmV. Second, using the stanC/N at the converter (dB)

tere are several major urban CATV
construction projects in progress on
he East Coast (New York, Philadelphia, Washington, D.C.). An enormous number of new subscribers will
be first exposed to cable TV, receiving

dard power addition formula of
C/N

(com b)=

-10 log (10 -C/N1 + -10 -C/N2
10
...

10

-C/N n

10

calculate the combined (distribution
system plus converter) C/N ratios.
A converter with a13 dB noise figure
will yield the following C/N ratios:
At 0dBmV input, the C/N ratio = 46
dB; at +3 dBmV input, the C/N ratio
= 49 dB; at +6dBmV input, the C/N
ratio = 52 dB; and at +10 dBmV
input, the C/N ratio = 56 dB.
Applying the power addition formula:
At 0 dBmV input the combined C/N
ratio will be 43.19 dB; at +3 dBmV
input the combined C/N ratio will be
44.49 dB; at +6 dBmV input the
combined C/N ratio will be 45.34 dB;
and at +10 dBmV input the combined
C/N ratio will be 45.94 dB.
The 45.94 dB C/N ratio, at a +10
dBmV level seems impressive. However, the majority of the homes could
have two or three outlets, plus aVCR.
Consequently, the +6dBmV converter
input looks more realistic than the
+10 dBmV, and the 45.34 dB C/N ratio
closer to actual conditions.
Selecting another converter with an
improved, 10 dB noise figure:
At 0dBmV input the theoretical C/N
ratio is 49 dB; at +3dBmV input the
theoretical C/N ratio is 52 dB; and at
+6 dBmV input the theoretical C/N
ratio is 55 dB.
Applying again the power addition
formula:
At 0 dBmV input the new combined
C/N ratio will be 44.49 dB; at +3
dBmV input the new combined C/N
ratio will be 45.35 dB; and at +6dBmV
input the new combined C/N ratio will
be 45.84 dB.
At +6 dBmV input level the 45.84
dB C/N ratio looks like an attainable
and respectable improvement, and close
to our objective of 46 dB.
However, the signal has not passed
through the 10 dB noise figure TV
receiver yet, fed by a +10 dBmV input.
(The converter has 4dB gain).
According to the power addition
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A 3dB lower noise figure
converter provides less -than 1
dB improvement in C/N ratio at
the detector of the TV.

equation:
C/N

10 log (10 -46 .
4/w + 10
+ 10 -59/w) = 45.63 dB.

(total) =

-55 /io

The reduction is an insignificant 0.2
dB.
Figures 1and 2 are graphical presentations showing how the C/N ratios
are affected by the converter and the
TV receiver. Figure 1shows conditions
at the converter, while Figure 2 shows
conditions at the detector of the TV
receiver, or the the real C/N ratios
observed by the CATV subscriber.
It is interesting to note that a3 dB
lower noise figure converter provides
less than 1 dB improvement in C/N
ratio at the detector of the TV receiver.
Worst case scenarios
Manual gain trunk amplifier suffers 10 dB loss in gain. Our "model"
distribution system should operate with
a cascade of 20 trunk amplifiers, each

Lemco
the

tools
of the

trade
Call for your free
catalogue.

(800) 233-8713
Reader Service Number 62

characterized by a59.5 C/N ratio, plus
one 68 dB C/N ratio bridger and one
69 dB C/N ratio line extender. The
distribution system is fed from a60 dB
C/N ratio headend.
The combined C/N will be:

FIGURE 2

49 C/N (Sys) =48.5 dB

10 log (10 -60/lo + 20x10 -593/
10 + 10
-68 /io + 10 -69/
1o) = 46.25 dB.
Consider a situation where amplifier
number 4, amanual gain unit, suffers
a10 dB loss in gain. Consequently, the
input at station number 5, which is an
AGC module, drops 10 dB. Amplifier
number 5 can compensate only for 5
dB of loss, thus the input at amplifier
number 6, a manual gain station, the
input will still be 5dB below normal,
and the same conditions apply to
station number 7.
Using the C/N power addition formula:

C/N (Sys) =46.4 dB

45 C/N (Sys) =44 dB

10 log (10 -60/io + 17x10 -59 .
5/io + 10
+ 2x10 -54 .
5/io + 10 -68/lo + 10
-69/
10) = 44.12 dB.

41

-49 .
5/io

The 2.13 dB deterioration in C/N ratio
is much less than expected, considering
an almost catastrophic failure at a
trunk station.
Let's turn now our attention of the
subscriber, located at acascade of eight
trunk amplifiers plus one bridger plus
one line extender from the headend.
How is that customer going to be
affected?
Under normal conditions the combined C/N ratio is:
10 log (10 'who + 8x10 -59 .
5/io + 10
-68/lo + 10 -69 /io) = 49.88 dB.
Due to the malfunction (10 dB drop) at
station number 5, the reduced combined C/N ratio is calculated as:
10 log (10 -mho + 5x10 -59 .
5/
10 -I10
2x10 -54 .
5/
10 + 10 -68 /
10 + 10
-69/m) = 45.98 dB.
The 3.9 dB reduction in C/N ratio is
considerably higher than the 2.13 dB
found at the end of the system. The
customer may or may not notice the
increase in background noise.
Line extender suffers severe loss
in gain. Consider the situation in
another "model" cable plant, where
the gain of the line extender drops by
10 dB.
The combined headend, plus trunk,
plus bridger and line extender C/N
-49 .
5/
10
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6

10

13

Noise figure of converter (dB)

ratio is 46.4 dB.
The converter, with a 13 dB noise
figure and a +6 dBmV input signal,
should yield a 52 dB C/N ratio. The
TV receiver, fed by a +10 dBmV input
signal operates at a 59 dB C/N ratio.
The TV receiver, fed by a +10 dBmV
input signal operates at a 59 dB C/N
ratio.
According to the power addition rule:
C/N ,
comb) = 10 log (10 -46.4/lo + 10 -52/lo
+ 10 -59/
1o) = 45.16 dB.
Because the 10 dB loss in line extender
gain, the converter's C/N is reduced to
42 dB, as well as the TV receiver's C/N
ratio, from 59 dB to 49 dB.
Applying the power addition formula:
C/N
•
The

= 10 log (10 -46 .
4/io + 10
+ 10 -49/10) = 40.06 dB.

(comb)

-42 /io

5.1 dB drop will be noticed.
Single, UHF channel difficulty at
the headend. The wind shifted the
channel 24 antenna-array on the tower,
reducing the signal level at the input
of the processor from +14 dBmV to -2
dBmV. This, in turn, lowered the
processor's C/N ratio to 44 dB.
While the headend plus the cascade
of 20 trunk amplifiers remained at a

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 STA 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 SI
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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JERROLD
...where innovation is atradition
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Signal
Lealcage
Will Soon
Affect More
Than Your
Delivery of
Product.
Long defined FCC specifications for every
operating system to demonstrate
substantial ground and flyover compliance
with the Cumulative Leakage Index (CLI)
become effective July 1, 1990.
That may seem far away but compliance
means showing a year's worth of quarterly
detection and correction!
If you're not sure where to start, CSS has an
answer. Our engineering staff will survey
your system, detect leaks, correct them, and
update your personnel in the proper
preventative maintenance so your system
can meet compliance.
Call us today.

CATV
Subscriber
Services, Inc.
808 Summit Avenue
Greensboro, NC
27405
919-273-5553 (in NC)
800-334 0860
Reader Service Number 61
94 Communications Engineering and Design June 1988

C/N ratio of 45.98 dB, the combined
C/N ratio was reduced on the troubled
channel 24 to:
C/N ,Ch

24r

=

10 log (10 -44 /to + 20x10
= 41.87 dB.

-59 /
1o)

This represents a loss of 4.11 dB from
the 45.98 dB C/N ratio, calculated for
the rest of the channels.
How will that subscriber be affected
on channel 24, who is only five trunk
amps plus one bridger and one line
extender away from the headend?
Before the channel 24 difficulty
developed the combined C/N ratio was:
C/N (comb” = 10 log (10 -60 /10 + 5x10
-59 /
1
0+ 10 -68 /to + 10 -69 /
1o) = 51.2 dB.
After the antenna shifted:
C/N ,ch 241
-59 /
1
0 + 10

=

10 log (10 -44 /
10 + 5x10
+ 10 -69 /
1o) = 43.33
dB.

-68 /io

The difference is 7.87 dB, which is a
substantial increase in background
noise and should be observed by the
average subscriber.
Input signal level and noise figure variations. Under practical system operating conditions not all trunk
amplifiers will be fed by the same
signal level, nor would every amplifier
exhibit the same noise figure.
The amplitude of the input signal
can easily drop by 1 dB at the trunk
amplifier, because:
a. A poorly calibrated signal level
meter was used.
b. The amplifier was replaced under
emergency conditions.
c. The equalizer and/or input attenuator was replaced, without confirming their proper values.
Then, conventional system trunk
C/N ratio calculations, which assumed
identical input levels, are not valid
anymore. The mathematically correct
C/N ratio calculation should use the
noise power addition formula.
Of course, the same rule applies to a
situation with a number of misbalanced trunk amplifiers driven by 1dB
higher input signal levels.
Statistically, these input level "errors" should compensate for each other.
Most of the time, the conventional
system trunk C/N ratio calculation
provides predictable testing results. •

TAL LEAKA
ROTECTION
ir

INTRODUCIN
SNIFFERM

From signal leakage detection to easy CLI certification, the
SNIFFER Ill now adds the power of microvolt display to the
industry standard SNIFFER Leakage Detection System. The
new microvolt display joins a host of other SNIFFER Ill features
that will put you in total control of your signal leakage
program. Get the details today. ..
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An Employee Owned Corporation

1350 Port krapublic Rona, PO Box 1106, Harrisonburg, VA 22801

Toll Free (800) 336-9681, In VA (703) 434-5965

Reader Service Number 63

product profile

Need to 'sniff' out leaks or 'trace
their source? The gear's all here
Thinking about setting up agroundbased leakage detection/control program for your cable system? You better
be, the July 1, 1990 deadline for
compliance with the Cumulative Leakage Index rules set up by the Federal
Communications Commission is approaching quickly. In fact, operators
who already have programs up and
running say it takes about ayear or so
to get a system in shape. So with just
two years to go, if you haven't started
or at least planned out a program, it
may be too late already.
Don't expect your techs to be able to
grab adipole antenna and begin making highly accurate measurements the
first time out. It takes practice and
diligence to do a good job, says Mike
Berry of Wavetek. And not all available gear measures leaks in microvolts,
so conversions are tough.
There are anumber of different ways
to find RF leakage. The most common
and enduring method is to use a
transmitter in the headend to inject a
carrier on the system. Special receivers, tuned to the transmitted frequency, are used in the field and if the
carrier is detected, the egress is located.
Another, newer method, is to use a
receiver that detects existing video
carriers on asystem. If avideo carrier
is detected, signal leakage is likely to
be present. This type is system is less
expensive (no headend transmitter is
necessary, cannot create interference
on video channels and there is no need
to locate "room" to place a separate
carrier. A drawback is attached, however; just because the receiver detects
a video carrier isn't proof that a leak
exists, it could be picking up an
over-air signal.
Tunable signal level meters can also
be used not only to detect leaks, but to
quantify them as well. By hooking
them up to adipole antenna, leaks can
be located; and by tuning through the
spectrum of channels offered, leakage
can be detected on all frequencies.
Texscan Instruments
Texscan offers afull line of detection

equipment. The FDM system consists
of aheadend transmitter (FDM-5) and
both a portable receiver (FDM-3) and
mobile receiver (FDM-4) designed for
vehicle mounting.
The FDM-5 synthesized transmitter

using the vehicle's 12V battery.
The FDM system is priced at about
$1,500, said Brenda Bangle-Gentry,
marketing manager of CATV products
at Texscan Instruments.
The Searcher line of gear monitors
avideo carrier already existing on the
system. It's available for channels 14
through 18 and 12.5 kHz offsets are
available. The unit is simple to use, so
virtually every employee can help
control any leakage problem. Searchers
are priced at $255 each for belt-clip
models, $334 for vehicle use (price
includes amagnetic antenna).
According to ibxscan's application
note, the Searcher is primarily designed to detect leakage at the drop,
where most leaks are found. When a
leak is detected, the Searcher activates
a visual (red LED) and audible (tone)
warning. Increasing signal strength
causes the tone to increase in pitch. A
"gain lo" button allows the unit to
operate properly in the presence of
strong signals that exceed -50 dBm at
the antenna input port by reducing the
sensitivity by about 30 dB.
Wavetek

Texscan's full line of equipment

Another Indianapolis-based company
offers two leakage test signal generators. The ST-1 "Cuckoo" provides a
tunable signal that can be received
with an ordinary FM radio. The ST-1C
generates a crystal-controlled signal
that is received with the CR-1B receiver. Both generators have warble
tone modulation and five-step, 5dB per
step amplitude variation to help locate

allows for easy reprogramming for
offsets or different frequencies in 25
kHz increments. A phase lock loop is
include to assure the unit is operating
at the proper frequency. If the phase
lock loop breaks, the unit shuts down
the RF output level
and the front panel
LED flashes.
The receivers opiwurr.
•
erate from 104
MHz to 120 MHz
and include as standard frequencies
Wavetek's ST-IC transmitter
leaks.
107.997 MHz and 108.625 MHz. Aural
A specially designed scanning reand visual alarms notify the operator
ceiver, the CR-6, is also available. The
of detected leaks and both feature
receiver is tuned to receive video carrione-half i.tAT sensitivity.
ers already present on the system. The
More specifically, the FDM-3 portAGC of the receiver is tied to alocator
able receiver clips on the belt and
tone which varies in pitch with the
weighs just 13 oz. Low and high volume
strength of the signal. The CR-6 can
controls and an alarm test function are
be set to scan six different frequencies
also included. The FDM-4 is a dedior be fixed on one single frequency.
cated vehicle receiver that operates
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To help determine the strength
of leaks, the RD-1 tunable
dipole antenna is offered by
Wavetek.

A "sync buzz" mode allows the
operator to listen to detected audio to
determine if the received signal is
actually a cable leak or an over-air
transmission. The CR-6 can be used
with the antenna removed to pinpoint
exact leak locations.
Th help determine the strength of
leaks, the RD-1 tunable dipole antenna
is offered by Wavetek. A built-in amp
brings low-level leakage signals up to
alevel readable via aSLM, such as the
Wavetek SAM Ior SAM III.
Despite the range of available gear,
measuring leaks and calculating CLI
isn't easy, says Mike Berry. Correction
factors have to be added if the measurement wasn't taken at the proper distance, equipment has to be recalibrated, strength measurements have
to be converted to
etc. Consequently, the company is planning to
roll out new equipment that has been
described as much more "friendly" to
technicians in the near future.

accurate detection of egress. This way,
the possibility of receiver mistuning is
eliminated.
(A further description of the hardware and prices were unavailable by
press time.)

Texscan

Augat/LRC Electronics
Augat's TR-1 Tracer leakage detection receiver uses a dual-meter scale
to indicate relative field strength and
maximum allowable distance. The OdB

GREAT TEST EQUIPMENT
DOESN'T HAVE TO
BE EXPENSIVE

PLANNING FOR YOUR FUTURE?, WE ARE!
NEW 600 MHz FREQUENCY RANGE
PRECISE MEASUREMENT ACCURACY
AUTOMATICALLY STRIPS OFF
VIDEO MODULATION
MEASURES VIDEO CARRIER FREQUENCIES AND
AUDIO SPACING AT THE TOUCH OF A BUTTON

ComSonics
The Sniffer System from ComSonics
is probably the most popular unit used
in the industry. The system works with
a transmitter that places a special
precoded carrier on the cable system

THE NEW TFC 600
TUNED FREQUENCY COUNTER
Texscan is planning for your future. Even if you only have a 12 channel
system right now, an upgrade or rebuild is probably somewhere in your
future. Imagine precisely measuring your entire system for frequency
accuracy of the video carriers and the audio spacing in a matter of
minutes. It's possible!, with the Texscan TFC-600 Tuned Frequency
Counter, an instrument extremely easy to operate with precision
accuracy of +/— 1kHz for video measurements and +/— 10 Hz for
audio spacing.
LRC Electronics' Tracer Unit

FOR MORE INFORMATION OR A DEMONSTRATION OF THE TFC-600 OR THE
ECONOMY TFC-450, CONTACT:

and receivers are used in the field to
detect the transmitted carrier.
By using fixed tuning, receiver bandwidth can be made very narrow, the
company said, which reduces power
line masking problems and assures

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

Toll free outside Indiana:

1(800) 344-2412
Telex: 244-334 (RCA)
FAX: (317) 547-2496
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The Super 600 Ve'9eted, SLM makes every
CATV Technician Super Efficient.

check-out these features.

•

•

a Illuminated Microameter and LCD Readout
il Key Pad Selector for Frequency/Channel

point on the field strength scale indicates the maximum allowable leakage
when measured at adistance of 10 feet
from the CATV cable.
The 'fracer operates with any one of
the standard TV video carriers and
emits an audible tone when leakage is
found.
During normal use, a magnetic dipole antenna is attached to a vehicle
and to the Tracer and the vehicle is
driven through the system. After leakage is detected, the actual leak is found
by removing the antenna from the
vehicle and walking near the plant.
To determine if leakage exceeds the
regulations, the antenna is held a
constant distance from the cable and
rotated for maximum meter deflection.
If the distance indicated on the
maximum distance scale is less than
the actual distance from the antenna
to the cable, you've failed. If you use
the field strength scale and the meter
passes beyond the 0 dB point, you've
exceeded the maximum allowable leak.

a Ruggedized case —High Impact 1" Foam
(all around)
a Automatic Shut-off protects Ni -Cads
a Level Accuracy: ±0.5 dB
a Frequency Accuracy: ±20 KHz
a Frequency Range: 4.5-600 MHz (standard)

The Super 600 Ve9ital beats
the eeeeDI out of the competition

... why settle for less ?
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Sadelco also relies on SLMs to not
only detect leaks but measure their
severity. A full line of units are available: from the $600 7450-B to the
$1,485 Super 600.
Use of aSLM and acalibrated dipole
with three-meter mast allows the user
to tune through the spectrum to detect

e
e

vo....«

(e..

)

Sadelco's Super 600 digital

pu../...-0.4
POW•01

1201•569-3323

leaks throughout a system's bandwidth, not just asingle frequency, said
Gerald Goldman, vice president of
marketing at Sadelco.
New-generation 7450-B and FS4-VS
units have been beefed up to handle
Continued on page 108
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in the news

Seen the new identification markings on that reel of recently delivered
coax? As of July 1, the revisions to the
National Electrical Code that affect
CATV go into effect. As mentioned in
CED two years ago, (More stringent
plenum/riser cable rules on the way,
May 1986, p.14) the new rules require
coaxial cable manufacturers to use
flame- and fume-resistant jacketing.
The cables are subjected to Underwriters Laboratories tests and then labeled
accordingly.
Article 820-4 of the Code details the
markings of cables for use in any given
area, said Chris Huffman, senior applications engineer at Comm/Scope. Although the Code is subject to local
interpretation, Huffman said most fire
inspectors, especially those in large
urban areas, are expected to be looking
for the new markings. So if you're
planning a rebuild, upgrade or even
just repairing old drops, make sure the
new cable is marked appropriately.
CATV. This classification covers
cables exceeding .375 inches in diameter used to wire residential or commercial buildings other than vertical runs
in shafts, ducts, plenums and other air
handling spaces.
CATVD. This marking identifies
cables used for outdoor service entry
drops from apole or from a support to
abuilding.
CATVP. The "P" marking is for the
high temperature cables used in air
handling spaces.
CATVR. This is anew grouping for
cables used in riser shafts (vertical
passageways like elevator shafts) of
buildings. CATVP cables can be substituted for CATVR products, according
to Comm/Scope.
CATVX. For cables under .375 inches
in diameter that are used to wire
residential areas other than vertical
runs, use this group.
Excluded from the rules are
"jumpers"—cables shorter than 10
feet long. And so far, there has been
no test set up for CATVD cables, so
manufacturers are not required to
mark it, said Huffman. However, operators may ask for marked cable for
inventory purposes, he added.
Apparently, the new rules were triggered by a fire at a Bell operating
company switchboard in New Jersey.

Like any new rule, it may pose hassles
to begin with, but the change will go
largely unnoticed. Just make sure the
cable you install for now on has the
proper identification for the application you're using. Better safe than
sorry.
In other news, Multiplex Technology has developed a new frequency
agile modulator for its Channelplus
line of products. The A3V/HB contains
three independent analog tunable modulators and allows for three separate
installer-selected RF outputs to cable
channels between 37 and 64. This
allows video sources such as VCRs,
video disk players, satellite receivers,
computers, CCTV cameras and cable
decoder boxes to be assigned to selected
channels.
The unit was designed for use in
homes, hotels/motels, hospitals and
security systems where all TVs tuned
to the proper channel will see the same
program. It is priced at $475 with
volume discounts available. Call (714)
680-5848 for details.

dyne converter board for input and/or
output channel changes. Call (201)
679-4000 for information.
A series of new filters has been
announced by Microwave Filter Co.
The new 6367 series of tunable notch
filters for 30 MHz to 900 MHz cover
an approximate 2:1 frequency range
with an adjustable 3 dB bandwidth.
The notch filters suppress interference
and can be used in CATV, LAN and
other applications. A variety of tuning
ranges are available and prices range
from $139 to $169.
Better specs for alower price. That's
what the redesigned CCTV Coupler for
hyperband channels offers. The coupler
incorporates a 3217SHY channel deletion filter to block the hyperband
channel to be used for closed circuit. A
new channel is inserted through a
selective bandpass filter and abuilt-in
directional coupler mixes the new channel with on-line channels. Price is
$1,495.
The 6207 Channel Deletion Network
is used at the headend to pass channels
2, 4 through 8 and 11 through 13 and
deletes channels 3, 9, 10 and 92 MHz
to 168 MHz. This allows systems to
remove existing channels for reinsertion of different programming. Price is
$2,695.
Multiple dwelling units that want
to combine CATV and their own proBlonder-Tongue's channel processor
gramming can use the Model 6211 low
Blonder-Tongue Labs unveiled its
pass filter to distribute the programs.
new ESHP high output aural/visual
The unit passes channels 2through W
channel processor. It features a 60
and removes channels AA to 550 MHz.
dBmV output level and is used to put
A new bandpass filter, Model 6209,
off-air VHF and UHF broadcast chanprotects Ku-band digital information
nels on CATV and SMATV systems.
from interference by other satellite
Features include an adjustable aural
signals at the input to the receiver.
carrier trap to allow BTSC transmis- Passband is 43 MHz to 97 MHz and loss
is 2dB max. Price is $225.
Model 6024 notches out intermodulation carriers. A 15 dB minimum
notch is located at 760.75 MHz and
774.25 MHz. Passband is 764 MHz to
770 MHz. Price is $950. For information, call (315) 437-3953.
Two new four-channel mixing networks are now available from Pico
Macom. Both the MX-4U and MX-4V
Microwave Filter's Ku-band filter
combine single channel antennas for
sion; an IF loop-through for spurioususe with broadband amps. They also
free output and insertion of scrambling
separate signals coming from abroadequipment; an optional automatic
band antenna and balance signals on
standby; and afield replaceable heteroContinued on page 107
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classifieds

HELP WANTED
PROJECT SUPERVISOR

WE PLACE ENGINEERS

Needs to know all phases of construction (aerial, underground and system sweeping) to
oversee contractors in large rebuilds.

FOR THE CATV INDUSTRY

SERVICE TECH & INSTALLERS

(ALL LEVELS -ALL LOCATIONS)

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

kE y SYSTEMS,

Successful applicants will be working in aprogressive cable system in the midst of arebuild.
Location is in NE, along the coast. All applicants must possess a valid driver's license, be
self-motivated and have awillingness to learn. If interested send salary history and resume
to:
Employer
Paid Fees

CED060188
Equal Opportunity Employer

REPRINTS
AVAILABLE
Call Judy Medley at
(303) 860-0111

SELL SOMETHING EVERY AMERICAN NEEDS
WITH SYNTROM LEGAL ASSURANCE!

TeleScripps Cable Co., an operating group
of Scripps-Howard, is seeking an individual
to join our management team.
The Project Manager will be responsible
for the financial and operational coordination of several rebuild projects within the
company. The candidate will participate in
the Engineering, design, implementation,
and tracking of the various projects.

We offer a competitive salary and benefit
package. Qualified candidates should submit a resume with salary history and
requirements in confidence to:

NOW YOU CAN BE IN BUSINESS FOR YOURSELF
FOR UNDER $100.00 INVESTMENT!

"The plans have spread so widely and rapidly that
about 50 million of us will be subscribing to the plans
by the end of this decade."
BUSINESS WEEK

CALL SYNTROM NOW!!
(213) 759-9401

OR WRITE:
SYNTROM LEGAL SERVICES
P.O. BOX 62722
LOS ANGELES, CA 90062
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FOR SALE
Tektronix Spectrum Analyzer Model 7L12
includes 7613 mainframe, 7K11 preamp.
.1 to 2500 MHz. $5,000.
Call Russ at United Artist Cable Systems.
(201) 930-1900

AERIAL BUCKET TRUCKS
Large selection

geared for CATV ,..IET
STANDARD TRUCK &
\
EQUIPMENT CO.
1155 Hill St. S.E.
Atlanta, GA 30315
qria l ‘,
Phone: 1-800-241-9357 suc
MUCKS

kfr

TeleScripps Cable Company
412 Executive Towers Drive
Suite 240
Knoxville, TN 37923

Bucket Trucks—Used

Equal Opportunity Employer

DISTRIBUTORS NEEDED!
"Legal-service plans, aproduct that barely existed 10
years ago, suddenly are being seen as agreat
marketing opportunity."
NEW YORK TIMES

(717) 283-1041

EQUIP. FOR SALE/RENT

PROJECT MANAGER

This position requires 5-7 years of managerial experience and a college degree or
the equivalent. Excellent interpersonal and
analytical skills are a must; along with an
advanced knowledge of PC Based reporting structures.

SYNTROM LEGAL SERVICES

479 Northampton Street
Kingston, PA 18704

BakerScott
aco.

1259 Route 46

Telsta, Versa-Lift, Digger Derricks-10 in
Stock. 30 other Utility Construction Trucks.
"We Buy and Sad"
Opdyke, Inc.
.
(Philadelphia Area)
3123 Bethlehem Pike
(215) 721-4444
Hatfield, Pa. 19440

EXECUTIVE SEARCH

Pareppany, NJ 07054

201 263-3355

Specialists ha the COMMUNICATIONS
INDUSTRY
CABLE TWEIROADCAST

TELECOMMUNICATIONS

DIVISION

DIVISION

POSITIONS AVAILABLE AT AU- LEVELS OF
MANAGEMENT, COAST TO COAST
CI o, keee el CONFIDENCE

FEE PAID

"WE DON'T TALK CABLE. WE KNOW CABLE"
PRINCIPALS DAVID ALLEN &JUDY BOUER

Hughes AML Microwave MTX-132 transmitter, 4 bay with 24 channels, will be
removed from service in March.
Call Ron Crown
(808) 245-7720

CLASSIFIEDS

WANTED:

To respond to a Blind Box Ad:

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

Box No., c/o CED Magazine
600 Grant St., Suite 600, Denver, CO 80203

(818) 709-3724

BUSINESS DIRECTORY
CONTRAC

CABLE
CONSTRUCTORS
INC. IRON MOUNTAIN, MICHIGAN

CONTRACT INSTALLERS, INC.

CABLE TV
INSTALLERS

UHF Radio Equipped Trucks •Uniformed Installers
HOUSE INSTALLATIONS
Aerial -Underground -Pre-wire
APARTMENT INSTALLATIONS
Post wire -Pre-wire Commercial Building
Tap Audits
Install or Remove Traps and/or Converters

• PLANNING
• STRAND MAPPING

• TESTING
• TURNKEY HEADEND

• SYSTEM DESIGN
• MAKE-READY
• OVERHEAD/UNDERGROUND

• MATERIAL SUPPORT
• FCC PROOF OF PERFORMANCE
• MICROWAVEIITFS SYSTEM
PLANNING

Drop change over for System Rebuilds

LENNY FISCHER

PO. Box 1564

(414)582-7087

Appleton, Wisconsin 54913-1564

It you are seeking a single source with the experience and resources to build a top
caliber cable system accurately and on schedule Contact Cable Constructors, Inc..
105 Kent St.. P.O. Box 190, Iron Mountain. MI. 49801, telephone (906) 774-6621.

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

Always looking for experienced mappers.
If you're good, drop us aline.
17 Peddler's Row
Newark, DE 19702
(302) 368-2436

518 North Main Street
Tekonsha, MI 49092
(517) 767-4185

Serving the industry
since 1974
7•Ell<%1-L ( 'N(TEICK1,7DEe) :. •—
Iv/

THE INSTALL
PEOPLE
ENGLISH
F.NTERPRIZES
P.O. Box 6494
Orlando. Flonda 32853
305-898-7134

SERVING You I
N A LL PHASES OF C ABLE TV

AMERICAN ENGINEER SERVICES
DAVID L.WALIZER -O WNER
(404) 663-9078

"_ Aerial Installs
r: Underground
Installs
1: Drop Transfer
11 Commercial
Development
EI Design
E Tap Audits
E Underground and
Aerial Construction

SIGNAL LEVEL METER REPAIR
Prompt, Professional Service
at Reasonable Prices

JGL

ELECTRONICS, INC.

COUNTY LINE CHURCH ROAD
RT. 1 Box 408A

4425 BLACKSTONE DRIVE

WARM SPRINGS, GA 31830

INDIANAPOLIS. INDIANA 46237
317/783-6130
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CLASSIFIEDS

BUSINESS DIRECTORY
CED PRODUCT SHOWCASE
• 1/9 page ad
• Black & white glossy photo of your
product
• 10 lines of typed copy
• Headline of 32 characters maximum
• Ad size 21
/"x3"
4

lx $350
6x $300
12x $250

Cable Vision magazine
600 Grant St., Suite 600
Denver, CO 80203.

do

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

SUMMIT

GOING ADDRESSABLE?

"Your Full Service Contractor"

Consider Us
Look What We Are Doing For A Major MS0

CABLE CONTRACTORS, INC.

•
•
•
•
•

HOW TO RESPOND TO A
BLIND BOX AD:
CV (Blind Box Number)

3x $325
9x $275

Installations
Commercial Development
Tap Audits
Design
Drop Transfer

•
•
•
11
•

Construction
Rebuilds
Upgrades
Maintenance
System Sweep

1162 W. Pioneer Parkway
Arlington, Texas 76013

40,000 EXCHANGED
CONVERTERS IN FIRST 2 MONTHS
PLUS
• Address Audit
• Rate Audit

• Additional Outlets Audit
• Converter Audit
• Outlet Audit

First Coast Cable Consultants Inc.
904-733-3112

(817) 277-6995

References„ upon request.

ADVERTISERS' INDEX
Alpha ihchnologies
Anixter Communications
Authorized Parts Co.
Berko Technology
Biddle Instruments
Broadband Engineering
Budco
CATV Subscriber Services
Cable Link
Cable Prep/Ben Hughes Comm.
Cable Services
Cable TV Supply
Cadco
Calan
Carolina Galvanizing
Carson Industries
Catel iblecommunications
Channell Commercial
Channel Master
Channelmatic
Comsonics
Eagle Comtronics
General Inst./Commscope
General Inst./Jerrold
ISS Engineering
Integral
Jerry Conn Associates
LRC/Vitek
Lectro Products Inc
Lemco lbol
Lindsay Specialty
Long Systems

Reader Service #

Page #

24
52 67
44
12
55
57
20
61
16
34
51
38
22
58
28
15
47
10
35
41
9 63
18
43
26, 60
39
21
11
45
8
62
31
19

37
79, 110
63
22
82
85
32
94
26
48
77
52-53
34
87
42
25
69
27-28
49
57
19, 95
30
61
39, 93
55
33
22
65
17
92
45
31
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Magnavox CATV
Merit Communications
Microdyne Corp
Microwave Filter
Midwest CATV
Midwest Communications
Oak Communications
Panasonic Industrial
Pico/Macom
Power Guard
Power Technologies
Quality RF Services
Quintar
RMS International
S&N Comm
Sachs Comm. Inc.
Sadelco
Scientific-Atlanta
Sencore
Sony
Standard Communications
Iblecommunications Prod
Texscan Corp
lbxscan Instruments
lbxscan/MSI
Time Manufacturing
Times Fiber
Trilogy Communications
Triple Crown Electronics
U.S. Electronics
Viewsonics
Wavetek

Reader Service #

Page #

3
59
37
32
1
6
48
7
40
5
36
29
13
14
17
54
65
4
50
49
42
30
56
64
33
53
66
2
25
23
46
27

5
88
51
46
2
13
71
15
56
11
50
43
23
24
26
81
98
6-7
75
73
59
44
83
97
47
80
109
3
38
35
67
41

Product Showcase
SCTE S11011/ SPLCIAL

KTH Series
Trap
Holders

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 Twerdy years proven use by
leading neiworks and independent stations. Call us for complete descriptive
literature.
WESTERN ELECTRONIC
PRODUCTS CO.
915-G Calle Amanecer
San Clemente, CA 92672
(714) 492-4677

100% Tested Hybrids
Direct from
TRW •Motorola •MA/COM
MOTOROLA
CA5100
CA5200
CA2600
CA4600
CA5600

•Retrofit without disconnecting
any equipment

Contact

•Eliminates radiation leakage by
preventing stress on coax jumpers
Channel'
Commercial

(800) 423-1863
(800) 345-3624 in CA

cis ELECTR PII(5
We Offer The Best Price'

CALL TODAY! (516)331-2552

Circle

We buy new overstock/surplus equipment:
• CAN Cable (full reels)
• Tops
• Pole Hardware
• Power Supplies
• Cable Connectors 8( Fittings
• and more
310 N. Michigan St., Plymouth, IN 46563
(219) 936-2545

SEE US AT THE SCIE SHOW. BOOTH #420

Reprints
Reprints are a convenient, cost
effective communication tool: designed to give your company high

Nationwide buyers of scrap CATV cable
Were expanding our services.
We buy good qualify used electronics:
Trunk Amplifiers
Line Extenders
Splitters
Power Supplies
Headend Equipment
and more

MA/COM SHOW PRICE
PHA4518-11
$22.75
PHA4518-12
22.75
24.50
25.00
27.50

•Keeps cylindrical-design traps out
, of mud

MIDWEST CABLE SERVICES

•
•
•
•
•
•

TRW
MHW5181
MHW5182
MHW1342
MHW4342
MHW5342

White Sands
Jumper Cables
CL.stom connectors and cables for all
aspects of CAN. Quick delivery on all
colors and lengths.
P.O. Box 4907
3780 So. 4th Ave., #2D
Yuma, AZ 85364

(602) 726-4908

visibility in the marketplace. They
are ideal for announcing new products and events to customers, suppliers and staff.
For more information contact the
Classified Department, International
Thomson Communications Inc., 600
Grant Street, Suite 600, Denver,
Colorado 80203 or call (303) 8600111.

....1111111MMIIIIMIZIbmk,

PRODUCT
SHOWCASE ADS

t
,.•KlE2- 1
1-.4Z
-

are perfect for:
CABLE DESIGNATOR "SIX PAIC
The Model 525 Cable Designator "Six Par 's
a Cable Identification System used for identifying unmarked or mismarked cables. A unique
feature of the Model 525 is the ability to
transmit through taps and splilters. This enables
the operator to identify a cable that is drew,'
in place with all passive components installea.
Each "Six Pak" contains five transmitters and
one receiver which allows testing of multiple
cables at one time. Each "Six Pak" sells for
S395.00 complete.
RISER-BOND INSTRUMENTS
505 16th Street, PO Box 188
Aurora, Nebraska 68818
(402) 694-5201
Circle 73

• Overstocked items
• Brochures, catalogs, pamphlets
• Sale items
• New items
• Any item you want to promote
We'll put the ad together for you
at no extra charge.
For more information, please cal
Judy Medley
(303) 860-0111

••••
STEREO MODULATION MONITOR/ANALYZER
Call Western CATV now for additional information on the TFT Model 852 Stereo Modulation
Monitor. TR is the expert in Helping you
maintain quality 1V stereo. The Model 852
Modulation Monitor with the Model 860 Analyzer can verify your system performance
easily and consistently. The Model 852 can
help ensure the quality stereo sound that your
customers expect. With TFT's Monitor you can:
•
•
•
•

Make in-system checks
Stereo encoder checks
Easy proof of performance tests
Satisfy your customers

WESTERN CATV
•ational 800-551-2288
CA 800-641-2288
Circle 74

Product Showcase
RESIDENTIAL DROP
PROTECTION PRODUCTS
Drop protection reduces costly
subscriber interruptions due
to weather. animals, erosion,
and tampering. A large variety
is in stock for immediate delivery, or we will customize for
your systems individual needs.

Pee

-alga/CC,
CABLE

TV

COMPATIBLE WIRELESS
REMOTE CONTROL
PRODUCTS

1770 MacLand Rd. (Hwy. 360) Dallas, GA 30132

(404) 443-2788
Compact power supply built tough to
withstand the rigors of cable TV is
designed to retrofit any existing system.
Delivers 14 amperes during normal
operation or while in standby. Unique
charger minimizes battery deterioration
for added reliability
Circle

• 100% Compatible with Jerrold/si converters

• Extended transmitting capabilities
• Standard "telephone" type keyboard Icryout
• Battery indicator LED on front panel
• One sear limited warranty
• h stock for immediate delivery
k Jeff ,,id ir

a trademark of the General Instrument Corporottor

Horizon Cable Supply
93-1-E Cabe Negocio San Clemente CA 92672
(714) 361-2011

75

Circle

76

CABLETEK CENTER

.4ibik.b.biaawee

PRODUCTS, INC.

Circle 77

THE STRIP STORE

AML Microwave
More and more cable systems are
choosing U.S. Electronics for their
cordless remote needs.

REPAIR 8( MODIFICATION
• Solid State Sources
• Upconverters

•ONE YEAR LIMITED WARRANTY
• 100% COMPATIBLE WITH JERROLD CONVERTERS
•EXTENDED DISTANCE/WIDE RADIUS TRANSMITIING
CAPABILITIES
•GOLD P..ATED CONTACTS, P.C.B. DESIGN
•MSO APPROVED
c4 Ink c....ne.rnene

• SD(-141 Transmitters
• Solid State 8( TWT Amplifiers available
• Klystron Power Supplies

BEST PERFORMANCE AT THE LOWEST PRICE!

• Please call for other services

gs ELEcarerc3

WESTEC COMMUNICATIONS, INC.
SCOTTSDALE, ARIZONA
602-948-4484

c

Available now from HI-REL or
your CATV/SMA1V/LAN distributor
Modet 115
Model 724
Model 247

Manual
Rechargeable/Portable
Shop/Commercial

• All size cutter heads available
• Replacement blade cartridges
• Jumpers 8( kits also available

HI-REL

gr
e CIALIZING IN CATV REPLACEMENT PARTS

79
Circle 78

Strippers for "F" Connector

315-454-8071

(516) 331-2552

SEE US AT THE SCTE SHOW, BOOTH 0420

Circle 80

CED PRODUCT SHOWCASE
• 1/9 page ad

lx

$350

• Black 8( 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.

IN THE NEWS

Dave Large and Abe
Sonnenschein received
Vanguard Awards during
Cable '88.

Continued from page 99
a broadband system. MX-4U allows
separation or combination of up to four
UHF non-adjacent channels; MX-4V
allows the same of up to two low-band
and two high-band non-adjacent VHF
channels. For details, call (800) 4216511.
The development of a new signal
level meter, the Super 600 Digital, was
announced by Sadelco. The new unit
features illumination for both the LCD
panel and microameter, a digital keypad for frequency/channel selection
and a weatherized cases with foam
padding.
liming range is 4.5 MHz to 600
MHz. Built-in NiCad total discharge
protection is included. For information,
call (201) 569-3323.

Hughes' outdoor receiver
A new compact outdoor receiver was
announced by Hughes Microwave.
The new 550 MHz receiver is compatible with all Hughes AML receivers
operating in the CARS band. When
used with a Hughes transmitter, the
receiver serves as a complete multichannel headend. Receiver output is
used directly to drive the conventional
cable plant from remote hubs, thereby
reducing amplifier cascades and the
need for supertrunk.
It's available with or without a
low-noise amplifier. For information,
call (213) 517-6233.
Head over to the Viewsonics booth
when you attend the SCTE Cable-Tee
Expo in San Francisco this month. A
series of new products will be introduced, including precision terminators
priced at $15; detectors ($15); return
loss bridges ($100); metered power
supply testers ($345); and amplifier
products.
If you don't get there and want more

information, call (516) 921-7080.
Multi-fiber plenum and riser cable
has been added to the product line
available from Pirelli Cable Corp.
The cables contain up to 24 strands
each. Routing and connecting is faciliteated by the cables' breakout design,
which utilizes individually jacketed
and protected 900 micron tight buffer
fibers in a single sheath. For info, call
(201) 687-0250.
Several new products were announced
by Siecor Corp. The company has
entered the connector market with its
new field-assembled unit. It is an ST
compatible termination. The connector
can be assembled faster than other
designs, said company officials.
The new OT-100 optical tester tests
optical power in fiber optic communications line, field and bench applications.
It is designed for use in LAN and data
communication applications. Features
include a digital readout; measurement range of 10 dBm to -60 dBm;
one-touch selection of relative or absolute level; autoranging and a relativemode buzzer alarm.
The new SeeSplice is a mechanical
splice featuring a unique fiber alignment method for both single- and
multimode fibers. The design provides
positive visual and tactile feedback to
assure fiber mating.
Finally, a new attenuation test set
is available. The CME 1000 consists of
asoftware driven mainframe with two
universal plug-in ports designed to
accept and configure any combination
of detector and light source modules.
For details on any or all the products,
call ((704) 327-5000.
Creative Management Systems'
new software Release 7.0 contains
enhancements designed to speed order
processing and improve productivity
of customer service and dispatch functions. For info, call (415) 362-1345.
Quick Alert Version 4.0 software
was released by C-COR Electronics.
The broadband status monitoring software employs pull-down menus, color
graphics and on-line help messages.
Other features include: a horizontal
bar graph display in various colors;
automatic loading of nominals; and
color selection of screens by the user.
For details, call (814) 238-2461.
Detecting and locating power line

sparks that cause interference just got
easier with the introduction of the
Vehicular Locating System by Radar
Engineers. The system can reportedly
identify most multiple sources of power
line sparking by the unique wave
shapes or signatures. The system consists of a rooftop antenna that can be
hand manipulated and the Model 227
amplifier. Call (503) 256-3417 for info.
A new software program to help
monitor the level of signal leakage is
available from Telecommunication
Products Corp. The software, known
as "CLIDE," uses accumulated data
to calculate Cumulative Leakage Index. It is menu-driven and several
report functions are included. For details, call (717) 267-3939.
Two new products were announced
by Zenith Electronics. A new automatic phone dialer speeds impulse
pay-per-view ordering and can be used
with just about any automatic number
identification system, including Zenith's Phonevision. The new unit allows the subscriber to order with the
remote control because authorization
prefixes are stored in the box's PROM.
A four-digit program code is all that is
necessary. The stand-alone box is connected to the phone, not the cable
converter.
The company's first non-addressable
converter made its debut, too. The
Model ST-300 RF device is designed for
the replacement market and for consumers without cable-ready TV sets. It
tunes 84 channels and features channel
scan, channel mapping, BTSC compatibility, last channel recall and aremote
control. For details, call (312) 3918181.
Improved VCR switches are now
available from Qintar Inc. Model 4006A
(amplified) and 4006B (passive) have
increased shielding and higher isolation specs. They also have new black
cases to complement consumer electronics. Prices are $36 for the amplified
unit, $26 for the passive device. For
details, call (714) 756-8501.
Dave Large and Abe Sonnenschein received Vanguard Awards during Cable '88, the NCTA's National
Convention and Exposition. Large, former senior vice president of engineering at Gill Industries and now with
Raynet Inc., won the award for science
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Sadelco also relies on SLMs to
not only detect leaks but
measure their severity.

and technology. He was recognized for
his leadership in signal quality and
consumer electronics compatibility.
Sonnenschein, AML manager for
Hughes Aircraft Microwave Products Division, was given the award for
Associates for his pioneering work in
the use of microwave to deliver CATV
signals. CED congratulates both men.
Bob Price was named senior vice
president of BradPTS. Ron Michelson was named vice president of finance and Harold Petrie will serve
as vice president of data processing for
the firm, formed as aresult of mergers
between PTS Corp., Brad Cable Electronics, RF Analysts and Katek. Jack
Craig, former president of PTS Corp.
now serves as president of BradPTS.
Robert Lemming has been named
executive vice president of Western
Ule-Communications' microwave subsidiary. He was formerly director of
corporate administration at WTCI.
Larry Stewart has been appointed
vice president of marketing and sales
at Radyne Corp. He was previously
senior product manager at LNR.
Tom Jorgenson has been named
manager of sales and marketing at
ComSonics Inc. He came to ComSonics from Sperry Marine. Also, Gary
Wilson was named Midwest sales executive and Cindy Tasker was named
sales executive for the Northeast.
Ben Forrester has been named vice
president of sales—Lightguide systems
for Anixter Communications. He's
been with Anixter since 1982. Also,
Bob Santini was named Southeast
regional manager while Pete Wagener
was named Midwest region manager.
Ken Wood was named director of
product development and Leonard Deltenzo was named director of sales at
LRC Electronics. Wood will be responsible for new product development
for CATV markets and DeRenzo will
deal directly with sales reps, distributors, system operators and MS0s.
Nexus Engineering has made a
number of appointments. Brent Smith
and David Reid were named to the
new U.S. CATV Sales Team; Bud
Haycock and John Haskins were
added to the Private Cable sales force;
and David Hagan, Fritz Christo and
Patricio Ibarra were named to the
international sales team.

Corrections and clarifications
In the 1988 edition of the CATV
Buyers' Guide, two listings appeared
with improper logos printed above
them. Following are the listings as
they should have appeared.

CableTek Center
PRODUCTS, INC.

Cable Tek Center
(216) 365-2487
WATS (National)
(800) 562 -9378
850 Taylor St.
Elyria, OH 44035
PERSONNEL: Tim Reilly, Director of Sales
DESCRIPTION: Manufacturer of security
and protection installation products. CATV
postwire products, coring tools, residential
protection devices.

MIDWEST
CATV
A division of Midwest corporation

Midwest CATV
(304) 343-8874
WATS (National)
(800) 532-2288
723 Kanawha Blvd. East
P.O. Box 271
Charleston, WV 25321
PERSONNEL: Jerry Thompson, President;
Chris Sophinos, CEO/Vice President; William
Whiteley, Vice President; Jack Crouse, Vice
President; Terry French, Vice President;
Elijah Midkiff, Vice President; James
McCauley, Vice President
REGIONAL OFFICES: Northeast, ThCounty Business Campus, 72 Robinson St.,
Pottstown, PA 19464, (800) 458-4524;
Central, 405 N. Earl Ave., Lafayette, IN
47904, (800) 428-7596; Eastern, P.O. Box
226, Clarksburg, WV 26301, (800) 532-2288;
Southern, 2697 International Parkway,
Parkway III, Ste. 128, Virginia Beach, VA
23452, (800) 643-2288.

Continued from page 98
extreme weather, been given improved
tuning capability and feature built-in
NiCad battery packs with chargers.
Sencore
The top-of-the-line Model FS74 Channelizer Sr. TV-RF signal analyzer from
Sencore is an expensive way to go, but
offers a wide assortment of applications, including locating and measuring RF leakage.
Sencore makes it easy because the
Channelizer Sr., which is priced at
$3,495, measures RF voltage in microvolts, the same unit of measure used
to define FCC leakage limits.
Remember, leakage cannot exceed
15 ki.v/m with the antenna located 100
feet from the cable at any frequency
up to 54 MHz; 20 p.v/m at 10 feet from
54 MHz to 216 MHz; and 15 i.tv/m at
100 feet above 216 MHz.
A few tips from Sencore: "Use a
nonconductive rod when positioning
the (dipole) antenna. This keeps the rod
from acting as a second antenna and
either concentrating or reflecting the
signal. When making the leakage measurement, rotate the antenna in a
horizontal plane."
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Sencore's Channelizer Sr.
To get information call or write the
proper address/phone number listed below:
Augat/LRC Electronics, 901 South
Ave., Horseheads, N.Y. 14845, (607)
739-0106; ComSonics, 1350 Port Republic Road, Harrisonburg, Va. 22801,
(703) 434-5965; Sadelco, (201) 5693323; Sencore, 3200 Sencore Drive,
Sioux Falls, S.D. 57107, (800) 8433338; lbxscan Instruments, 3169 N.
Shadeland Ave., Indianapolis, Ind.
46226, (317) 545-4196; and Wavetek,
5808 Churchman By-pass, Indianapolis, Ind. 46203, (317) 788-9351. •

Enter the 6th
•
Dimension

Enter aworld of sight, sound
and higher definition television. A
world where emerging technologies can be handled easily. A world
where 600 MHz capacity cable
exists. Enter the world of T6, the
future dimension in trunk and
feeder cable from Times Fiber
Communications.
Why risk acostly upgrade with
450 or 500 MHz, when the highest
capacity is available now! T6 is the
only cable which is specified to
consistently sweep to 600 MHz.

A cutaway of T6 cable.

Specify a600 MHz bandwidth
cable for your semiflex needs.
16, the advanced generation
semiflex cable from Times Fiber,
features the exclusive triplebonding and full wall seamless
construction. This construction
provides increased protection
against the elements, improving
reliability and extending cable life.

Specify 600 MHz for your
rebuild, upgrade or new plant.
Enter the 6th dimension of total
spectrum efficiency with 16 semiflex and drop cable.
For more information contact:
Times Fiber Communications, Inc.
358 Hall Avenue
Wallingford, CT 06492
(203) 265-8482 or 1-800-TFC-CATV

ir

FC TIMES FIBER COMMUNICATIONS. INC

Y•j 'COmIDanY
358 Hail Ave • PO Box 384 •Wallingford. CT 06492

FC ... Where technology meets the bottom line.
Reader Service Number 66

Is aFiber Optic System
in your future?...

Cabinets & Closures

+AT&T is the answer.
Anixter can make your fiber optic system a
reality. We stock all the AT&T products that you
need, including Supertrunk and distribution

fiber optic cables, connectors, closures,
cabinets, tools and test equipment. You can
have the best of both worlds — Anixter and AT&T.

Call an Anixter Fiber Optic Specialist:
CATV Fiber Optic Hotline:

1-800-647-7427
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