Communications Engineering & Design/The N1a ,
/

John Lowry: B-MAC
Paul Fox: CARS
Brian James: MTS

Broadband Technology

—,uarfx.en

January 1985

The

TEN DEMANDMENTS
With the FCC's intensified enforcement of signal leakage limits, you can't afford
questionable quality or erratic sensitivity in a leakage detector for your system.
That's why it pays to heed our Ten Demandments
and not simply settle for any leakage detector.

Demand High Sensitivity.

Demand "Standards," not "Accessories."

You'll need all you can get, so demand the
detector with -86 dBmV sensitivity.

Be sure you get all necessary equipment—
anear-field probe, tuned dipole antenna, AC
charger/adapter, headphones, and 50-hr.rated rechargeable batteries—as standard.

Demand Ease-of-Use.
Make sure it's lightweight and portable.
With simple controls. And no separate
transmitter required for operation.

Demand Quick Delivery.
Be sure you can get your detectors in a
matter of weeks—not months.

Demand Quality.
With proven reliability. Documented field
success. Plus support from a major US
CATV/electronics company.

Demand the Tracer.
Don't take chances with either the FCC or
with any other detector. Demand the only
leakage/detector that can meet the Ten
Demandments. Demand The Tracer.

Demand Full Frequency Capability.
Be sure you can choose adetector for any
channel frequency—from 54-300 MHz.

Demand Metered Readings.
For quantifiable results and measurements—
not just basic "leakage/no leakage" indications.

Demand Frequency Trim Adjustment.
From a front-panel control. For accurate
readings of the exact frequency you're
tracking, not a"nearby" frequency.

Demand Audible Tone Alarms.
For fast tracking and location-sensing. With
apleasant, non-abrasive tone.
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For more information, or ademonstration at your
system's offices, contact your nearest VITEK sales
representative, or call (201) 287-3200.

Vitek Electronics, Inc., 4Gladys Court, Edison, New Jersey 08817 (201) 287-3200
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We can't
promise you'll
rule the world
but you can
control your
system. ,

The AuTap
Off-Premise
Addressable Tap
is apowerful, and "intelligent"
computerized system that gives you
total control over security. Yes, total
control ... for the first time.
And it goes far beyond. Atfrap cuts
costs significantly and opens up the
dynamic revenue sources of the
future ... right now.

"Pay Per View" Today
Au'Pap lets you cash in on 'PPV'
the revenue generator of "tomorrow','

immediately. It passes stereo without
interference, is upgradeable to twoway communications and works with
digitalized TV.
In simple terms, AuTap consists
of a"Smart Controller" remotely
communicating via your cable with
the 'Paps. Each 'Pap serves up to
4drops from the strand.

Other Unique Advantages
•Instructions to Tap are initiated
by an operator and/or computerized
billing system.
•Control factor is moved from
house to the strand for maximum
security. The effects of "Churn"

AUGAT

are substantially reduced
•No converter necessary with new
"cable ready" sets
•Passes any type signal. ..
scrambled
or normal
•Broadband Technology passes entire
signal spectrum in any combination
Get your hands on anew kind of
power over your system for anew
lease on profits. Send for more
information and, if you'd like, a
demonstration of this truly remarkable engineering achievement. Write
Augat Broadband Communications
Group, 710 Narragansett Park Drive,
Pawtucket, RI 02861, (401) 724-4400.

®BROADBAND
COMMUNICATIONS GROUP

Quality and Innovation
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Aside from his impressive technical and
managerial credentials, ATC's Walt
Ciciora has the rare ability to translate
complex scientific material into lay
terms. It's an asset he employs with
regularity and success.

COMMUNICATION
NEWS
Western Show tech
seminars, new FCC rules

12

The cable-consumer electronics
interface got much of the attention at
Western Cable Show technical sessions.
On the other side of the continent, the
FCC released details on its new signal
leakage rules.

FEATURE
B-MAC satellite
transmission system

14

The search for better satellite signal
security, picture quality and bandwidth
efficiency has prompted interest in
digital formats. But cost is amajor
consideration, so interest has grown in
hybrid systems using digital techniques
for data and audio and analog for video.
Scientific-Atlanta's John Lowry
compares several of the MAC formats,
emphasizing S-A's B-MAC version.

FEATURES
MTS

22

Multichannel sound can cause
headaches for system engineers, as
Brian James of Cablesystems
Engineering points out. Brian ought to
know. He conducted exhaustive tests
on the problems for the NCTA. Here, he
outlines the problem areas and weighs
the costs.

FEATURE
Spectrum reallocation

33

Thanks to recent FCC action, the cable
industry now has the use of three times

more microwave spectrum than it had
before. NCTA consultant Paul Fox
reviews the decisions and discusses
some of the possible uses of the new
spectrum. He also follows with areview
of some of the 18 GHz microwave
equipment available at present.

TECH II
LPTV

39

HARDWARE HOTLINE

56

New stereo modules, MIS-compatible
converters, new RF and baseband
terminals, serveral converter upgrades,
600 MHz gear, aPPV system, an RF
converter with volume control, adigital
audio terminal, modulators and a
distribution amplifier were some of the
new products rolled out at the Western
Cable Show.

Low power TV stations can cause
interference problems for cable
headends. In this article, Storer
Communications Technical Services
Director Roy Ehman shows how to
monitor potential problems using a
personal computer.
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Taps, traps
This month, CED takes alook at
directional taps as well as traps.
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Scientific
Atlanta

I
I
PUT ,
I
OURSELF IN etE BLACK.
WITH THE 8550
SET-TOP TERMINAL FROM
SCIENTIFIC-ATLANTA.
The 8550 addressable set-top
terminal is the latest in the successful,
Scientific-Atlanta series of CATV converters. It brings with it awell-earned
reputation for superior reliability and
enhanced capabilities that make it the
best value in the business.
Hook up the 8550 set-top and right
away you'll appreciate its worth. Its
advanced microprocessor eliminates
the need for aPROM and allows all
programming information and authorizations to originate at the headend.
As well as all changes. That saves on
service calls and that saves money.
Addressed enabling/disabling of the
remote control receiver, afunction
new with the 8550, adds to the savings by protecting avaluable source
of revenue. Extensive self-diagnostic
functions—simple codes that can

isolate possible troublespots before
the first service truck ever starts to
roll—help reduce service expenses
and save even more.
Signal security—always aconcern—
is virtually guaranteed with the 8550.
Dynamic switched sync suppression
has proven highly effective and will
continue to be so in the new terminal.
Furthermore, because all information,
authorizations and changes are downloaded from the headend, the 8550
need never be opened. (An optional locking pin can even further enhance the
physical security)
Even if the set-top terminal is
opened, internal electronic safeguards will keep the tampering from
being successful. A refresh timing
signal, default frequencies, even an
addressed function that automatically
disables illegal terminals, are all features designed into the 8550 to put a
lock on signal security

Increased security and enhanced
capabilities add up to better control.
system wide. And better control is
better business. The 8550 from
Scientific-Atlanta is yen/ simply a
superior converter. (It carries the
industry's first and only 2-year warranty
on an addressable terminal!)
To find out all the 8550 can do for
you, call (404) 925-5057. Or. fill out
and send in the coupon below.
Please send nie more information on
the 8550.
Name
Company
Title
Address
City
Zip

State
Phone(.

)

Have asales representative contact me.

CED 1/85

Mail to: Scientific-Atlanta RO. Bon 105027,
Dept AR, Atlanta GA 30348
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Walt
Ciciorci
Achievement seems to come easily for Walt Ciciora, ATC vice president for research and development. But not everybody can translate vast quantities of knowledge into lay terms. Ciciora not only
can, he does so with regularity. The skills? A Ph.D.
in Electrical Engineering, pioneering work in videotex, a stint as manager of research and development at Zenith, an MBA from the University of Chicago, director of cable sales and marketing at Zenith and his current position at ATC.
In addition to playing an important role in the
development of the Z-TAC converter, Ciciora has
an impressive grasp of the consumer products
industry.
But Ciciora's knowledge and diversity are not
what others appreciate most about him. "What
really characterizes Walt is his ability to translate highly complex technical issues into understandable
terms. He really is agood teacher," says ATC Vice President of New Business Development Dean Erickson. NCTA Vice President of Science and Technology Wendell Bailey agrees: "Walt is remarkably articulate. Eight months before digital TV sets became available, he gave apresentation at the NCTA on digital circuitry. It was the most lucid discussion I've ever heard on the subject."
Al ATC, Ciciora and his team of engineers are currently working on delivering premium audio to subscribers in digital form. Ciciora stresses that in developing new products and technologies there is always asignificant probability of failure. "We must be able to accommodate this possibility emotionally," he says. "A sense of humility is also necessary—the ability to bring someone else's good ideas to
fruition, not always your own."
Ciciora has obviously mastered these abilities in his role at ATC. In fact, according to Bob Rast, senior
vice president for corporate development, "Walt has helped ATC's research and development division
become a leading example for the rest of the industry." Although much of Ciciora's time at ATC is
taken up with meetings and other administrative affairs, he must be there with advice and ideas when
needed, in amanner that doesn't inhibit the creativity of the other engineers.
Upper management does have its drawbacks, however. "I don't get to spend much time on the
bench anymore, and that is something Ireally miss," he says.
In addition to his responsibilities at ATC, Ciciora is chairman of the NCTA Cable Interface Working
Group (a subgroup of the EIA/NCTA Paint Engineering Committee). The group is working on recommended standards for devices that connect to cable—to maximize the consumer's utility and minimize
his frustration. "We must bridge the gap between consumer electronics and cable TV," Ciciora asserts.
"This issue causes more consumer dissatisfaction than anything else."
Ciciora is acutely aware that technology must be geared for specific customer needs. "Technology
alone is not the issue today. Focusing in on satisfying the customer's genuine needs is the issue. Technology can be aloose cannon on deck unless it is carefully guided to serve the consumer."
Ciciora's job at ATC is to understand the impact technology will have on current and future business.
"Two-way technology, data transmission via cable and, of course, developing appropriate interfaces
between consumer electronics and cable TV are some of the long-term issues we are working on," he
says.
During his rare free time, Ciciora enjoys tinkering in his basement shop and home remodeling. Also
an avid reader when time permits, one of his favorite books is The Soul of aNew Machine by Tracy Kidder, the true story of acomputer developed at Data General. "It's the kind of book an engineer like me
just can't put down."
The cable "TV industry has come along way thanks to men like Walt Ciciora. "Every industry goes
through cycles," Ciciora says. "We need time to pause and digest what has happened and consolidate
for the next growth time. Those companies which are preparing for growth now will do well. The others, well, they may be in for trouble."
ATC has an advantage. It has Walt.
—Lesley Dyson Camino
6/January 1985
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HOW TO
TAKE THE
RECALL OUT
OF THE INSTA
Belden's drop cable with DUOBOND PLUSTM shield helps you
prevent costly call-backs. It's also the most shield-effective drop
cable in the CATV industry.
Easier termination for maximum shielding integrity.
The DUOBOND PLUS shield
features afoil/braid/foil construction with ashorting fold in
the outermost foil which provides superior shielding effectiveness to typical 4-layer shield
constructions. The transfer impedance graph demonstrates
this effectiveness.
The added benefit is easier termination. This means less
chance for error, resulting in
greater shielding integrity and
reliability. It also means fewer

Belden's unique shield protection.

call-backs, lower operating
expenses and more satisfied
subscribers.
Cables with the DUOBOND
PLUS shield require only half
the steps for termination than
4-shield cables. Because it's
less bulky, more flexible and its
outer foil is bonded to the jacket,
stripping and connectorizing are
much simpler tasks. You can
minimize your connector inventory to one size connector and
one crimp tool.
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Solid copper covered
steel conductor'
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Duobond Plus shield
with shorting fold

Duobond

Cellular
polyethylene core

The inner foil of the DUOBOND Drop cables with the DUOPLUS shield is bonded directly BOND PLUS shield are availto the core. Foil pushback and
able in RG59, RG6 and RG11
constructions—messengered,
signal leakage problems are
eliminated. Protection from
non-messengered, dual and
shielding degradation is elimiflooded versions. All cables are
nated during installation—where 100% sweep tested from 5to
most shielding problems occur. 450 MHz with aminimum return
loss of 23db for RG59 and 26db
The unique
for RG6.
shorting fold
in the outer
foil of the
DUOBOND
PLUS shield
provides
Belden 's exclusive
metal-toshorting fold
metal contact
for improved isolation. Traditional overlapping foils fail to
reduce slot radiation as
effectively.

When it comes to shielding
effectiveness and ease of termination, there is no equal to
Belden in the CATV industry.
Take the recall out of your
install. Call Belden today for
more information and afree
CATV catalog. Belden Electronic Wire and Cable, P.O. Box
1980, Richmond, IN 47375.
Phone: 317-983-5200.
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Audacity,
audacity,
audacity
Markets, whether for stocks and bonds, lettuce or tractors, are ultimately rational
and efficient in the long run—occasional manias for tulip bulb futures
notwithstanding. Cases in point: the cable industry, its suppliers and trade press.
And no, this is not acommentary on the Western Cable Show. It is, however, a
statement of my conviction that avariety of markets are going to make their
judgements known in 1985. It won't be comfortable, necessarily pretty or, perhaps,
just. Nevertheless, each of us, in all of our markets, is going to have to face up to the
inexorable pressure of acertain invisible hand.
And while the ultimate economic result may be desirable—better products and
services at alower cost—the individual casualties will be painful. It's an iron, and
sometimes cruel, discipline, but market pressures are going to drive us toward
greater efficiencies of many sorts.
All of us—operators, equipment vendors, program suppliers and trade journals—
will face and hopefully meet the new challenges. "Better fewer but better" might be
one way of characterizing the changes. Fewer players in some cases, but hopefully
stronger, more creative survivors and healthier businesses as aresult.
The point, my friends, is that all of us at CED have had to respond sharply and
decisively to the not-so-gentle nudges of our friend the invisible hand. We've had to
learn to read our markets more attentively and really take ahard look at our
business. It isn't always fun. But we've taken the market's advice—sometimes subtle
and occasionally blunt—deeply to heart.
As the first tremors of acoming shake-out began to rumble through our offices,
we took acold, hard look at everything we had—and hadn't—been doing. The
product you hold in your hands, it's cousins before and those to follow, are the
result of our labors. We can offer you several assurances.
We're going to do our level best to raise the level of technical coverage of this
industry. It's afine-tuning process that has only begun, but is being pursued in
earnest. We're staying very close to the market and expect to be the best. Not one of
the best, just the best.
There's ashake-out of cable trades in progress. A few have fallen and more will
follow. So we're trying to look at it as achance to do more than simply survive.
We're actively pressing to gain significant ground. Yes, it's ambitious, but then,
we're ambitious. We love this industry and hope you can see that in our work.
In 1985, our watchword will mirror the tactical and strategic advice once given by
aFrench general. The key? Audacity, audacity, audacity.
We're sure the market will respond.
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Cathy Wilson, National Sales Manager
Suzanne Sparrow, Classified Sales
Pam Berke, Marketing Manager
Kevon Stone, Traffic Manager

International Thomson
Communications Inc.
Thomas J. Corcoran, President/Chief Executive
Officer
Michael McCready, Publishing Vice President
David Carlton, Chief Financial Officer

OFFICES

On amore personal note, this new year has brought afew changes to our staff. This
is the first issue I've ever worked on that didn't have Constance Warren's attentive
eye glued to it in Denver. She's moved to New York in anticipation of an upcoming
June wedding. She'll still be contributing as awriter, of course, but her production
duties will be assumed by Lesley Dyson Camino, who has gradually assumed more
of Constance's work. We're excited and happy for Constance, and think you'll enjoy
Lesley's handling of CED's production process. It's where all the many elements
come together—for better or worse and it's people like Connie and Lesley that make
it happen. We'll miss Connie here in Denver, that's for sure.
And we hope you liked our December issue cover. We intend to run similar
covers twice ayear, once at the NCTA and again at the Western Show. It's anice
cable tradition and we're pleased that CED will carry it forward. It's about time that
the technical community got abit of recognition, don't you think?

Denver International Thomson Communications
Inc., 600 Grant St. Suite 600, Denver, CO 80203 -orP.O. Box 5208 T.A., Denver, 00 80217, (303) 8600111.
Washington Bureau 1701 K Street, NW., Suite 505,
Washington, D.C. 20006, (202)835-0900.
New York Bureau 101 Park Avenue, Fourth Floor,
New York, N.Y. 10178, (212)661-7410.
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THE MOST MEMORABLE FEATURE
OF THE NEW WATCHMAN
ISYOU CAN FORGET
The new Watchman RH is
aworry free battery designed
for CAN and other standby power applications. You
install it. You forget it.
Here's why:
The new Watchman II's
AbsolyteTM sealed lead acid
technology means no
maintenance, and no maintenance cost. It means no
climbing poles to service
batteries. The Watchman II
never needs watering,
there's no acid spillage or
corrosive fumes to damage
electronics. And because
it is sealed, you can use the
Watchman IL in any position,
in any location, no matter
how remote, even freezing
will not hurt it. Unlike most
standby batteries, Watchman
II thrives on cycling and
can be cycled over 200
times, even after being in
day-after-day float service.
For more information,
and other technical data,
write or call Bob Hasewinkle,
Product Manager—Specialty,
GNB Batteries Inc.,
PO. Box 64140, St. Paul,
MN 55164, 612/681-5000.
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Interface problems spotlighted
at Western Cable Show
ANAHEIM, Calif.—The cable/consumer
electronics interface figured prominently at Western Show technical seminars held here Dec. 5-7. Cable-compatible and digital TVs, VCRs and stereo
sound were some of the hot issues.
It's time to get over the "fingerpointing" stage and work with consumer
electronics manufacturers, NCTA Vice
President of Science and Technology
Wendell Bailey advised attendees.
Groups such as the EIA/NCTA committee are actively searching for solutions and they need your ideas and support, Bailey said. Subscribers also need
to hear the problems and solutions.
"Include aconsumer electronics/cable
TV fact sheet in the bill," he added.
Aside from problems raised by
scrambling and converter remotes,
speakers also tackled digital TVs and
stereo sound. And while a modified
digital TV can decode sync-suppressed
signals, no domestic off-the-shelf
model can. Which doesn't mean no
sets ever will. Bailey expressed concern
that an off-shore manufacturer might
develop such aset.
But as matters stand now, no reputable domestic firm is putting sets on the
market that pose problems off-theshelf. Jerrold's Vice President of Marketing Pete Morse said the company
ran ten months of tests and is convinced its sync suppression schemes
cannot be defeated by the ITT chip set.
And depending on the outcome, of
the FCC's decision on multichannel
sound, which has been postponed to
sometime next year, operators may
have to replace varying amounts of
headend and subscriber equipment to
accommodate the wider deviation
BTSC signal, SCTE's Executive Vice
President Bill Riker warned.
If operators are required to carry the
BTSC signal in its original form, filters
in many heterodyne processors will
have to be adjusted or replaced.
Most likely, baseband headends will
have to be replaced because the demodulators are only designed to handle
the 25 kHz monaurual signal, and they
completely strip off stereo information
and the second audio program. However, it's possible that at 4.5 MHz the
signal could be looped out of the domodulator and looped back in later, Riker
added.
When the stereo signal is delivered
over systems using sync suppression,
two things can happen. Herringbone
12/January 1985

interference appears in the video as a
result of the descrambler picking up
audio information along with the sync
reconstitution key. With pulse insertion
systems, false triggering of the stereo
may occur because the MCS decoder
misinterprets Fh-generated artifacts as
the Fh stereo pilot carrier.
Baseband converters usually strip off
the stereo and SAP, passing only monaural. However, in some cases, enough
of the pilot carrier is passed to trigger
the stereo TV, but the L-R doesn't get
through. The result is a stereo signal
that is monaural in quality and very
noisy, Riker said.
"New stereo-compatible equipment
is coming to market, and there are at
least three vendors who can sell you
hardware that duplicates digital disc
quality at 90 S/N," Gill Cable's Vice
President of Engineering David Large
told attendees.
Another vendor offers a "very good
quality" advanced analog system that
uses 400 kHz for the stereo pair, and
another uses a digital transmission
scheme that achieves a70 dB S/N and
carries less information within the TV
signal, he added.
All three methods offer agood 10 dB
or more improvement over the 50 dB
S/N cable systems would achieve while
transmitting the BTSC signal in its original form, Large continued.
But, he warned, these alternatives
have their drawbacks: they require
more bandwidth; the stereo decoder
box costs $100; a separate processor
usually is required for each stereo
channel and costs about $1,000; and the
decoder aggravates the consumer electronics tracking problem.
Still, there's a market to be served,
some speakers said. A study involving
Westinghouse/Sanyo, Warner Amex
and Group W showed a "high degree
of interest" in stereo among cable subscribers in the 15-20 percent penetration range. And 50 percent of this group
will own VCRs by the end of next year,
Group W's Director of Strategic Planning Anne Kirschner reported. Most
also would prefer not to buy stereo TVs
and would rather own the stereo decoder, she added.
Judging from this year's Western
Show, cable manufacturers are ready to
help operators carry stereo. New transmission schemes were unveiled along
with several MCS decoders and adapters. (See p. 56.)

But cable stereo will aggravate existing consumer electronic interface problems. Another box and tuner will be
added to the home, so it's possible consumers could end up with four separate
tuners.
This duplication is unnecessary and
costly, Large argues. But, he admits,
there is no easy solution.
However, "doing nothing is not an
option at this time," he said. Operators
should support and participate in
groups such as the joint EIA/NCTA committee, he added.
Already the group has put together a
fact sheet explaining the consumer
electronics/cable TV incompatibilities
and has enlisted the support of city officials to distribute the material.
Also, an EIA/NCTA interface committee plans to test a 20-21 pin interface
plug in Mile Hi Cablevision's Denver
system this January. If all goes well, the
device could become an interface standard, reports the group's chairman and
ATC Vice President of Research and
Development, Walter Cicioria.
Meanwhile, an EIA home bus committee is busy working on a remote
control standard that will integrate all
consumer electronic controls in one
device.
—Constance Warren

FCC gives 21006
details
WASHINGTON—Details on the new
technical rules governing cable use of
the aeronautical frequencies have been
released by the FCC. Among the new
specifications are annual cumulative
signal leakage indices. Compliance
with the CLI is mandatory if frequency
bands 118-136 or 225-400 MHz are used.
Two separate measurement techniques may be used. The first requires
sampling of at least 75 percent of cable
strand at least once ayear. All portions
of the system known or expected to
have less leakage integrity than average
must be included in the sampling.
Compliance with the CLI can be demonstrated if 10 log 1
30O is equal to or
less than -7 or 10 log I
cc,is equal to or
less than 64, using one of two formulae:
I
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ris the distance in meters between the
leakage source and the center of the
cable system;
4) is the fraction of the system cable
length actually examined for leakage
sources and is equal to strand miles
tested divided by total strand miles;
R is the slant height distance in meters
from leakage source ito a point 3,000
meters above the center of the cable
system;
E is the electric field strength in microvolts per meter measured three meters
from leak i; and
n is the number of leaks found of field
strength equal to or greater than
50 uV/m.
The measurement system, including
receiving antenna, must be calibrated
against a known field of 10 uV/m RMS
produced by a well-characterized antenna composed of orthogonal resonant dipoles, both parallel to and
one-quarter wavelength above ground
plane of a diameter of two meters or
more at ground level. The center collocated dipoles must be excited 90 degrees apart and detector half-power
bandwidth must be 25 kHz.
If an aeronautical receiver is used, it
must meet specifications set by the Radio Technical Commission for Aeronautics. The aircraft antenna has to be horizontally polarized. If data is recorded
digitally, the 90th percentile level of recorded points can't exceed 10 uV/m
RMS. If data is taken in analog fashion,
the smoothed peak values of the curves
can't exceed 10 uV/m RMS.
Airspace measurements must be
made when the system cannot sample
75 percent of strand according to specifications. All new sections of plant must
meet these tests before turn-on or demonstrate that there are no individual
leaks exceeding 20 uV/m at three meters in the new section.
In addition to the new annual leakage
tests, systems must meet new monitoring standards. Monitoring of all portions of the system is required at least
once every three months. Equipment
used must be able to detect leakage
with a field strength of 20 uV/m or
greater at a distance of three meters.
Leaks found during these checks must
be fixed within a "reasonable amount
of time."
All aeronautical frequencies used
must be offset. Standard and IRC systems must operate with carriers shifted
12.5 kHz ± 5 kHz in the 118-136, 225328.6 and 335.4-400 MHz bands. HRC
systems must use a comb generator
with amaster frequency of 6.0003 MHz
+ 1Hz.

bands, carriers must be offset 25 kHz ±
5kHz.
Peak power levels are set at 10 -4
watts.
Cable systems in operation and using
the aeronautical bands before Jan. 1,
1985, can operate under the old rules
until Jan. 1, 1990, as long as carrier signals or components carried at peak
pcnyer levels equal to or greater than
10 watts are offset.
The NCTA is expected to challenge
the new ruling, at least in part.

PRODUC, I'

Sat-delivered training
WEST CHESTER, Pa.—SCTE satellite-delivered technical training seminars will
be transmitted on a once-per-month
basis, beginning February 1985. The
sessions will feature technical papers
delivered at SCIE state and regional
conventions and manufacturers' training tapes. Test equipment operation,
preventative maintenance and new
technology implementation will be
covered.

CWY

BULLETIN

Cable Length Checker...
Easy-to-use, Accurate and Only $495
Now available to the CATV/MATV industries exclusively from
CWY Electronics...the Model 1500 cable length checker (time
domain reflectometer) that helps you locate cable problems easily
and accurately...at an incredibly low cost.
The Model 1500 can be used to locate opens and shorts in any
cable with aconstant velocity of propagation, including 50 ohm,
75 ohm, and 93 ohm cable, and paired cable.
And the real beauty of the Model 1500 is that it's so simple to use,
requiring no special training. For example, the Model 1500 features a
four-digit LCD display for the length of the coaxial cable from Sm (15')
to 2,000m (6,500') and indicates whether the cable termination is open
or short. The conversion switch on the front panel allows you to select
readout in feet or meters, whichever best suits your requirements.
Also, the Model 1500 features two digital switches that allow easy
operation for the cable nominal velocity propagation setting from 0.01
to 0.99. ..and rechargeable Ni-Cad batteries, AC adaptor, and 12-volt
battery mean long life and reliable operation wherever you are.
Look at the accuracy
you can expect
from the Model 1500:
Short Rang, ,—1C)
Cable Length

Model 1500

10m (33')
100m (328')
200m (656')
300m (984')
400m (1312)

10m (33')
103m (338')
200m (656')
297m (974')
396m (1299')

Long Range (22°C)
Cable Length

Model 1500

100m (328')
500m (1640)
1000m (3280)
1500m (4920)

102m (335')
493m (1617)
986m (3234)
1507m (4943)

For further information or application
assistance regarding the Model 1500
and other products available from
CWY, write or call toll-free today.
Not just supplies. IPU IS OX
Solutions.
ILafayette,

IN 47903
Call Toll Free:
1-800-428-7596
Indiana:
1-800-382-7526
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13-Mac format
for sat€1111t€ transmission
By John D. Lowry,
Scientific-Atlanta Inc.

As presented at the 18th Annual
SMPTE Television Conference; Montreal, Feb. 11, 1984.
Market requirements for distribution
of satellite television programming services into the home have been examined in this paper. The Direct Broadcast
Satellite format selected must be capable of distribution through cable, satellite master antenna television and UHF
terrestrial broadcast systems. Other
commercial considerations require
"hard" audio and data encryption and
hard video scrambling, combined with
broad addressing and tiering capabilities, such as impulse pay-per-view, personal message transmission and teletext. The format also should be able to
accommodate extended definition
television.
During the past two years, a transmission format meeting these market
needs has been developed. The decoding hardware for both professional and
consumer use currently is being reduced to a set of integrated circuits
scheduled for completion in late 1984.

is basically the opposite and complementary to the triangular FM noise with
visibility of noise maximized at lower
frequencies. This relationship between
FM and human perception is not the
case with the NTSC or PAL television
systems, which frequency multiplex the
color information on asubcarrier at the
relatively high frequencies of 3.58 and
4.43 MHz. When the color is demodulated down to baseband for display,
the high amplitude noise present on
the high frequency subcarrier is converted to low frequency noise and becomes much more visible.
A number of methods have been explored to improve satellite transmis-

sion, including all-digital transmission
systems. These yield excellent quality at
the receiving point, which in some
cases, is equal to that transmitted. Due
to the extremely high data rates required for video transmission, complex
and expensive equipment is required at
the receiver. Even with state-of-the-art
large-scale integration, it is doubtful
that all-digital transmission will be cost
effective for use in the home in the
1980s or, possibly, well into the 1990s.
Multiplexed Analog Components is a
hybrid system that uses digital transmission techniques for the audio and
data, combined with analog component video. MAC originally was devel-
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The driving force
The initial impetus for the development of the system came from two
sources: investigations into improved
formats for DBS transmission and aparallel effort investigating means to secure signals for pay television. The requirement for scrambled signals (which
are by definition non-standard) and the
introduction of acompletely new direct
broadcast satellite service presented
the rare opportunity for the commercial success of anew signal format.
Both NTSC and PAL were designed
for Amplitude Modulation (AM) transmission with the NTSC specification finalized in 1953, four years before the
first Sputnik satellite was launched. FM
transmission via satellite was not seriously contemplated at that time.
In amarketplace driven in part by the
need to reduce dish size, signal noise is
of great importance. With AM transmission, noise is relatively flat in relation to
frequency. FM noise is triangular and
increases with frequency. The human
eye perceives anoise characteristic that
14/January 1985

One TV Line

Chrominance and luminance are time compressed and transmitted in a sequential
format on each TV line.
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One TV Line

A-MAC provides a baseband frequency multiplex of the audio and data on a
subcarrier.
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oped for satellite transmission by the
Independent Broadcasting Authority
(IBA) in the U.K. The chrominance and
luminance are transmitted in aline-byline, time multiplexed, rather than frequency multiplexed, mode.
For the past 11
/ years, there has
2
been agreat deal of discussion on the
C-MAC format, but there are three
other basic options open for combining
data with video. These are described by
the matrix of frequency multiplex or
time multiplex at either baseband or RF.
A-MAC provides a baseband frequency multiplex of the audio and data
on a subcarrier at approximately 7
MHz. This provides the advantage of an
extremely rugged data channel. However, its potential for threshold extension is limited and the video bandwidth
is too restricted for extended definition.
D-MAC employs frequency multiplexed data at RF. With video centered
at 70 MHz, for example, the data might
be on aseparate carrier at 85 MHz. Audio and video can be uplinked from
separate locations and exceptionally
high data rates are possible, but two receivers are required and interference
problems can occur.
C-MAC time multiplexes the data at
RF, providing an excess of 20 megabits
per second during the 9 microseconds
that would otherwise be devoted to the
horizontal blanking period. One advantage is the efficiency of direct demodulation from RF to digital data, which results in high data rates for up to 8audio
channels. Separate demodulation of
this data is costly, and a transmission
channel greater than 10 MHz is necessary for applications such as cable or
SMATV.

B-MAC
B-MAC time multiplexes the audio
and data at baseband using amultilevel
code during the 9 microsecond "horizontal blanking" period. The video is
essentially identical to C-MAC, but the
bandwidth of the system is held to just
over 6MHz because the wide dynamic
range of the transmitted "video" signal
is used for multilevel data. This provides asatellite signal that can be used
for cable, SMATV, terrestrial microwave
or UHF broadcast without requiring
decoding at intermediate distribution
points.
In SMATV applications, the B-MAC
signal can be received from the satellite
and passed directly through the building's cable system for subscriber access
control at each individual television set.
This also provides the potential for high
quality red, green and blue signals for

the television display combined with
digital stereo audio directly to each
viewer.
Compared with C-MAC, B-MAC has a
lower data rate of 1.8 megabits per second, but it is compatible with conventional video tape recorders and can be
demodulated with one conventional
low cost satellite receiver. It also is compatible with future extended definition
systems with wider bandwidths.
Sync is extremely rugged, yet it requires 0.2 percent of the total time as
opposed to over 20 percent required

for NTSC or PAL. Sync is carried on one
line in the vertical interval as a highly
redundant digital word and provides
for receiver lockup at 0 dB carrier-tonoise. This will assist the amateur in
dish set-up and satellite signal acquisition and provide picture continuity under the most adverse reception conditions.
Through elimination of the traditional sync pulses and both the color
and audio subcarriers, FM deviation in
the channel, IF filters, and the preemphasis/de-emphasis networks can be

Synco Products Clean,
Coat, and Protect Connectors
Now available for the cable television
industries exclusively from CWY Electronics
...four top-quality chemical products from
Synco Chemical Corporation, including:
1. Fiber Optic/CATV Splice and
Connector Gel—A new and improved
alternative to silicon grease for protecting
splices, connectors, terminations, and
closures from moisture, mild acids, dust
and dirt. Splice and Connector Gel is
totally waterproof and will not harden, drip,
melt or separate. This fully dielectric
compound meets or exceeds the requirements of MIL-S-8660B, Amend. 3, and is
non-toxic and dermatologically safe.
Comes in a convenient 3oz. tube.

4. Electt•o Cote—A PTFE compound
that coats cable to reduce insertion
force loads and protect against moisture,
corrosion and electrolytic galvanic
action. Can be used on pin connectors,
couplers, pin tap connectors, transmissive
couplers, body thread on fiber optic
CATV connectors, ceramic and metal.
Electro Cote comes in convenient nonflammable aerosol can.

2. Barrier Cote—A fortified version of
Splice and Connector Gel that prevents
oxidation and corrosion in a convenient
non-flammable aerosol form. Use Barrier
Cote to protect any kind of outside
electronics or pedestal interior splices.
Barrier Cote can be sprayed directly
on whatever you need to protect.
3. Cable Cleaner—In convenient nonflammable aerosol form, designed to
clean any kind of cable and to clean
splice closures, termination blocks,
panel boards, PC boards and other
electronics. Cable Cleaner will not affect
polymers used in cable construction.

CWY maintains a complete inventory of
top-quality products for cable applications.
For application assistance or further information regarding these and other products
from CWY, write or call toll-free today.

I

Not just supplies.
Solutions.

CWY

01=3)
P.O. Box 4519
Lafayette, IN 47903
Call Toll Free:
1-800-428-7596
Indiana:
1-800-382-7526
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FREQUENCY

COUNTERS

6MODELS •RANGES TO 1.3 GHZ
CERTIFIED CALIBRATION •METAL CASES •LSI CIRCUITRY
WITH NO CUSTOM IC'S • AC/DC OR BATTERY
OPERATION •PRECISION TIME BASES •EXCLUSIVE LED
BAR GRAPH SIGNAL STRENGTH INDICATOR
ON MODELS 8010-S & 8013-S
MADE IN USA

10000,000.0
PRICE LIST
NI-CAD
PRICE

MODEL

#K-7000-AC
#7010-5/600 MHz
#7010-S/1 GHz
#8007 -S
#8010 -S
#8013 -S

S150.
S235.
$310.
$350.
S435.
$499.

OPTION
BATTERY
$25.
$25.
$25.
$60.
$60.
$60.

_
OPTIONS
TIME BASE
P
7.1-_0.1 PPM
#OCX0-80
#TCX0-8 0
05 PM
N/A
$75.
$75.
$75.
$75.
$75.

N/A
N/A
N/A
$125.
$125.
$125.

'AVAILABkE ORION
ACCESSORIES
LFIVI -1110

—

—_
Measure audi o frequencies faste rwith increased
resolution. Multiplies low frequency signals by 10,
100 or 1000. Built in low-pass filtering and signa 1
amplification. (Pictured 3rd from top) ..... .. S150.

AP-8015-A 1-1300 MHz preamphfier for reading extremely low
level signals. Compact aluminum enclosure can be
coupled directly to leIC input connector on counter.
Supplied with AC adapter, can also be per
from accessory power output on 80XX-S series
front panels. 25 dB gain to 1G Hz, 10 dB gain at
1.3 GHz •... ............... .••••...... S195.
TA-100

RF pick-up antenna, telescope-swivel elbo

P-100

Direct 50 Ohm probe

P-101

Low-pass probe. Attenuates
RF frequencies ...... $20.

P-102
CC-70
CC-80

.S18.

Hi-Z probe. General usage,
2X attenuation ...... .$20.
Carry case, small, for
K-7000AC, 7010-S .•.. $10.
Carry case, large for BOX)(-S
series
.. S12.

.•...s12.

CALL FACTOR'l TOLL FREE

1-800-327-5912
FROM FLORIDA (:)05) 771 2050,1

TELEX 514849

OPTOelectronics
5821 N .E. 14th Avenue

Ft. Lauderdale,

Flor id a

33334

To US an dCanada Add 5% to max of
$10. per order for shipping/handling
Fore i
gn orders add 15%
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optimized to yield excellent results.
Smaller satellite receiving dishes can be
used or improved performance
achieved. B-MAC is also unaffected by
most non-linearities in the transmission
channel. Further reductions in dish size
can be achieved by reducing the video
bandwidths and data rates for applications where "video cassette quality"
pictures and 2-channel stereo sound
are considered viable.
Standard NTSC or PAL satellite receiving equipment including dishes,
low noise converters, receivers, and
television sets can be used with the BMAC system. Certain portions of this
chain will be less costly and have better
performance when the design is optimized for B-MAC. Of the systems studied, B-MAC yields the lowest cost satellite distribution system.
In summary, the principle advantages of the B-MAC system are:
• component system eliminates cross
luminance and cross color effects
• color noise is reduced
• color bandwidth is increased
• red, green and blue signals are
available for improved television display
• rugged, truly digital sync
II improved threshold extension techniques can be applied when all subcarhers are eliminated
• dish size is reduced

Video scrambling
Analog video signal scrambling can
be done in two ways: The amplitude of
the signal can be varied or the video
can be rearranged in relation to time.
The most elementary scrambling sys•
tem is sync suppression (or sync denial), which has been used for many
years in the cable TV industry in North
America. Even in acontrolled distribution cable environment, signal piracy
with sync suppression systems runs
high. With minor modifications, some
of the more sophisticated new television sets are capable of providing a
locked picture in the absence of traditional sync pulses. As aresult, sync suppression and sync denial are considered to be inadequate for satellite distribution if any level of controlled
access is to be maintained. More sophisticated scrambling methods include video inversion, line reversal, line
segmentation or line rotation, line shuffling using a field store and line
translation.
Video inversion is an amplitude system that provides arelatively low level
of security. It is particularly subject to
non-linearities in the channel. Should
there be black stretch and white compression in the channel when the transmitted video is inverted, this becomes
Communications Engineering &Design

C-MAC time multiplexes the data as RF with the baseband chroma and luminance
on each TV line.

CWY

PRODUCP

BULLETIN

Connector Cover Seals and
Protects Splices—For Only $1.39
CWY Electronics has developed aunique alternative to heat
shrink and messy covers for connecting or splicing drop cable
...the new CWY Model CC16 connector cover.
This innovative rubber and PVC enclosure is designed to
effectively seal drop cables against the elements, yet is easily
reopened for servicing. The Model CC16 can be used for aerial
and underground drop wire splices, or anywhere drop wire
splices need to be protected from the environment.
The Model CC16 is simple in design, consisting of aPVC
body with rubber stoppers on each end. Drop cable is placed
through each rubber cap; once the splice is made, the caps are
simply pushed into the PVC body to form asecure seal.
The Model CC16 is approximately 4" in length and 1
3/
16 "in
diameter. It is designed to fit standard RG59 and RG6 cable.

PVC BODY
Wir1-1 GRIP epa5

iIIII

5rOPPER

;fr

SECURE
WEA1HER- Tic2Wf
55D, L_
CWY maintains acomplete inventory of
top quality products for cable applications. For
further information or application assistance
regarding this and other products available
from CWY, write or call toll-free today.

1

Not just supplies.
Solutions.
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Lafayette,
IN 47903
P.O. Box 4519
Call Toll Free:
1-800-428-7596
Indiana:
1-800-382-7526
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Looking for acustom-made line extender
at an off-the-shelf price?
Broadband's new BLX Series line
extenders come with so many options,
you can end up with aunit that's virtually customized to your specs.
The BLX units use standard hybrids
and are available in 330 and 450 MHz
bandwidths, with gains ranging from
26 to 50 dB.
The BLX-PLUS models are equipped with Amperex power-doubler
hybrids for lower distortion specs and
increased output capability. They also
are available in 330 and 450 MHz
bandwidths, with gains of 30 & 35 dB
(330 MHz version) and 28 & 33 dB
(450 MHz version).

systems.
For ease in installation and maintenance the amplifier module may be
installed with the input on either the
right or left of the housing. And the
connector chasis may be replaced
without removing the coaxial cable
connectors in the housing.
Clean design, quality components
and thorough testing combine to deliver solid, trouble-free operation for the
long haul. High performance, flexibility
and reliability — all Broadband hallmarks — are built into every unit.

For additional information on specifications or pricing, call us toll-free at
Both versions are available with
800-327-6690, or write Broadband
one- or two-way transmission and with Engineering. 1311 Commerce Lane,
aerial or pedestal mounts. Cable pow- Jupiter, Florida 33458-5636.
ering is available for 30 or 60 volt

AUGAT ROMAN
Reader Service Number 10

Quality and Innovation

Features:
• 330 & 450 MHz bandwidths
• 26-50 dB gains — you specify. (28 to 35 dB
gains for BLX-PLUS.)
• One- or two-way transmission.
• Standard hybrid circuitry (BLX) or Amperex
power-doubler hybrids (BLX-PLUS).
• Convertible 30/60 volt cable powering.
• Aerial or pedestal mounting.
• Amp module can be installed with input on
right or left of housing.
• System upgradable for different gains.
• Plug-in hybrids for ease of maintenance.
• Plug-in equalizers.
• Plug-in thermal network for temperature
compensation.
• Optional plug-in gas discharge tubes for
surge protection.
• Connector chassis replaceable without
removing coaxial cable connectors in housing.
• 30 dB test points eliminate need for probes.
• Compact, durable die-cast aluminum housing
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B-MAC BASEBAND FREQUENCIES
Amplitude
100%

Time Sequential
Luminance Chroma
and Data

0
0

1

2

3

4

5

Frequency (MHz)
The baseband bandwidth of B-MA C is held to just over 6 MHz for data, chrominance
and luminance yet provides 1.8 Mbits/sec.

black compression and white stretch
and yields an amplitude flicker at the
rate of the change from inverted to
non-inverted video. In general, all systems varying amplitude have provided
relatively low security and, in some
cases, poor picture quality.
Use of afield store at both the transmit and receive points to reorganize the
line sequence during transmission obscures pictures. Perfect reconstruction
of the picture can be achieved in the
descrambler through knowledge of the
correct line sequence. This is potentially ahigh-quality scrambling system,
but its cost will remain relatively high,
particularly in light of the requirement
for arandom access memory in the decoder. Integrated circuits for field store
use being developed today generally
provide sequential access only.
Line segmentation or "line rotation"
scrambling is essentially a technique
where each line is divided into two segments that are interchanged in position
for transmission. Portions of the line
are repeated to mask the effects of the
"splice." Using digital sampling, the
lines are reconstructed in the descrambler with the repeated portion of the
line around the splice discarded. This
system, and variations of it, place excessive demands on specifications such as
linearity, line tilt, and frequency response in the various equipment in the
transmission chain.
Line tilt in the order of 3to 5percent
is usually not visible to the human eye
because of the gradual change across
the picture. When even 1percent tilt is
added to a segmented line signal during transmission, the reconstructed pictures are unacceptable. When descrambled, the tilt becomes adc level shift in
the picture that changes from line to
line as the scrambling patterns change
and manifests itself as highly visible low
frequency noise. A total system line tilt

Communications Engineering & Design

specification of 0.3 percent is required
to provide acceptable video. This defines avery basic rule about video: The
clamp-to-video timing relationship
must be held constant.
Should a segmented line picture be
distributed via a vestigial sideband
(VSB) cable system, other problems occur. Any mistuning at the receiver
causes aboost or attenuation of the low
frequency component of the signal,
which affects the step response of the
channel. A low frequency transition
that is artificially created by line segmentation scrambling yields along overshoot or undershoot recovery period
that is visible in the descrambled video
and has no relation to actual picture
transitions.
Line translation scrambling uses a
horizontal time-shift technique. The
blanking time is varied on aline-to-line
basis from aminimum of zero to amaximum of two times the normal blanking. The clamp period is tied to the
video with that relationship held constant. This line translation, or "time
base" scrambling system, redistributes
the picture information in time, yield-

ing a scrambled picture that is totally
obscure but that can be reconstructed
by the descrambler into a high-quality
picture with no visible or measurable
degradation or scrambling artifacts.
The scrambling is dynamic, with the
patterns changed every frame. Another
benefit is the decorrelation of transmission channel interference patterns
when the pictures are descrambled.
The only requirement is the transmission channel must be relatively time invariant for approximately 100 microseconds, aspecification easily met by every normal channel today.
B-MAC format decoding, line translation descrambling or both together require a maximum of three TV lines of
storage. High security and good picture
quality are provided; the cost is low,
and it is compatible with CCD technology. The video descramble key is encrypted using the data encryption standard (DES) algorithm and is interleaved
with other information in the digital
data channel.
The digital data channel includes audio, addresses, the data decryption key,
video descramble key, personal message data and optional full field data.
The system supplies hi-fidelity digital
stereo sound that can be connected to
the viewer's standard hi-fi sound system.

Six -channel digital audio
B-MAC has been designed with a sixchannel digital audio system with 31.4
or 31.2 kHz (two times the TV line frequency) digital sampling. A new enhanced delta modulation technique
yields adynamic range at the descrambler greater than 84 dB and very gentle
failure under low carrier-to-noise ratio
reception conditions. The audio is encrypted to the data encryption standard. This encryption algorithm is applied on abit-by-bit basis, with the decryption keys and codes changing at
irregular intervals. This provides dy-

MAC format options

Data capacity (approx.)
Cable compatible
STV/MDS compatible
Conventional satellite
receiver compatible
VTR compatible
Compatible with
EDTV bandwidths
Cost

A-MAC

B-MAC

C-MAC

DMAC

2Mb/s
no
no

1.8 Mb/2
yes
yes

2.5 Mb/s
no
no

no

yes
no

yes
yes

no
no

no
no

no
medium

yes
low

yes
medium

yes
high

3Mb/s+
no

Sync is replaced by adigital code on one line in the vertical interval (defining the
top left-hand corner of the picture), combined with aburst on each line for phase
and frequency to generate all timing requirements.
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Comm/Scope's
Ilenumax' Plenum Cable.
Now you can do it without conduitand still have money to burn!

-7< The Cable TV Industry now has anew channel to go through
that can eliminate costly conduit cable applications —forever!

04

o

If you're still protecting your cable with conduit in low
power commercial applications, your time and money could be
going up in smoke. Because the installed cost of new Plenumax
Plenum is lower than that of traditional cable and conduit systems.
Which is important when you consider that more and more cities are
incorporating safer, more stringent rules to their fire codes.
Comm/Scope's Plenumax Plenum cable saves installation time and
labor, requires less installation space plus no special tools or training are
required. It eliminates conduit costs forever, simply because there's no need
for it! UL-approved Plenumax cable has atough. Tetlon*.‘ jacket to protect the
cable from fire and smoke damage. It's strong, durable, corrosion resistant,
abrasion resistant and flexible enough to take the toughest bumps, curves and
corners. And the high dielectric performance of Plenumax Plenum is not
affected by time and temperature. Comm/Scope's Plenumax Plenum cable is
also available in avariety of cable types: RG-59 (shown in illustration) and
RG-6, K-11, Dual RG-59, and Dual RG-6.
So give us acall today. And take the heat off your next installation budget with
Comm/Scope's Plenumax Plenum cable.
'Du Pont's registered trademark for its fluorocarbon resin

Comm/Scope Market lull. hic.
Box 199-A
Catawba, N.C. 28609
Contact Specialty Cable Sales at
1-800-438-3335
Reader Service Number 11
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namic DES encryption for the highest
security commercially available. A data
channel with 94 Kbits per second is
standard. Any audio channel can be assigned to data transmission and reception, each chanriel providing 320 Kbits
per second. Full field data is also available by replacing the picture with digital information. This yields an additional 10.8 million bits per second.
The addressing technique provides
for as much as 4billion addresses with
redundancy for reliable reception. This
high number of addresses provides for
effectively infinite tiering. Addressing is
at the rate of 1million per hour. Instant
(
/ second) access is provided to all au4
1
thorized programs when the subscriber
switches channels. The decoders are
generic and capable of being addressed
by any one or all program distributors
using the system.
Teletext is an integral part of the BMAC system with 200 pages of encrypted or clear text available to all or
any specific user with 20 second access.
Uses include film subtitles as auser option, subtitles for the deaf, general and
personal messages, program guides,
current tiering and parental lock information, and individual account status
for monthly and pay-per-view billing
including presentation of the bill itself.
Summary
The BMAC transmission, scrambling
and encryption system employs asatellite optimized format; highly secure yet
low-cost scrambling, high data channel
capacity; "virtually" unlimited addressing; facilities for pay-per-view programming and infinite tiering; multichannel
digital audio and hard encryption. Personal messages can be sent to any individual, group or to all receiving points.
Red, green and blue video are available
along with baseband NTSC or PAL and
RF channel outputs. B-MAC provides
excellent potential for use of two channels on one transponder and leaves the
door open for extended definition techniques in the future.
The current implementation of the
system is designed for professional use
at cable headends, teleconferencing
and other professional applications of
the 525-line TV standard. The technology is being implemented as a set of
custom integrated circuits for both 525and 625-line standards. These custom
ICs and other components will be carried on aprinted circuit board approximately 6 by 9 inches and can be inserted or built into satellite receivers.
Sample quantities of this decoding
equipment will be available late this
year, with production quantities to be
available in the first half of 198511
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One TV Line
B-MAC utilizes amulti-level code for data and time multiplexes this baseband
signal with chroma and luminance.
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Multichannel sound
By Brian James,
Cablesystems Engineering

While the prospect of stereo television is not new (the Japanese have been
transmitting stereo TV for several
years), it is just now being introduced
in the United States.
In 1978 the Electronics Industries Association (EIA) charged its Broadcast
Television Systems Committee (BTSC)
with evaluating available multichannel
television systems (MCS) to determine
the one most compatible with the television system in use. The EIA hoped the
FCC would accept their recommendation as the standard. This would allow
for afast, orderly introduction of MCS
stereo TV sets, with all of the sets able
to receive the signal. Incompatibility
always has been asignificant concern,
as shown by the slow introduction of
AM stereo due to the 'marketplace decision' made by the FCC.
Three systems were selected by the
BTSC for evaluation: Zenith, Telesonics
and EIA-J (Electronics Industries Association of Japan). Laboratory facilities
were made available in Matsushita's
Chicago plant where the tests were performed. The EIA tests considered all parameters and problems of propagating
the signal over the air to the TV set. The
860 page report devoted very few pages
to the effects of cable TV on the MCS
signal and made no comments on the
effects of the MCS signal on cable
equipment.
As the BTSC was preparing to vote for
the standard, changes to improve one
proponent's system results were suggested. However, other proponents did
not want the changes considered in the
voting. It was decided to perform the
tests again, using upgraded equipment
from the three proponents in order to
recommend the best possible system.
The manufacturers had the opportunity
to review test results and make the necessary improvements to their equipment. In addition, astandard demodulator was used to supply the composite
audio baseband signal to each stereo
decoder rather than each proponent
providing his own demodulator.
About this time, the cable industry
became fully aware of, and alarmed at,
the possible consequences of the introduction of stereo. The industry wanted
more details on the effects of MCS. The
National Cable TV Engineering Committee established an ad hoc subcommittee under the chairmanship of Alex
22/January 1985

Best of Scientific-Atlanta. Funding was
obtained to retain a consultant to test
the effects of the MCS signal on cable
equipment and vice versa. The tests
were performed with [IA's permission
in the same Chicago labs as the EIA
tests.
The cable tests were broken down
into anumber of areas including headend equipment, scrambling equipment, descrambling equipment, converters and TV sets. In each area, tests
were performed to determine if the cable equipment reduced the quality of
the MCS signal and, also, if the MCS
signal had any effect on the cable
equipment or its function.
The NCTA tests indicated that all the
proponents' equipment could cause
problems for cable operators, and there
was no 'best choice'. The NCTA recommended that one system be chosen so
that the effect of the one system could
be determined and the solutions found
to one rather than three systems.
The EIA voted to recommend the Zenith/dbx system as the standard to the
FCC. The FCC, in its ruling, made the
Zenith/dbx system (referred to as the
BTSC system) the defacto standard but
will allow other systems providing they
do not interfere with the BTSC system.

Headend processors
The first piece of cable equipment
with significant potential for causing
problems is the headend. processor.
The antenna will receive and the downlead transmit the BTSC signal as well as
a monaural signal. There are currently
two major types of headend processing
equipment, a heterodyne processor
and ademod-remod pair. Both of these
have significant potential for degrading
the quality of the BTSC signal.
Heterodyne processors can be divided into two principle types: split
visual/aural processing and notch level
control units. The split type of processor has bandpass and bandstop filters
to direct the visual and aural portions of
the signal to the appropriate sections of
the processor for amplification, limiting
and filtering as required. These filters
have specified bandwidths and skirt
shapes to minimize the effect on the
color subcarrier located very close to
the aural subcarrier. The BTSC signal
can be degraded by the bandwidth of
the aural filters.
The monaural signal has abaseband
of 15 kHz and adeviation of 25 kHz that

yields an occupied bandwidth of 80
kHz. Processors are designed with a
bandpass to adequately accommodate
the signal. They are not normally designed to pass asignificantly wider signal due to the need to attenuate the
color information only afew kHz away
from the aural subcarrier. The BTSC signal can have a baseband of 120 kHz
with atotal deviation of 73 kHz, resulting in an occupied bandwidth of 386
kHz. The filters of current processors
will attenuate some portion of the signal; the amount is dependent on the
bandwidth designed into the filter.
Notch type processors do not split
the aural and visual portions of the signal but use a narrow trap of variable
depth to reduce the level of the aural
carrier to that desired for the cable system. This notch can have the opposite
effect of the bandpass filters on the
split type of processor. It may attenuate
the center portion of the aural signal
but not the information at the extremities of the pass band.
The Chicago tests confirmed that a
slight increase in distortion occurred
and that there was some reduction in
the stereo separation when the signal
was passed through the processor. The
tests did not include the professional
(voice or data) channel at the upper end
of the baseband, as it was not available
at the time of the tests. The noise floor
also increased when the signal passed
through the processor.
The cable operator must ensure that
degradation of the signal is minimized
when passed through processing
equipment. Depending on the make
and vintage of the unit, it may provide
adequate quality of the processed signal. If the station is transmitting a
stereo signal without the second language program, there will probably be
minimal degradation, while the professional channel may not get through the
unit.
Current demod-remod units will not
pass the BTSC signal if the aural carrier
is demodulated and then remodulated.
The aural demodulator has a deemphasis network and low pass filter to
provide aflat 15 kHz baseband signal to
the operator. The modulator has apreemphasis network and modulator capable of handling the 15 kHz baseband
signal. A BTSC signal passing through
the demodulator will have everything
but the sum channel (monaural)
stripped before it reaches the output
terminal strip. The modulator, if preCommunications Engineering & Design
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NEXUS ENGINEERING CORPORATION

>I.> products for new stereo services.
You know adding new audio services to your
system will increase penetration, reduce
churn and increase revenue, but equipment
costs are keeping you tone deaf. Now Nexus
brings music to your ears with anew line of
stereo and mono headend modulators. The
high performance FM-5 modulator has a
+40 dBmV output level, spurious

outputs over 60 dB down, signal to noise better than 60 dB, and distortion under 1%.
Adding the SG-5 stereo generator gives
stereo capability with over 30 dB separation.
For more information on the Nexus cable
audio products and our complete line of
headend equipment call: 206-644-2371 or
circle the reader service card.

NExus
ENGINEERING CORP.

PERFORMANCE
YOU CAN 9:Z.
4181 McConnell Drive, Burnaby, B.C., Canada V5A 3J7
Reader Service Number 13
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sented with a stereo channel, will attempt to pre-emphasize the signal and
then modulate it. The modulator is not
designed to be linear over the wide deviation required for the BTSC signal,
which will result in adistorted signal.
To accommodate the BTSC signal,
the de-emphasis and pre-emphasis networks must be removed and the linearity improved to adequately handle the
signal. This may be possible by afield
upgrade or may require replacement
modules from the manufacturer.
Some demod-remod applications
may not demodulate the aural carrier.
The 4.5 MHz subcarrier is passed from

LPTV
INTERRUPT
YOUR
CABLE
SERVICE

the demodulator to the modulator
without additional processing. The
bandwidth of the filters in the aural section will determine the signal degradation similar to the situation in aheterodyne processor. The make and vintage
of the unit, and the BTSC signal received, will determine the extent of any
signal degradation.
The next portion of the system to degrade the BTSC signal is the trunk and
distribution system. The major concern
in this area is noise. During the first set
of EIA tests, it was determined that it
would be necessary to have the signal
companded if quality audio were to be

4
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delivered to the sets located in the
Grade Bcontour area. Cable companies
typically reduce the signal level of the
aural carrier to 15 dB below the level of
the visual carrier. This is a marked reduction for stereo signals, as it moves
the signal closer to the system noise
floor; and the BTSC subcarriers are significantly more susceptible to system
noise than the monaural signal. With
the reduced aural carrier and higher
noise floor of the system, it was expected that stereo reception on acable
system would not be satisfactory. With
this input the EIA decided to further investigate companding systems to determine if the noise performance of the
BTSC signal could be improved. The final BTSC system incorporates a companding system devised by dbx.
The effects of system noise were not
investigated in Chicago, as the cornpanding equipment was not available at
the time of the tests. Subsequent tests
were performed in Toronto for the Canadian Cable TV Association to determine the effects of the BTSC system on
cable systems. Part of the test program
included measuring the noise floor of
the stereo and SAP channels as the visual carrier to noise ratio was reduced. It
was found that the stereo noise floor
did not increase significantly until the
visual carrier to noise was reduced below 30 dB. The audio remained quite
good when the picture was not watchable. The SAP channel is more susceptible to the system noise, as its noise
floor increased with the reduction in
visual carrier to noise.
Amplitude Modulated Links (AML) do
not cause significant degradation of the
BTSC signal. There is aslight increase in
distortion and noise floor while reducing the separation.

Terminal devices
Low power television is here—
and with it come major interference problems for your cable
system. From headend to subscriber's set, LPTV signals can
degrade or destroy your signals.
And the FCC puts the burden on
you to prove that a new LPTV
license will produce interference.
To do that, you need to know—
early on—what LPTV applications
will affect you.
Comsearch can help. Our
Cable/LPTV Interference Protection service (CLIP) maintains a
comprehensive database of LPTV
applications. CLIP automatically
compares new LPTV applications
with data on your headend, your
system and the channels you
carry. If we find potential inter-

ference, we prepare engineering
findings to protect your rights at
the FCC.
CLIP works like insurance—
there's no start up charge and
protection runs continuously for
asmall annual fee.
Don't wait for LPTV to cause
mischief with your signal quality—
call Comsearch today at (703)
620-6300 and CLIP interference
before it's too late.

INSEARCH®
Comsearch Incorporated

11503 Sunrise Valley Drive • Reston, VA. 22091

(703)820-6300

The final component in the cable system is the converter. Units that heterodyne the cable signal to one output
channel were found not to cause significant quality degradation. These units
introduce some phase modulation on
the converted channel, but it is normally removed during the intercarrier
detection process. One concern is the
possibility of set manufacturers returning to the split sound detection
method. This approach can produce
better audio quality, but any phase
modulation caused by the converter
will reduce the quality of the stereo
signal.
Converters that take the signal to baseband and remodulate it will not pass
the stereo signal at this time. The units
may provide the cable customer with a
means of remote volume control without requiring a hand control unit for
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Plug In
Broadcast
Stereo

Another Innovation From
The People At Wegener.
Wegener CornmLnications, the people who pioneered satellite delivered
stereo technology, have done it again.
Introducing TV stereo, the technology
known as "broadcast multi-channel
soundY that makes true high fidelity
and bi-lingual audio areality with the
new stereo equipped TV sets now
entering the marketplace.
For cable services, all it takes to start
offering subscribers this exciting new
audio format is abroadcast stereo
modulator card that plugs into your
Wegener 1600 Mainframe.

Over 3,000 cable systems are already
using our expandable 1600 Mainframe to provide FM delivered stereo
services such as MTV and The
Nashville Network. Now that plug-in
broadcast TV stereo is also available,
shouldn't you be talking to the stereo
audio experts at Wegener, too?
Call today for more information.

UV

WEGENER
COMMUNICATIONS

150 TECHNOLOGY PARK/ATLANTA
NORCROSS, GEORGIA 30092
(404) 448-7288 TELEX 54-3634
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EIA TV Stereo Revolution?
It Can with the Studioline System Built by Learning Industries
With the recent FCC decision, television stereo sound
must be carried in your system. Right now you can solve
your OA signal problems and cash in on cable TV stereo
with the Studioline set-top converter and head-end
equipment from Learning Industries.
Offer Up to 69 Channels
YoJ can now offer up to 52 channels of stereo television
and 17 premium audio channels on your system All this,
with sound quality unaffected by cable noise and
transmitted 25db below video carrier so they will not
overload your system.
With the revolutionary set-top converter from Studioline,
combined with the advanced Learning head-end
equipment, you provide the cleanest, brightest sound ever
offered - quality superior to any other transmission system.
While, at the same time, you offer EVERY TV channel in
stereo, All EIA signals are transmitted in true stereo
and monaural signals are automatically converted to
synthesized stereo so your subscribers will perceive
all television audio in stereo.
Addressable and Tierable
The Studioline system is both addressable for
security and tierable for flexibility No one can steal
your signal because only the Studioline converter
can decode it. And with remote control tiering, your
subs receive only the premium channels they pay
for. You can even provide pay-per-listen services
with remote tiering.
Head-End Equipment
Learning Industries builds Studioline stereo
processors for off-the-air TV channels, •
sateffite-delivered channels, local origination
TV, Studioline premium audio, and other
stereo program services. Solve your EIA
stereo-audio problems before they occur,
and cash in on the cable TV stereo revolution.
To arrange for this premium stereo service,
call Learning Industries today and learn how
everyone proflts with stereo.

I. rService Number 16

LEANIING INDUSTRIES
See us at the Texas Show booths 106 and 108

180 McCormick Avenue, Costa Mesa, CA 92626
Telephone: (714) 979-4511
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the TV set. Present converters have a
low pass filter to limit the audio baseband to a maximum of 15 kHz and to
minimize distortion. When aBTSC signal is passed through the converter, the
pilot, stereo difference channel, SAP
and any other subcarriers are stripped
by the low pass filter. The subscriber
only should receive the monaural signal. Due to manufacturing tolerances, it is possible that if the volume
levels are set high enough, sufficient pilot carrier may pass through the converter to trigger the stereo decoder in
the TV set. This can result in noisy, possibly distorted audio quality. The subscriber will have to be educated to the
fact that the converter will not pass the
BTSC signal.
Manufacturers of baseband converters presently are redesigning their units
to pass the complete BTSC baseband
and remodulate it with minimal distortion. These units will probably not be
on the market until spring 1985. In the
meantime, cable opertors will have to
purchase units with built-in obsolescence.
The overall quality of the BTSC signal
as it passes through the cable equipment and system will be continually
degraded. The final quality delivered to
the customer will depend on the quality of the received signal and the total
system degradation. Alignment of the
equipment or replacement of components should minimize degradation
and ensure that customers receive a
quality signal.

Scrambling systems
The off-air signals can be received
and transported to the customer's
home without significant degradation,
providing equipment is obtained that
will pass the signal and the system is
well maintained. A different situation
exists, however, with signals received
from the satellite. A number of different methods of supplying stereo signals
are available to the satellite user, and
the one chosen by the supplier is based
on his belief that it will supply the best
quality for the price. At the present
time, no suppliers are considering the
use of the BTSC standard for satellite
transmission. Whether it will be used in
the future remains to be seen. It will
depend on the quality of the signal
available at the TVRO and uplink audio
scrambling factors.
If the cable operator wants to supply
customers with a satellite service in
stereo, a BTSC encoder must be purchased and installed at the headend.
These units now cost between $12,000
and $20,000 for broadcast quality equipment. There are no cable quality units
available at this time, and the broadcast

units have avery long delivery time.
The stereo signals generated by the
cable operator will generally be on a
tiered service and will require scrambling. The scrambling technique used
will determine if there is any interaction
between the BTSC signal and the
scrambling/descrambling process.
The Chicago tests and subsequent
Toronto tests confirmed that some
scrambling techniques are susceptible
to interference from the BTSC signal.
One type of scrambling system converts the signal to baseband prior to
descrambling and then remodulates
the signal for the TV set. This type of
unit typically converts the audio to baseband at the same time to supply the
customer with avolume control option.
The BTSC signal will not pass through
the baseband audio portion of current
baseband descramblers because of the
low pass filters. The subscriber will receive the monaural portion of the BTSC
signal. The cable operator will have to
replace the converter/descrambler with
aunit that will pass the composite baseband before the subscriber will be able
to receive astereo signal.
A preproduction descrambler with
an optional aural subcarrier output was
tested. The subcarrier was decoded in a
BTSC decoder that accepted the 4.5
MHz input. The signal was switched
from scrambled to unscrambled with
minimal degradation change in the
scrambled mode. Baseband converters,
when adapted to pass the composite
baseband, should not cause significant
signal degradation, provided the manufacturers use quality components in the
new units.
Other types of scrambling systems
suppress the sync signal and then reinsert the sync by changing the RF gain in
the decoder. The decode information is
provided by anumber of different techniques, with the key placed on the aural
carrier, in the vertical interval or on a
separate carrier. The decoding process
can degrade the audio quality, and the
presence of the BTSC signal can degrade the visual picture quality.
Decoding the scrambled signal requires the regeneration of the horizontal sync information. The sync occurs at
15.734 kHz, which is the same frequency as the stereo signal pilot carrier.
During the decoding process there is
normally some sync information either
transferred to, or not totally removed
from, the aural carrier. This sync information can change the phase and level
of the stereo pilot carrier, resulting in a
reduction or separation of the stereo
signal. The placement and timing of the
reinsertion signal determines the
amount of signal degradation that occurs. For most systems there is not suf-

EMERGENCY
ALERT
SYSTEMS
from Monroe Electronics, Inc.

Model 3000R-71
II Security Access
MI Local Control
MI FCC Registered Coupler
Several different Override
Systems are available.

Model 3000P-9 PROGRAM TIMER
Monroe Electronics manufactures
other head end controls: Agile
Receiver Controllers, Cue Tone
Receivers, Remote Control
Systems, and Cue Tone Encoders.
Write or phone for literature.
M

E

MONROE ELECTRONICS, INC.

216 House' Avenue
Lyndonville, NY 14098
Phone: (716)765-2254 Telex: 756662
Easylink: 62547850
Reader Service Number 17
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• Sure-fit for quick simple installation.
• Plated, hardened, flat-headed
Steel masonry nails, pre-assembled
ready for use.
• Sizes to fit all coaxial cables, including
quad and double shielded, both single
and dual systems. Available in black,
white and grey.
•Sold by most leading distributors —
Ask for Tower by name.
• Write today for samples, literature and a
copy of Tower Cable Clips test results as
required by the British Telephone Company, giving name of your supplier.

WELDONE TRADING CO. INC.
1401 Legendre Street W.
Suite 106,
Montréal, Quebec H4N 2S2
(514) 381-8861
EXCLUSIVE UNITED STATES
IMPORTERS

NA/Av
ThE sirnplEst way
to makE your nEt work.
You don't have to be
an RF expert to verify
performance of your
LAN system. All you
need is Wavetek s
1880 System Analyzer. With just atouch
of the keyboard you can
perform awide range
of tests including
carrier-to-noise,
amplifier distortion,
hum modulation, and
carrier level. The highresolution display
shows you performance in both analog
and digital form.
Wavetek is the world
leader in test
instruments for
broadband communications. Once you've
checked out the 1880
System Analyzer, you'll
see why. For details,
call Toll Free
800-622-5515.

[In Indiana, call
317/788-5965.] Or
write Wavetek Indiana,
Inc. 5808 Churchman,
P.O. Box 190,
Beech Grove, IN 46107
TVVX 810-687-6038.
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ficient degradation to cause customer
complaints.
In addition to degrading the audio
quality during the descrambling process, the visual quality of the channel
can be degraded by the presence of the
BTSC signal. A number of systems carry
the reinsertion timing information on
the aural carrier. The presence of the
wide deviation information on the aural
carrier can result in timing instability or
low frequency noise in the decoded
picture.
Systems using asine wave sync suppression system with decoding information on the aural carrier are susceptible to low frequency streaking in the
picture. The decode information is
passed through a narrow bandpass filter to obtain the AM information necessary to regenerate the sync signal. The
wide deviation BTSC signal, when
passed through the filter, suffers some
FM to AM conversion. The AM information contaminates the decoding information causing level changes and
streaking or low frequency noise.
The pulse-type sync suppression systems with decode information on the
aural carrier are less susceptible to the
FM to AM conversion process. The reinsertion pulse just sets the timing of the
sync reinsertion and does not control
the gain over the complete video line.
The video levels do not change with the
additional AM information on the aural
carrier. The sync timing information
can be affected by the additional AM
information especially during periods
of high deviation, such as loud music
passages. This can show up in the picture as aloss of video line similar to the
effect that high level sweep can have on
apicture. The amount of picture degradation will depend on the level of modulation of the aural carrier.
Scrambling systems that transport
the decode information in another portion of the band are less susceptible to
picture or audio degradation. The picture is not normally affected because
the decode information is not carried
on the aural carrier. The BTSC quality
will not be affected if no changes are
made to the aural carrier.

Conclusion
The delivery of BTSC signals on a
scrambled service may be more difficult. The signal must first be encoded
in BTSC format, then delivered to the
subscriber in the scrambled format.
The scrambling system used will determine the quality of service provided
and whether equipment in the field
needs to be retrofitted. The operator
must determine, from a cost and marketing standpoint, the best method of
delivering stereo service.M
Communications Engineering & Design
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Burnup & Sims
Teamwork and experience,
awinning com bination.

There's no substitute for experience. And no other cable
products company has more of it than the combined
resources of our Cable Products Group.

in the field than any other manufacturer.
For low price, high quality and advanced technology,
Lectro leads the way in standby power.

LECTRO STANDBY POWER
Over the past 10 years our Lectro Products Division
has grown to become recognized as aleader in providing
standby power systems to the cable TV industry. Today
we design, engineer and manufacture over 50 separate
models capable of performing avariety of emergency
power supply functions—nobody else even comes close.
Maybe that is why we currently have more standby units

CAPSCAN CABLE
In just afew short years, our Capscan Cable Manufacturing Division has firmly established itself as the preferred
supplier of choice for hundreds of cable systems and
MSO's from coast to coast. Capscan has earned this posilion because of its commitment to quality standards and
reliable service. That translates into reduced inventory
costs and improved cash flow for both MSO's and system

rA BurnueSims

owners. And being part of Burnup & Sims, afinancially
stable, time-tested corporation with assets of over $137
million, gives Capscan asolid foundation that sustains our
winning record.
Whatever your trunk or drop cable needs, Capscan can
fill the gap in products and service where others fall short.
THE SOLID, SENSIBLE CHOICE
Lectro and Capscan, when teamed up with our
experienced Cable Corn construction affiliate, provide
you with complete turn-key services without the multiple
cost mark-ups involved in dealing with separate suppliers.

We welcome the opportunity to prove it.
Lectro and Capscan. We're what makes Burnup &
Sims Cable Products Group the solid, sensible choice
for cable and the power to back it up wherever and
whenever you need it.

Burnup & Sims Cable Products Group:
Capscan: (201)-462-8700, (800)-222-5388,
Lectro: (404)-353-1159, (800)-551-3790,
Cable Com: (404)-482-76U.
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Details Enclosed
C

Since one multiple
dwelling enclosure looks
pretty much like the next,
you have to take a close look at
the details. And when you do, you'll find that
CWY has designed significant advantages
into every apartment security box.
For example,
uffliolt >MEP
CWY's all-welded
SOCuitiTY SOPS
enclosures are
constructed of
heavy 16-gauge
aluminized steel—
shown to outlast
unpainted galvanized
steel at least five-to-one.
For added security,
REPLACEMLE
CWY
enclosures feature
NASP (11.51.
security stops welded inside
the front cover...a hingeless, secure
cover removal system...knockouts for
optional cam locks...and extra heavy-duty
plated 11-gauge replaceable hasps.

Plus, CWY
enclosures are predrilled to accommodate the
revolutionary CWY Omni-Rack TM
system, which uses aunique panel and rail
design to make apartment boxes more
orderly, secure and serviceable. The OmniRack means quick and easy audits and
subscriber status changes. Your service
personnel save time, so you save money.
And while you're looking at detail, don't
forget the bottom line. You'll find CWY's
enclosures to be very
%Naga sizr
competitively priced.
KNOCKOUTS
So take a closer
look at CWY's apartment boxes. For more
information about
CWY's complete line
of enclosures and
other cable TV
5-5EP eke)
solutions, write or Eumiet FIP460
PIMPLED ARMS icr
call toll-free today.
moures6 1101.ES

Not just supplies. Solutions.

CWY
PO. Box 4519—Lafayette, IN 47903—Call Toll Free: 1-800-428-7596—Indiana: 1-800-382-7526
Reader Service Number 22

FEATURE

CARS expands to 18 61Iz
By Paul J. Fox, P.E.,
Fox Associates

As a result of recent FCC action, the
cable industry now has access to more
than three times the microwave spectrum it previously had. Historically,
CARS (Cable Television Relay Service)
has referred to the band 12.7-13.2 GHz.
This existing band ("12 GHz CARS") has
become increasingly crowded as cable
television use of microwave has expanded. Now, there is an additional
band at 18 GHz available to the cable
industry. While it cannot do everything
the 12 GHz band can do (propagation
conditions make it poorly suited to
long distance carriage such as importing distance signals), the large number
of channels and lack of frequency
congestion suggest that it will be avaluable tool for the cable industry.
Regulatory action
On Sept. 9, 1983, the FCC adopted
the 18 GHz (17,700-19,700 MHz) channel
plan. This channel plan significantly
expanded the amount of spectrum
available to cable operators. But it had
one significant disadvantage. While 440
MHz was allocated for use by 6 MHz
channels, the spectrum was in two separate sub-blocks separated by 1,120
MHz of spectrum allocated for different
uses. This non-contiguous channel plan
would have increased the cost and
complexity of CARS systems serving the
high capacity systems the cable industry is building today.
Fortunately, the cable industry was
able to mount aconcerted effort led by
the NCTA and Hughes Microwave
Communications Products—that resulted in a revision to the September
1983 channel plan. As aresult of this effort, on Aug. 8, 1984, the FCC revised
the 18 GHz channel plan so cable could

enjoy access to a contiguous band of
440 MHz.
In examining the FCC channel plans,
two concepts are central. The first is
service sharing—the idea that several
services (industries) share access to the
same channels. And the second is overlapping channels in which the same
spectrum is channelized for several different channel bandwidths.
Service sharing
In the 18 GHz band, the FCC implemented aproposal that it had considered
for some time—service sharing. Under
service sharing, the technical nature of
the proposed use is more important
than the identity of the operator. "Service" is the term used by the FCC to distinguish between different kinds of radio system users. The microwave services are common carrier,
broadcasting, cable TV and private (i.e.
everyone else).
At 18 GHz, the FCC decided that,
rather than divide the spectrum up between the services, it would divide up
the spectrum by the technical nature of
the use (wideband point-to-point channels, 6 MHz channels, etc.). All microwave users who need 6MHz channels,
regardless of their service, use the same
frequencies. Hence, the same 6 MHz
channels used by the cable industry for
local distribution service (delivery to
distribution hubs) will also be used by
private companies wanting to set up
video teleconferencing links between
two plants or a broadcaster wanting to
transmit vestigial sideband video.
These same 6MHz channels also will be
used by common carriers or private
companies wanting to transmit 6.312
megabits per second T-2 channels (96
digital voice channels) in 6MHz.
The price for this increased technical

flexibility is amore complicated coordination procedure. In the 12 GHz CARS
band, cable operators only had to
worry about coordinating with other
cable operators and an occasional
broadcast installation. At 18 GHz, acable operator must also coordinate with
common carriers and private users, us- •
ing the procedures specified for common carriers in the FCC rules.
Overlapping channels exist when an
operator can use the same spectrum for
more than one channel bandwidth.
This is nothing new for cable since the
12 GHz CARS band already is channelized for overlapping 25, 12 and 6 MHz
channels. At 18 GHz, the FCC expanded
the use of this procedure.
Figure 1shows how the concept was
applied to the "wideband" channels. At
any given location along a particular
azimuth, the frequencies from 17,70017,780 MHz can be used for one 80
MHz channel, two 40 MHz channels, or
four 20 MHz channels (or one 40 MHz
channel and two 20 MHz channels). The
channels shown in Figure 1were unaffected by the changes between the
originally adopted plan and the revised
plan.
In addition to the wideband channels
of 80, 40, and 20 MHz bandwidths, the
18 GHz channel plan also provided for
"narrowband" channels of 20, 10, and 5
MHz. These narrowband channels are
overlapped in the same way as the
wideband channels. Again, the cost of
this greater technical flexibility is a
small increase in the complexity of the
coordination process.
Types of channels
both the originally adopted channel
plan and the revised channel plan involve the same "building blocks"; the

Figure 1
80 MHz channels

40 MHz channels

20 MHz channels
17,700

17,720
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17,740

17,760

17,780
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17,800

17,820

17,840

17,860 MHz
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difference is the order of these building
blocks, not their internal composition
or bandwidth. The four building blocks
are:
• Wideband Channels (880 MHz) The 80, 40, and 20 MHz point -to point overlapping channels discussed above, including directional
("spoke") point10-point channels.
All four services (cable, broadcasters, common carriers, and private)
are eligible.
• 6 MHz Channels (440 MHz or 73 6
MHz channels) -Again, all four services are eligible for these point-topoint channels.

• Narrowband (480 MHz) -20, 10, and
5 MHz point-to-point overlapping
channels. Common carriers, private
and broadcasters (5 MHz channels
only for radio studio-to-transmitter
links and intercity relays are eligible.)
• DIS [Digital Termination Service]
(200 MHz) -An omnidirectional digital service that common carriers
and private users can apply for.
In addition, there was afifth type of
channel provided for in the FCC's decision. These were 220 MHz wide channels intended for carrying 274.176
Mbps T-4 channels (4,032 digital voice

CATV MODEMS FOR
VOICE AND DATA
Another "Performance Advantage" Design from Radyne

The CMS-1200 QPSK Cable Modem
Because bit error rate counts, Radyne's superb all-digital
design offers the best equation between bit error rate
performance and spectral efficiency. The CMS-1200 also
offers unmatched C/N performance, with FULL FREQUENCY
AGILITY up to 440 MHz.
Diagnostic features of Radyne's CMS-1200 include three
levels of loopback to rapidly isolate problems. Also to your
advantage, the necessity for frequency translators has been
eliminated. Radyne further designed the carriers to be spaced
at better than .6 times the data rate, with C/N as low as 17 dB
....Clearly, ageneration ahead.
Features:
• 10 9 BER at C/N = 19.5 dB
• 5-440 MHz Frequency Range
• Full Frequency Agility
• Elimination of Head-End Translators
•3 Levels of Loopback
• Data Rates Up To 15 Mb/s
• Field Changeable Data Rates
• All Digital Design Eliminates Adjustments
• TDMA Via Lock-up In Four Symbol Time

CRADYNE
"A Generation Ahead..."
170 Wilbur Place
Airport International Plaza
Bohemia, NY 11716
(516) 567-8484
Reader Service Number 23

34/January 1985

channels). These 220 MHz channels
overlap the wideband and 6 MHz
"building blocks" in both channel
plans. The rearrangement of the "building blocks" simply moved the location
of the individual 220 MHz channels.
Since the FCC did not anticipate that
anyone other than common carriers
would require 220 MHz channels, it is
the only service eligible for these
channels.
In both the originally adopted and
revised channel plans, the FCC separated each "building block" into a
transmit and receive portion. This distinction is more amatter of nomenclature than technical significance because the channels do not have to be
paired in each direction. Users are free
to use both "transmit" and "receive"
channels in the same direction.
Figure 2shows the originally adopted
channel plan and the revised channel
plan. While the "building blocks" are
rearranged in the revised channel plan,
the major difference is that the transmit
(T) and receive (R) 6MHz channels are
now contiguous. As noted above, the
transmit and receive nomenclature in
no way prevents acable operator from
using all the channels "downstream" in
one direction.
Remaining regulatory activity
It is possible that the revised channel
plan may not be permanent. AT&T has
petitioned the FCC to reconsider the
August 1984 decision, proposing yet
another channel plan. Fortunately for
the cable industry, the AT&T proposal
does not affect the two channel blocks
for which cable is eligible (wideband
and 6 MHz channels). As a result, further FCC action on the 18 GHz channel
plan would probably not directly affect
the cable industry.
What could affect the cable industry
is if the FCC reopened Docket 82-334
with aFurther Notice of Proposed Rulemaking and reintroduced some of the
proposals that were not adopted this
time around. Several of the proposals,
such as the minimum path length proposal, failed to take into account the
particular circumstances of cable usage
of microwave and would have had aserious impact on cable systems. Fortunately, the cable industry was able to
persuade the FCC to abandon these
proposals. A concerted effort on our
part may again be needed if the FCC
reintroduces these earlier proposals.
Docket 82-334 was necessitated by
the earlier FCC decision to authorize
DBS (Direct Broadcasting Satellites) on
an exclusive basis in the band: 12.2-12.7
GHz (just below the 12 GHz CARS
band: 12.7-13.2 GHz). Unfortunately,
the 12.2-12.7 GHz band already was ocCommunications Engineering & Design

cupied by private microwave users, so
the FCC needed to find a home for
these "displacees." The bad news? The
FCC decided the 12 GHz CARS band
was agood place. The good news? Only
existing licensees in the 12.2-12.7 GHz
band can use the 12 GHz CARS band.
New private users, who previously
would have filed applications in the
12.2-12.7 GHz band, are not eligible to
use the 12 GHz CARS band. This means
that between now and September 1988,
it is possible that some existing private
users will be eligible to use the 12 GHz
CARS band. However, it is unlikely that
this will have asignificant impact on the
cable industry as the rules now stand.

Likely 18 GHz uses
While 18 GHz obviously suffers from
propagation problems due to rain attenuation and greater multipath fading,
it also has some significant advantages,
especially in crowded metropolitan
areas. The two major advantages are
that it is essentially unused at the present time, and a second wideband cable can be fed from the same location.
With the large number of channels allocated and the short distances between
co-channel reuse, frequency congestion should not be aproblem for some
time, even in large metropolitan areas
with severe frequency congestion in
the lower frequency bands.
In the past, to provide microwave
feeds to two high bandwidth cables it
was necessary to establish two "headends," feeding the A cable with microwave from one headend and the B cable with signals from a second headend. While this worked on several
occasions, it is a complicated procedure that cannot be applied in every circumstance because of the unavailability of two separate transmitter locations
with adequate separation between
them. With the adoption of 18 GHz, it is
now possible to feed one cable with 12
GHz and one with 18 GHz. The other
advantages are the large number of
channels (up to seventy-three 6 MHz
channels) and the large channel bandwidths available (up to 80 MHz).
Eighteen GHz microwave can be useful in providing upstream communications because it avoids frequency conflicts (either current or future) with the
existing downstream system. The complex multiplex systems that are sometimes necessary when 12 GHz CARS is
used for both up- and down-stream can
be avoided with 18 GHz.

Institutional network uses
While feeding dual cable systems will
probably be the most important contribution the 18 GHz CARS band will
make (simply because of the lack of alCommunications Engineering & Design

ternatives available), given present cable design trends, it is unlikely to be the
majority use. In the short term, the
more frequent use of 18 GHz will probably be in supplementing institutional
links. Eighteen GHz will be ideal for the
short links connecting an institutional
user to acable system when acable link
does not exist because of natural barriers, high underground construction
costs, an earlier decision not to build
into industrial/commercial areas, or a
location outside the franchise area.
One use that should prove valuable
is helping interconnect local area networks (LANs), the multipurpose corn-

munications networks many companies are installing to interconnect their
data processing and office automation
equipment. Since many of these systems already use the same RF technology as CAN systems, using acable system to interconnect corporate LANs at
various locations is a perfect application for the institutional networks many
cable systems have built. As discussed
above, 18 GHz CARS microwave may be
valuable in quickly and economically
filling in the "missing links.'
Another application for which 18
GHz microwave will find frequent application is as alink between along dis-
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tance user and along distance communications company. These links, sometimes labeled "by-pass," usually provide better service than the local exchange carrier and avoid the effects of
artificially raised prices for long distance access.
The lack of frequency congestion in
the 18 GHz band and the short distances involved in the above applications make 18 GHz microwave the perfect solution when cable connections
are unavailable.
Equipment availability
Several microwave equipment manufacturers already have digital 18 GHz
systems available today. Many cable
applications, however, will require analog systems. Even the digital LANs discussed above may want an analog microwave system that is "transparent" to
the LAN, eliminating the need to demod-

While the new band is not a panacea
for all of the industry's microwave
needs, it does provide significant benefits. The large number of channels, the
lack of spectrum congestion for several
years to come, and the technical flexibility available to users, all combine to
make 18 GHz microwave avaluable addition to the cable industry.B

ulate the VHF cable waveform to a
baseband digital signal that can be input into existing 18 GHz digital microwave systems.
Several of the major manufacturers
expect to have announcements in the
near future, but Hughes Microwave
Communications Products already has
received FCC type acceptance and will
start shipping in February. The Hughes
radios will be capable of handling 6
MHz vestigial sideband video, FM
broadcast radio signals, FM video, and
transparently passing LAN signals.
Equipment performance is similar to
that achieved by Hughes at 12 GHz.
(System performance, however, is not
similar because of the higher rain attenuation and multipath fading encountered at 18 GHz.)

Footnote
*In situations where there may be
regulatory problems in using aCARS license, it may be expedient to have the
license formally held by the customer
(as aprivate licensee) and for the cable
operator to provide and operate the
equipment. There are ample precedents
for such procedures in the private land
mobile area.

The recent FCC decisions significantly expanded the microwave spectrum available to the cable industry.

Figure 2
18 GHz Channel Plans
Revised Channel Plan (Current FCC Rules)
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Product Profiles: directional taps, traps

Directional taps from Scientific- Atlanta and American Technology
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Keeping an elpE on 1.13T11
13“loyEhrmul,
Director, Technical Services, Storer Cable Communications

Now that we have convinced ourselves of the importance
of "LPTV watching" and have gained aworking knowledge of
the licensing and denial procedures and their "windows"
from last month's article by Katherine Rutkowski, let's look at
how you can track LPTVs on your own computer with the assurance that no single development will escape your attention. We also will see some examples of what is "out there"
and develop some interesting, possibly surprising statistics.
To begin tracking, we must have the FCC database (obtainable from the NTIS" on standard half-inch IBM tape). The format is pure ASCII @ 1600 BPI, and there are no stumbling
blocks such as binary codes or embedded control characters.
Recently, the NTIS has been offering its data on other media,
such as floppies. Recent tapes have had about 39,000 records
of 360 characters each, making them a little over 14 megabytes. This length would necessitate several floppies.
This database not only holds all LPTV records, but also all
translator and TV records, which makes it useful for determining must-carry distances with precision and antenna orientation with relative field strength prediction for off-air reception. Each individual record contains all you could want to
know about astation. This information is well documented in
the paper work accompanying the first copy, and it gives afull
description of what each field contains and exactly where it is
located. In fact, there is such a wealth of information that
most of it can be dropped in the transfer process, making it
possible to get the record size down to as little as 51 characters.
Here are two raw records using 51 character fields containing everything you need for doing your own LPTV watching:
NEW -T

04-.588MELBOURNE

FL26125550804034810217RHTXAP

NEW-T

07

FL2832310812202840306R3TXAP

31.4ORLANDO

This is how they might look after formatting and printing:
CALL

CHAN

NEW-T 04NEW-T 07
6

3

POWR
.588

CITY
STATE
MELBOURNE
FL

LAI
LONG
282555 0804034

APP REFO

STATUS

810217RH

TX

AP

31.4
4

ORLANDO
II

283231 0812202
6
7

840306R3
8

TX
2

AP
2 = 51

FL
2

Use whatever formatting techniques your computer provides. If "print using," mask, or mapping statements are not
available, you can fall back on string manipulation such as:
110

CITYS=MIDS(REGORDS,14,25)

or

CITYS=RECORDSC14,111

A length of 51 characters is convenient because it gives 10
records for each 512 character disc block. At this density your
16 bit microcomputer will gather the statistics shown in Figures 3and 4. Distances also can be checked using the coordinates at about 100 per second. An excellent alternative size
would be 64 characters, giving 8records per block and allowing you to hold the first 13 characters of the owner's name if
you desire. On the tape afield of 36 characters is allowed for
the name.
The power used in the compressed record is the EIRP. Since
the problems you will encounter with LPTV are strictly line-ofsight phenomena, the HAAT and AMSL can safely be
dropped. The additional complications of using beyond-thehorizon calculations over anything but "plain earth" and using antenna height corrections are unnecessary and increase
run-time. The minus sign after the 04 is, of course, the offset.
Communications Engineering & Design

The APP REF# is needed to identify any application and typically comprises the date (computer style with no delimeters:
YYMMDD followed by two letters). The TX abbreviation indicates that the record is an LPTV or atranslator; the AP, that it
is an application. Other codes encountered are LI for license
and CP for construction permit.
The main problem in doing this yourself is getting the database off the tape and down to a manageable size. If you do
not have access to one of the larger micros with atape drive,
shop around for adata processing house.
During this transfer, it is desirable to drop areas such as
Alaska, Hawaii, Puerto Rico, Guam, etc. This takes only one
line of code and speeds things up. For example:
115

IF

INSTR/I,"AK,HI,PR,TT"„STATES)

) 0 RETURN

This line means that if the STATE$ of the record is IN-STRing
"AK, HI, PR, TT" (position greater than 0), then stop processing
and go back and read the next record. The size of the database after this compression technique is only about 34,000 records and only 1.79 Meg.
Our new compact file now needs to be sorted by ascending
latitude. Simply use your computer's sort utility to do this, but
be patient. A file of this size may take ten minutes to sort.
Next, our data file must be arandom access type so that we
can read it backwards as well as forwards and do binary
searches. If it is not already random access, convert it by writing it into the new format:
200

OPEN MI,"TV.SEQ",INPUT

210
220

OPEN M2,"TV.RND“.RANDOM.51,RECNUM

.RECNUM =

INPUT LINE 111,RECORD$

'This is the READ Lobo entry
'Read a line

230
240

<IF END -OF-FILE,

250

WRITE 112,

260
270

RECNUM=RECNUM , I

'Increment

GOTO 220

'Returr., to read

RECORDS

CLOSE FILES AND QUIT)

record 11 Variable

'translate as read

'write

line to Random file
record number
loop

Low power TV primer
LPTV interference is caused in the following ways:
• By transmitting on the output frequency of the converter
box, which is usually channel two or three. Any ingress of sufficient level would cause co-channel interference which
would appear to the subscriber as being on all channels.
MI By transmitting on, or adjacent to, a channel which is
being used for reception of distant signals. This could happen
on VHF or UHF. It then is necessary to calculate the strength
of the interfering signal at the receive site. In order to consistently avoid visible co-channel, this level would have to be 60
to 70 dB down on the distant signal level under worst case
conditions such as fading.
• By transmitting relatively high power on VHF and being
located among the system subscribers, causing ingress into
the distribution system and co-channel interference on that
particular channel.
• LPTV stations also may win away afew cable subscribers.
There can be no doubt that LPTVs pose areal threat to cable
operators. But if we are willing to learn the steps involved in
tracking LPTVs from application to operation, our systems can
avoid the problems listed above. The choice is yours: alittle
work now, or alot of work later?
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If your BASIC can use labels, simply replace the vacant line
with meaningful labels and scrap the line numbers.
We now have two ways we can go with our data. First, we
can write aprogram that will give us aprintout of any combination of TV, TX, license, application and CP or everything
within "X" miles of aset of coordinates, such as your headend(s). (See Figure 1.) Or we can search out LPTVs by application reference number (before or after the lottery); commit
the coordinates to memory; and have the computer run them
against afile containing all our system coordinates and have it
print warnings of conflicts to file and/or print. An example of
how this could look is shown in Figure 2. (Many lines were deleted in Figures 1and 2because of space limitations.)
First, we do not read or calculate on the entire file, but only
scan the relevant portion from asuitable latitude south of us
to asimilar offset to the north. Here is asimple example: Suppose we want to know everything within 60 statutary miles.
We could start at the beginning of the file and do the distance
calculation on every one of the 34,000 entries. This would take
six to ten minutes rather than the usual one minute. Knowing
that one degree of latitude is very close to 60 miles depending
on the latitude itself (the world is alittle flattened at top and
bottom), we only need scan our sorted-by-latitude file from
minus one degree of the given coordinate latitude to one degree north of it. Other radii are accommodated in a similar
manner using one degree of latitude for every 60 miles of
search radius. It is agood idea to scan 2or 3 percent extra,
since there is over amile difference in adegree latitude between Miami and "up-north."

Binary search
How do we get that starting point latitude? One way is to
start at the beginning, reading the latitudes until we get there.

TVt.SEEARCH
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65
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NEW-T
NEW-T
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NEW-T
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NEW-T
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0707ti
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II
11
II
11

NEW-T
NEW-T
NEWT
NEW-T
NEW- ,
NEW-T
NEW-T

II
11
11
11
11
11
11.

NEW-T
NEWT
NEW-T
NEW-T
NEW-T
NEWT
NEW-T
NEW-T
NEW-T
NEW-T

11.
11.
11.
11.
tt.
Il.
II.
11.
11.
11-

2014.00
5000.00
...
.
LAKELAND
FL 1175.00
DAYTONA REP FL
100.00
ORLANDO
FL
100.00
ORLANDO
FL
316.00
ORLANDO
FL 1260.00
MELBOURNE
FL
0.13
MELBOURNE
FL
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77
77
77
115
115
115
138
274
213
211
115
323
298
210
210
266
211
211
211
ell
211
413
211
349
349
189
189
189
189
189
189
266
210
Z66
e66
=66
166
210
210
210

266
17
17
104
323
223
323
3e3
244
105
e29
323
48
1
48
226
212
213
274
210
212
189

demV
31
24
28

AP
APP/LIC0

CP)

8309198E
41N8
820907KK

BTA1US
TV
PH
TV
AP
TV
AP

19
19
26
20
-19
24
17
17
17
22
22

8103310F
840229NS
HA0308RS
Gm0308XM
8403016L
E00307PS
HK0308PV
810312JR
HM0308SE
810311IU
GP0308P0

TX
TX
TX
TX
TX
Tx
TX
TX
TX
TX
TX

AP
AP
AP
AP
AP
AP
AP
AP
AP
PP
AP

22
22
22
22
25
22
17
17
17
17
i7
17
17
17
32
17
32
32
32
• 32
17
17
17

GP0308PR
GP030800
GP0208PV
GO03080A
MA0308RT
GP0.308PP

Tx
TX
Tx
TX
Tx
TX

AP
AP
AP
AP
AP
RP

GP0308RM
84030703
000308LU
GU0308NE

TX
TX
TX
Tx

AP
AP
AT.
AP

m10308Uv
GN03080U
840302R3
840302mB
84030eLT
840302LS
84030eLR
840302LO
8.030281
840302P0
8403028m

TX
Tx
Tx
TX
Tx
Tx
Tx
Tx
Tx
TX

e
AP
AP
AP
AP
AP
ao
po
ao
AP
AP
AP

840302RL TX
mN0308wT TX
G303081-5 TX
810327IA Tx
H.102080P Tx
MJ0308PJ Tx
G00308NJ TX
GE03080S TX
1.603081.12 TX
G103003SU TX
GH0308xN TX
Gw0208Lw TX
GB03080T TX
810304IY TX
G00308114 TX
630216vY Tx
81030.11 TX
830217UH TX
830218YU TX
81032418 TX
84030706 TX
GX0308SY TX

AP
AP
AP
AP
AP
AT.
AO
PP
AP
PP
AP
AP
AP
AP
Ao
p.t.
aO
AP
AP
AP
AP
AP

12 8007238E
Siel= TV
C:
Tv
LI
TV
LI
e476
8.09108F
1
.,,,,
t
i
:1
396
-4
Mee
1
4
e
4
810304IV Tx
AP

31
31
29
26

-

za
-.a
-le
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22
22
22
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›,'.
'
Ià
22
14
25
Z.
0
-6
37
33
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-6
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This is preferable to doing all the distance calculations, but
there is an even better way.
On afile of this size, a binary search really shines. It does
exactly what we should do when looking for a system fault:
divides the job (number of records) in half, goes there and
reads the latitude and asks, "Is what Iam looking for in the
top half or the bottom half?" If it is in the bottom half, it divides that in half and repeats the process. Logic tells us that
there will come atime when the piece is so small that it cannot be divided anymore. This will be your file record.
So how do we find alatitude that we just calculated which
may not necessarily be in the file? We add a little tailpiece
onto the binary search telling it to back down one record at a
time until it has a latitude which is the first one below what
we asked for.
This is what the code looks like. You can use it to do a binary search on any sorted key in any of your future programs.
300
INPUT”ENTER H/E LAT.:010411Si

320

LET HLAT=DI.M1/60.51/3600

330 LET START=(4LAT

'this
'or

RECNUM=0

READ

380 LET

to

411,NUMRECS

'get

we will

point

SEEKS.INT(LOG(NUMRECS)/.693147/11 'number of

A to

degrees

search

you store

number of recs

'for clarity

400

floating

is what

whatever your computer

'or wherever

370 LET NUMRECS . HIGH

for

needs

the

file

in the

file

info

leave NUMRECS

reads to

intact

find record

'BINARY:

410 LET

RECREO

/NT(IHIGH.LOW)/2)

'Low usually-zero.

420

READ 111,TVLAT

'reads at

430

LET

'convert

440

IF TVLAT

. START

THEN SOTO MATCH

450

TVLAT=DD•MM/60•SS/3600

'a

IF

TVLAT

I START

THEN HIGH = RECREO

460

IF

TVLAT

( START

THEN LOW

470

LET

480

IF SRCH(SEERS THEN SOTO

= RECNUM

SRCH.SRCH.1

Is

the Lat

'Did

BINARY

recnum
TVLAT

I land

Not

1ST

means

integer

from previous

to

lucky match.

'Count

500

line

numeric degrees

take short

oath home

higher

than start

uo

low.

too

,

Go to

top half

number of reads

done yet.

do another read

'MATCH:

510

READ III,TVLAT

520

IF

TVLAT

.)

START

THEN

RECNUM=RECNUM-1

:SOTO 510

'back

on

if

eoual

or high

You are now positioned to process only the needed records. Sequentially read each record and calculate the distance. Here is a popular and simple formula that's based on
circular trigonometry and is accurate enough for this work:
(L1 ind L2 are your headend coordinates. L3 and L4 are the latitude and longitude read from the record and converted to a
floating point number of degrees.)
600
620

'DISTANCE:
IF L3

) FIN THEN

SOTS

END' OFF

'Fin

is end of scan

630 LET

A=IL2-L4/

. .0174532925

'Converting

640 LET

B.198-LI)

• .0174532925

'B

650 LET

C.(90-L3)

• .0174532925

660 LET

E=COS(B(•COS(C).SIN(13/•SIN(C).COS(A)

= HLAT“

to RADIANS

is constant.

Better done once only

670 LET F.ATN(SDR(ABS(1-E'2i)/E)
680 LET
690

Modular System.

your head-end or whatever
'converted

- I/

OPEN 011,"TV.RND",RANDOM,51,RECNUM

350 LET
360

crease your profits by
reducing losses from piracy
quip

'OPENER:

310

340

PROFIT& LOSS!

IF

DIST. F.3956.268
DIST

) RADIUS

'MILES

THEN SOTO SCAN

700

'In

our example

it

was 60 miles

'SEARING:

710 LET G. (COS(C)

- COSIF1•COS(B))/(SIN(F).SIN(B/)

720 LET AZ.ATN(SOR(ABS(1-0^2))/)3).57.295779578
730 IF H ( 0 THEN H.41.180
740

LET J.SINIA).57.2957795785523

750

IF J (=

'DEGREES.

Az

is azimuth.

'DEGREES

Initiate or terminate individual
subscriber services
Pay-per-view control
Multi-tiering capability
Add-on compatibility

0 THEN H . 360-H

800

omplete off-premi
control

'LEVEL:

810 LET LOSS=36.6.20•LOGIOIDD).20•LOGIO(FREW
820 LET EIRP.(10•LOGIO(POWER))+108.75
830 LET LEVEL=(EIRP-LOSS)v2
REM

Thats

it'

Send

the record and

'Calculate path

loss

in dB FREO=MHz.

'Express EIRP in dBmV. Log . base 10
'Line of sight DIPOLE reading in dBMv
results to spooler file.

PRINT USING MASN,CALL,CHANNEL,POWR,LOCAT1ON,DIST,BEARING,LEVEL,STATUS
(GO

BACK AND

READ

THE NEXT

RECORD ETC UNTIL

DONE.)

Since our main data file is sorted by latitude, we cannot use
it to do a binary search by application reference number
(ARN), so we create an index instead and sort the index in ascending order of ARN. If you use dBASE II or something similar, that is just one command: "INDEX ON APPREF TO APPREF." But it is more fun and very little trouble to build your
own, which seems to work better than dBASE anyway. Just
read the main file and transfer the ARN (for example,
840321RE) and the record number to a new file with a name
like TV.IDX. If you store the record number in binary form, it
only takes two bytes, giving atotal record size of amere ten
bytes. Now, sort this by ARN, and when the FCC announces a
lottery date or the results of one, you can enter the apprefs
Communications Engineering & Design

Basic
Service

$ 1,4.25 per

drop*

Basic &
1Tier
eh, .
•
OOper drop,

*based on a400 drop system

CT

TELEVISION EQUIPMENT INC.
8750, 8th Ave., Ville St. Michel
Montreal, Quebec 1-11Z 2W4
(514) 374-6335

January 1985141

TECH II
I
-PTV

MONTHI-Y

PROTECTION

RUN

The following LPTV/Translator Applicants have been drawn in
this months lottery,
identified in our data-base by Aoplication
Reference and listed in expanded form below.
APP/LICM
810217MG
830218ZN
840116N5
831214VL
8401I6LH
810116RE
8101081L
810217MY
840116R2
80090911
831214115
820617M8
820330TZ
820430RY
840116SY
8401I6RD
8401167M
820419SV
820615PV
82061767

CALL
NEW-T
NEW-T
NEW-T
NEW-T
NEW-T
NEW-T
NEW-T
NEW-T
NEW-T
NEW-T
NEW-T
NEW-T
NEW -T
NEW-T
NEW -T
NEW-T
NEW-T
K70000
NEW -T
NEW-T

CH
60
49
25
42
47
52
69
62
25
57.
05
28
03.
39
2717
1934
51
45

LOCATION-STATE POWER LAT---LONG--ST. LOUIS
MO
9.06 383851 902013
RICHLAND, EWA
2.9 4614011191904
DESTIN
FL
11.0 302419 862956
COLUMBIA
MO
15.5 385647 921918
BELLINGHAM WA
13.0 4845401222913
MEMPHIS
TN
3.34 350917 894920
LITTLE ROCKAR
1.67 344750 922926
COLUMBUS
OH
.941 400933 825521
COOS BAY
OR
12.8 4323281240748
FORT MYERS FL
1.62 264256 815036
OIL CITY
P8
0.06 412505 794252
FOND DU LACWI
11.7 434340 883330
OSCODA
MI
.241 44201E1 833716
BRIDGEHAMPTNY
10.7 405628 721832
JONESBORO
AR
1.30 355118 904420
2.64 464552 675923
CARIBOU
ME
JEFFERSON CM0
19.1 384044 920431
NANTI, ETC.UT
.741 39120E 114339
WABASH
IN
.744 404711 854919
FORT LEONARMO
16.8 374530 920E30

ETC ETC ETC ETC ETC ETC ETC

ETC

ETC ETC ETC ETC

ETC ETC

STATUS
TX
AP
TX
AP
TX
AP
TX
AP
TX
TX
AP
TX
AC
TX
AP
TX
AP
TX
AP
TX
AP
TX
AP
TX
TX
AP
IX
AP
TX
AP
TX
TX
AP
TX
AP
TX
4.C.

no

np

ETC ETC

We have less than 15 days in which to file for a denial of
licence where any of the above may intrude tnto one of the
protected systems as indicated below
SYSTEM
NAYM1N
CLPNTO
DAPHNE
ELBAXX

ST

AL
AL
AL
AL

RAD
10.0
11.0
8.0
5.0

STATUS
OKAY
OKAY
OKAY
OKAY

FLORAL AL deeTWe sPgee°N róW1

MILES

GENEVA AL
CALL
CH
NEW-T 25

M

NEW -T

25

DESTIN

11.00

5.0 POSSIBI,g_CONFLICT
LOCATION STATE
POWER
DESTIN
FL
11.00

MONTGO AL
PRATTV AL
SAMSON AL
CALL
CH
NEW-T 25

FL

BRNG dBmV
194
-3

APP/LICO STATUS
840116N5 TX
AP

W3

e n?

de'
4.

poo/LICM STATUS
840116N5 TX

MILES BRNG dBmV
50.3
210
-5

APP/LICIS SATUS
840116N5 TX

MILES BRNG dBmV
-7.8
311
23

ADP/LICM
810108IL

no

10.0 OKAY
10.0 OKAY

5.0 POSSIBLE CONFLICT
LOCATION 5(ATE
,-.0WEH
DESTIN
FL
11.00

SLOCOM AL
SYLACA AL
TROYXX AL

37.7

no

5.0 OKAY
5.0 OKAY
10.0 OKAY

LITTLE AR 15.0 PWSIel,g_CONFLUI
CALL
CH
LOCATTON STAIE
POWER
NEW -T 69
LITTLE ROCKAR
1.67

STATUS
TX
AP

Figure 2

(since the FCC presently does not give the coordinates) and
do abinary search for the APP REF. It will be found if it is in
the file and will give you the Recnunn of the LPTV so that you
can go straight to it with one read. The record along with the
coordinates can be stored in an array. When finished batching in the LPTVs by ARN, you can use the same basic distance,
bearing and loss calculations to run against any or all of your
system coordinates and have it print out the ones that fall
within "X" miles of your headend(s).
A small portion of a six-page printout of all the activity
within 50 miles of the Orlando City Hall, generated using
these techniques, is shown in Figure 1. The radius of this imaginary system is 15 miles. In order to show arepresentative selection of VHF entries on one page, 30 channel 07 applications
and several from other channels and catagories (except channel 11) were edited out.
Actually, this is probably all you will ever need, since it tells
you both the nature and magnitude of any upcoming problems. You then can watch the FCC publications to see
whether anything potentially serious comes up.
A few words of explanation might be in order here regarding some features that have been built into this version. Let's
look at the real case marked by asterisks in Figure 1. The applicant is asking for channel 11+ and a horizontal EIRP of 795
watts. The level off of a dipole antenna at 0.6 miles is +32
dBmV. The 0.6-mile figure was chosen because it covers adistance of alittle more than one square mile. Assuming adrop
level of 0dBmV and adrop cable isolation of 100 dB, you can
see that the level calculated will place customers on the
threshold of co-channel.
In the likely event of minor deterioration in drop or connector integrity, co-channel will become disturbingly visible on
channel 11. (Note that this is at 0.6 miles from the LPTV station

GAMCO Introduces
The First Complete 600 MHz Passive Series
The technology of tomorrow -we've got it now. We at GAMCO
have anew generation of quality engineering. When it comes to
cable at GAMCO, we vfflill walk away. Performance speaks
louder than words from an old name in performance. Teamwork
and experience -a winning combination
Technology above the rest- not the same old line
• negative-positive traps
• trunk traps
• channel droppers
• 2, 4& 8way indoor-outdoor splitters

• FM splitters
• matching transformers
• 2, 4& 8way directional taps
• connector series

In stock quality products designed to endure the toughest conditions
See what makes the difference!
In New Jersey call (201) 381-0700 or our Toll Free number 1(800) 221-1367
GAMCO Industries, Inc. •19 Walnut St. •Clark, NJ 07066
GAMCO Norway AS TLE 02-884860 TLX. 72837
42/January 1985

Gukarn Oslov. 16-N1800 Askim Norway
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Superior Satellite Engineers
DUAL-BEAM PERFORMANCE KITS FOR 3-METER TO 4.6
METER SATELLITE ANTENNAS.

Receive simultaneous satellite
programming from Satcom 3R
and Galaxy I OR Comstar 04
and Westar 5

TYPICAL INSTALLATIONS
Scientific Atlanta
4.6m
Scientific Atlanta
3.65m
Scientific Atlanta
3.2m
3.7m
Prodelin
MSC
4.0m
(and many more)

SSE performance kits feature individual azimuth, elevation, focal length
and polarity adjustments. Fibreglass
cover for protection.

Performance kits available for 5m to
11m antennas

SUPERIOR SATELLITE
ENGINEERS
P.O. BOX 1149
ROSEVILLE, CA 95661

(916) 791-3315
U S Patent P.
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TECH II
ANALYSIS

of

TV

DATABASE

VHF
TV

LICENCES

TV
TV
TV

CP'S
APPLIC.

606
76
84

+
+
+

SUB

766

+
+

TOTALS

UHF
521
326

▪
▪

402
602

=

2131
4295

519
1365

TOTAL.
1127

TX

LICENCES

2472

TX
TX

CP's
APPL IC.

273
3790

1823 =
+
486 =
+ 23833 =

759
27623e

LP

SUB

6535

+ 26142

=

32677

7301

+ 27507

=

34808

GRAND

TOTALS
TOTALS

RECS

SCANNED

Time

taken

LPTV

POWER

NUMBER

OF

34808
00:06:04

LEVELS

APPLIED

FOR:

APPLICANTS

> VHF

UHF

POWER SHOWN PS ZERO:
UP
TO
100 WATTS:
101
TO
1000 WATTS:

0
2, 364

0
299

1, 196
69

3, 465
7, 549

142
19

12,374
146

1001 TO 10000 WATTS:
TEN TO 100 KILOWATT:
OVER 100 KILOWATTS :
LPTV

POWER

transmitter.) Subscribers closer in will receive more. This case
is based on areal application at 795 watts, and an analysis of
the data shows that 37.6 percent of the VHF applicants are
asking for similar or higher levels.
Figure 2 shows the kind of printout we could generate by
going in via the application references. This could be run just
before alottery (a lot of work) or on the lottery results. In the
latter case, you would have to work fast with only a 15 day
window.
Finally, the same database and methodology produced the
rather interesting statistics shown in Figure 3. Here we
are working with over 100 variables, but the 82 channels of the
graphic are taken care of with an array and one line of code:
900

CHPNNEL(CHPN'NUM)=CHPNNEL(CHPN'NUM)

1

Where CHANNEL is the channel we are counting to, and
(CHAN'NUM) is the subscript of the array we are storing the
results in and is, of course, the same number as the channel
number.
If all this do-it-yourself programming seems rather arduous,
don't worry. These services are available from specialists at a
range of prices. But whether you "do-it-yourself" or buy the
printouts, make sure you stay abreast of what's happening
around your systemsli

REQUESTED:

HIGHEST

LOWEST

AVERAGE

425.000

0.001

12.764

(KILOWATTS)

Figure 3

SIMPLE AND EFFECTIVE
"An instrument you can find fault with"
Manufactured by AVTEK INC.
Aurora, Nebraska (402) 694-5201

*NTIS is the National Technical Information Service, 8258 Port
Royal Rd., Springfield, Va. 22161. Singles-$240. Subscription$180/month.

Model 3140 This ultra-reliable back-up modulator is digitally
tunable to any one of 59 channels (channel 2through RR). It's
compatible with both IF and baseband video scrambling systems without external f
liters and combiners. Other features
include: non-volatile memory, remote control through standard RS-232 port, alphanumeric LED displays, output RF AGC,
+55 dBmV rated output, input audio limiter, input video
loop-through with AGC, dual audio/video inputs, and video
modulation AGC. For mare information on these or any of
Phasecom's High Performance headend equipment, contact:

PHASECOM CORP.
6365 Arizona Circle, Los Angeles, CA 90045
(213) 641-3501e Telex 181899
Phasecom reliability: because everyone's watching you.
Reader Service Number 32
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BFTV/
ENGINEERING
CoolTech Systems
Direct current powered headends
featuring:
1. Gould/Dexcel receivers, LNA's
and block downconverters
2. Nexus modulators and signal
processors
3. Uniterruptable power
4. Superior surge protection
5. Cool operation
The advantages of DC-UPS systems
"overpowers" the conventional
headend wiring approach. CoolTech
allows for adjacent configuration of
all rack items; and cool operation
means high reliability. Let BFTV Engineering take the heat out of headend maintenance.

Construction
Services
We hate to put this in print, but our
construction teams are great at what
they do. (Now they'll all want raises.)
1. Dish Erection
2. Tower Erection
3. Custom Equipment Buildings
4. Underground Construction
Have a "unique" construction situation? Call us, we have put systems in
"unique" places for years.

Reader Service Number 33

Fully Agile
Headends
Systems with agile inputs and outputs greatly reduce maintenance inventory. Private cable MSO's can reduce long-term capital requirements
by standardizing system designs.
BFTV Engineering can provide the
cost-benefit analysis for understanding total agility. It's not for
everyone, but it might be right for
you.

Let's Talk
(813) 377-5231
• Gould
• Harris
• Nexus
• Panasonic
• Pico
From parts to integrated systems,
we speak your language.

BFTV
ENGINEERING
2251 Cattleman Rd.
Sarasota, FL 33581
(813) 377-5231

I

Traps
Co. name,
model

Eagle
Comtronics
NF super
2-6
A-F
G-I
7-13
J-0
P-W
Gamco
617 4-pole
2-6
A-H
G-I
7-13
J-W

Minimum
channel rejection
depth

Lower
adjacent
video

Lower
adjacent
sound

Upper
adjacent
video

Insertion
loss

Temperature
range

-75
-75
-75
-75
-70
-70

.5 dB
1 dB
1.5 dB
2 dB
3 dB
3 dB

-4 dB
-6 dB
-7 dB
-10 dB
-15 dB
-25 dB

-.5 dB
-1 dB
-1 dB
-2 dB
-3 dB
-3 dB

see above

see above

-75 dB
for all
channels

-.75 dB
-1 dB
-1.5 dB
-2 dB
-2.5 dB

-4 dB
-5 dB
-7 dB
-10 dB
-20 dB

-.75 dB
-7 dB
-1 dB
-2 dB
-3 dB

1 dB
5-400 MHz

-65
-65
-65
-60
-60

-.5 dB
-.5 dB
-1 dB
-2 dB
-3 dB

-4 dB
-6 dB
-8 dB
-10 dB
-15 dB

-.5 dB
-1 dB
-1 dB
-2 dB
-3 dB

see above

I@ ± 12 MHz)
-1 dB
-1 dB
-1 dB
-1 dB
-1 dB
-1 dB
-1.5 dB
-1.5 dB
-1.5 dB
-1.5 dB
-2 dB
-2 dB
-2.5 dB
-2.5 dB
-3 dB
-3 dB

-4 dB
-5 dB
-6 dB
-7 dB
-8 dB
-9 dB
-10 dB
-11 dB
-12 dB
-14 dB
-15 dB
-16 dB
-17 dB
-18 dB
-19 dB
-20 dB

(
«t ± 12 MHz)
-1 dB
-I dB
-1 dB
-1 dB
-1 dB
-IdB
-1.5 dB
-1.5 dB
4.5 dB
-1.5 dB
-2 dB
-2 dB
-2.5 dB
-2.5 dB
-1 dB
-3 dB

-60 dB
for all
channels

-1
-1
-1
-1
-1

dB
dB
dB
dB
dB

-3
-4
-5
-6
-8

-1
-1
-1
-2
-3

dB
dB
dB
dB
dB

-50
-50
-50
-50
-65
-65
-50
-50

-2
-2
-3
-3
-3
-3
-5
-7

dB
dB
dB
dB
dB
dB
dB
dB

-2 dB
-8 dB
-40 dB
-40 dB
-40 dB
-40 dB
-40 dB
-40 dB

-2
-2
-3
-3
-3
-3
-4
-6

dB
dB
dB
dB
dB
dB
dB
dB

dB
dB
dB
dB
dB
dB

Intercept
TT-super
2-6
A-E
F-I
7-13
J-W
Mi( rowave
Filter
5KV standard
2, 3
4
5-D
E, F
G-I
7
8
9
10
11
12,13
1-1.
M-0
P-S
T-V
W

dB
dB
dB
dB
dB

-70 dB
for all
channels

see above

-40--+ 140°F

Pico
SNF 4-pole
supernotch
2-6
A-C
D-F
G-I
7-13
Vitek
single channel
2, 5
3, 4, 6
A-2—I
7-13
A-I (narrownotch)
A-I (special notch)
J-W
AA-QQ
Electroline
TV Equipment
EMSR
0-100 MHz
108 MHz
120-160 MHz
175-216 MHz
223 MHz
300 MHz
46IJanuary 1985

dB
dB
dB
dB
dB
dB
dB
dB

dB
dB
dB
dB
dB

N/A

-40-- +140°F

0-100°F

-.5 dB
-1 dB
-40 dB
-2 dB
-25 dB
-45 dB

-30-- + 150°F
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Big Deal
Cable System Security
with Pico Traps and Super Traps.
Peace of mind from Pico Products'
Two Year Warranty. The convenience of having
the trap you want in stock at Anixter Communications.
Responsive to the needs of the cable industry, Pico
Products, Inc. is the benchmark of excellence
for cable security products. Quality,
Warranty, Availability.
That's abig deal.

AMUR
COMMUNICATIONS

I
FI

'co

PRODUCTS, INC.

MUM

COMMUNICATIONS

103 Commerce Blvd.
Liverpool, New York 13088
1-800-822-7420
In New York State Call (315) 451-7700
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CANADA

I

CI

EMPLOYMENT OPPORTUNITIES/HELP WANTED
•

JIM YOUNG &
ASSOCIATES
"Leader in the Placement of Cable
television Professionals"

i3akerScott
&co.

Nationwide Service

FEE PAID

THE PROFESSIONAL CABLE
PLACEMENT PEOPLE

(800) 433-2160
(817) 599-7623

Positions available with MS0s. Networks, Regional & Independent Operators, Coast to Coast.

Texas Collect

All Levels of Management

If you like meeting people and the
thought of coast to coast travel opportunities appeal to you, there may be a
place for you on our team.
To qualify, as a minimum, candidates
must have:
• Successfully completed a 2 year
electronic technology school program.
• 4years CATV experience.
• Headend equipment maintenance
skill.
• Broadband systems sweep and
balance exposure.
Send resume and salary requirements
to:
ComSonics, Inc.
P.O. Box 1106
Harrisonburg, VA 22801
Atten: Field Engineering Department
An equal opportunity employer.

POSITIONS AVAILABLE
Young and growing MS0 is looking for
experienced CATV people to work in
sunny South. Position currently avai:able: Assistant Operating Manager,
Chief Engineer, Trunk Technician, Reverse System Technician, Installation
Manager, Headend/Bench Tehcnician.
Above listed positions minimum 5
years of experience. Salary commensurate with experience.
Please send resume and salary requirements to:
Attn: Personnel Manager
P.O. Box 011791
Miami, FL 33101
48/January 1985

General Management
Operations (corp. 8, field)
Engineers
Technical
Sales/Marketing
Finance/Accounting

Call or write In CONFIDENCE

One Young Plaza
1235 Ranger Highway
Weatherford, TX 76086

CATV & LAN
TECHNICAL FIELD
SUPPORT

•
•
•
•
•
•

Call Suzanne Sparrow
Today
For information on
Classified Advertising
(303) 860-0111

ENGINEERING • MANAGEMENT

JUDY BOUER

DAVID ALLEN
President. Cable Div

"WE DON'T TALK CABLE, WE
KNOW CABLE"
1259 Route 46
Parsippany, NJ 07054
201-263-3355

CABLE SEARCH
ASSOCIATES
Professional Search
and Placement
Engineering
Management
Technicians

Sales
Marketing
Construction

Call or Write

• SALES

WICK KIRBY
(312) 369-2620
Telex: 720-462

MS0 Of Equipment

P.O. Box 2347. Naperville. IL 6056f.

TECHNICIANS • MARKETING

RR
C

CAREER
MARKETING
ASSOCIATES

ROBIN SQUIRES
Cable Television Specialist
7100 East 13elleview, Suite 206
Englewood, CO 80111
(303) 779-8890

CABLE TV
• SWEEP TECH
• LINE TECH
• CONVERTER TEST
SUPERVISOR
Two years' experience required
area.
An EEO employers
Call or send resume to:

Chicago

PEAK Technical Services
116 South Arlington Heights Road
Arlington Heights, IL 60005
(312)870-7325

HOW TO RESPOND TO A BLIND BOX
AD:
Box: CED (Box Number)
do CED MAGAZINE
P.O. Box 5208 TA
Denver, CO 80217

If you do not want your resume
forwarded to any specific
companies, please enclose alist
with your resume and direct it to
the attention of:
Suzanne Sparrow
Iwill return your resume if it is not
to be forwarded.

Place a classified ad in
CABLEVISION and CED
Call or write
P.O. Box 5802 T.A.,
Denver, CO 80217
(303) 860-0111
Communications Engineering & Design

BUSINESS DIRECTORY/PROFESSIONAL SERVICES
I

Mega Hertz Salts
Convert to
MEGA HERTZ

NEMAL STOCKS:
•SPLITTERS •SWITCHES
•TRANSFORMERS
•ADAPTERS •CONVERTERS
Immediate Defivery!!!

Call or write for
Cable Systems Pricing

"CATV CABLE"
Cable Television
Manufacturer's Representative
And Distributor
7061 So, University, Suite 210
Littleton, CO 80122
(800)525.8386
(303)797.7900

used equipment in your inventory? Why not
turn it into cash. A classified ad in CABLEVISION and CED is just the ticket. Call me
today.

Suzanne Sparrow
(303) 860-0111

1-800-382-BRAD

BRAD

NEMAL
ELECTRONICS, INC.

osas alctawdc.

ana
«11101811.1:11.

12240 N.E. 14th Avenue

North Miami, FL 33161
(305) 893-3924

Complete Drafting
Services
System Design with
BOM

Subscribe
to

TELL IT!
SELL IT!

• Excellent Quality From Our
Specially Trained Staff

-.

4001 Airport Parkway
Suite 590
Bedford, TX 76021
(800)628-0088
(817)354.7500

Is your cable system for sale? Do you have

•Fast Turnaround

WE EXPORT WORLDWIDE

2700 Rockcreek Pkwy., Suite 304
Kansas City, MO 64117
(800)821.6800
(816)842-2880

e

Ad dressable
Converter
Repairs

Peseee

•Jerrold and Oak

•TRUNK CABLE
•DROP CABLE •AMPLIFIERS
•SATELLITE CABLE
MHZ

prvrier
,0,1/
r

Over 23 years experience

CED

E. Mark Russell
P.O. Box 1764
Bradenton, FL 33506
(813) 746-8824

CLASSIFIED ADVERTISING MADE EASY
To place your own classified ad, simply fill out this coupon and return it to:
Suzanne Sparrow, CED Magazine, P.O. Box 5208 T.A., Denver, CO 80217. Be
sure to let us know how many times you want to run your ad.

Ad Copy

Bill to: Company
Address
City
Phone
Ordered by
# Insertions

State

Zip

Rates are $50/per vertical column inch for line classifieds. Allow approx.
40 words per inch. There is a one inch minimum.
Communications Engineering & Design
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CABLEDEX
f

WANTED
EXPERIENCED UNDERGROUND FOREMAN—
FOREPERSON
ESTABLISHED UNDERGROUND CATV CONTRACTOR SEEKS
EXPERIENCED AND QUALIFIED FOREMAN OR FOREPERSON
FOR PROJECTS IN FLORIDA, MASSACHUSETTS, NEW
HAMPSHIRE AND NEW YORK (TOP WAGES AND BENEFITS.)
PLEASE SEND RESUME OR CALL:

CONTRACTORS
Richard P. Early, Jr.
58 So. Kimball St.
Bradford, Mass. 01830
(617) 374-8033

BRADFORD, MASS.

BIll Soucy
P.O. Box 10408
Pompano Beach, Fla. 33061-6408
(305) 971-6111

What one word can
increase your
company's visibility?

REPRINTS
REPRINTS
Reprints are a convenient, cost
effective communication tool:
designed to give your company
high visibility in the marketplace.
They are ideal for announcing
new products and events to customers, suppliers and staff.

Suzanne Sparrow
Classified Advertising Manager

CED CABLEFILE
Office: 600 Grant St., Suite 600, Denver, CO 80203 (303)860-0111
Mailing Address: P.O. Box 5208 T.A., Denver, CO 80217

For more information contact Suzanne Sparrow, Classified Department, International Thomson Communications Inc., P.O. Box 5208
T.A., Denver, Colorado 80217 or
call (303) 860-0111.

YOUR BUSINESS CARD HERE FOR ONLY $60

Better than ever—with a new
company name.
INTERNATIONAL THOMSON
COMMUNICATIONS INC.

USED
AERIAL BUCKET TRUCKS
Most units completely rebuilt.
Specializing in CAN use.
Telsta SU34s and T4Os Plus other makes
and models.
(Call toll-tree)
1-800-343-4614
Leo LeBlanc
(617) 893-3900
Colvins Inc. AERIAL TRUCKS
185 Prospect Street
Waltham, Mass. 02154
(Boston)

50/January 1985

Advertisers' Index
Alpha Technologies
Anixter Communications
Augat/Broadband Communications
Avtek, Inc.
BFTV Engineering
Belden Corp.
Broadband Engineering
Burnup &Sims/Capscan
C-Cor Electronics Inc
Compucon, Inc.
Comsearch
CWY Electronics Inc.
CWY Electronics Inc.
Eagle Comtronics Inc.
Electroline TV Equipment
GAMCO
Gould Battery
ITW Linx
Jensen Tools Inc.
Learning Industries
M/A-Com Commscope
Microflect
Monroe Electronics, Inc
Nexus Engineering Corp.
Optoelectronics, Inc.
Phasecom
Pico Products, Inc.
Radyne Corporation
Rainbow Satellite
RMS Electronics
Sadelco, Inc.
Scientific-Atlanta
Superior Satellite Engineers
Tele-Wire Supply Corp
Triple Crown Electronics Inc
Vitek Electronics, Inc
Wavetek
Wegener Communications
Weldone Trading Co. Inc.
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Communications Engineering & Design

Nick Worth
Vk•e. President of Engineering
Telecable

"The amount of information with which today's engineer is confronted, is
massive. It is important to select for review, those sources of information
which give you the timely facts you need to make good decisions. For me,
ŒD magazine is one of those sources."

The Engineer's Most Valuable Tool

International Thomson Communications Inc.
600 Grant Street
Suite 600
Denver, CO 80203
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Directional taps
Model

Bandwidth

AM Cable
SDT series

Min. tap
return loss

Power
passing

Max. insertion
loss gr 400 MHz
(tap value-32)

Min. tap-to-output isolation
at tap values of 8-32, 11-35,
14-38 for 2-, 4-, & 8-way

Mount

5-450 MHz 2-, 4& 8-way

18 dB
(450 MHz)

7amps

0.5 (2,4); 0.6 (8)

21-45, 24-45, 27-45

aerial or
pedestal

American
Technology
300 series

5-450 MHz 4-way

20 dB

6amps

0.7

-, 28-44, -

strand or
pedestal
(convertible)

BlonderTongue
DMT series

5-450 MHz 2-, 4-way

18 dB
6amps
(300-400 MHz)

0.2 @ 54 MHz

24-44, 29-50, -

strand or
pedestal

Cabletenna
TD series

5-500 MHz 2-, 4-way

18 dB
(450 MHz)

7amps

0.6

23-44, 25-47, -

aerial or
pedestal

Eagle
Comtronics
EC series

5-600 MHz 2-, 4-

20 dB
& 8-way

7amps 0.5
(5-400 MHz)

23-43, 25-47, 26-50

aerial or
pedestal

Gamco
608

5-450 MHz 4-way

18 dB

6amps

-, 30-45 (TV: 14-30)

n/a

Intercept
IMT series

5-500 MHz 2-, 4-

20 dB
& 8-way

6amps 0.5
(400 MHz)

23-44, 25-47, 28-50

aerial or
pedestal

Jerrold
SPI series

5-600 MHz 2-, 4-way

18 dB

7amps

0.7 @ 450 MHz

23-50, 23-50, n/a

pedestal or
strand

FFT series

5-600 MHz 2-, 4-

18dB
8-way

7amps

0.5

n/a

strand

Macom
Tru-Spec

5-900 MHz 4-way

18 dB

n/a

n/a

n/a

indoor or
outdoor

Magnavox
8000 series

5-600 MHz 8-way

18 dB
(to 400 MHz)

6amps

0.6

RMS Electronics 5-550 MHz 2-, 4-,
Unitap series

18 dB
6- & 8-way

6amps 0.3 @ 54 MHz
(300-400 MHz)

21-42, 24-42, 26-42

aerial or
pedestal

ScientificAtlanta
SAT series

5-500 MHz 2-, 4-

18dB
& 8-way

6amps 0.7
(300-400 MHz)

22-41, 25-43, 27-44

aerial or
pedestal

Texscan
T4DTM

5-450 MHz 2-, 4-way

18 dB
7amps
(300-450 MHz)

0.65

22-44, 22-47, -

strand or
pedestal

Trans USA
OT series

5-500 MHz 2-, 4-way

20 dB

0.5

27-44, 27-47, -

aerial or
pedestal
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Output
ports

6amps

n/a

-, 30-46

aerial or
pedestal
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FLATNESS....

DOES MAKE THE DIFFERENCE
TM

SERIES 450MHz 2,4,6 &8-WAY MULTI TAPS

•No "Accumulative Rolloff".
•"Linear Slope" is compensated for, by amplifier tilt control, for flat levels.
•Greater Amplifier Spacing.
•Cost Reduction of non-required additional amplifiers and maintenance.
.Your comparison Cascade Testing will confirm the importance of Flatness.

Technical Report
and Specif ications
available

RMS ELECTRONICS, INC. /CATV DIVISION -50 ANTIN PLACE, BRONX, N.Y. '10462
TOLL FREE: (800) 223-8312 (Continental U.S.A., Puerto Rico, U.S. Virgin Is.) -CALL COLLECT: (2121892-1000 (N.Y. State)
WESTERN OPERATIONS:
2901 W. GARRY AVE., SANTA ANA, CALIF., 92704 TEL. (714) 662-1041 -TOLL FREE: (800) 247-8435 (Calif. Only)
TOLL FREE: (800) 624-2511 (Continental U.S.A., Puerto Rico, U.S. Virgin Islands, Alaska, and Hawaii)
Reader Service Number 35
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Subscriber
Jerrold intros products
Jerrold announced four new products at the Western Show. The Starfone
impulse-pay-per-view system operates
with any Jerrold one-way addressable
converter and uses atelephone return
path for upstream communications.
The subscriber portion is configured as
asidecar add-on and hooks up to standard telephone equipment via aplug-in
extension line.
Jerrold's and Tocom's new stereo
adapters upgrade existing Jerrold RF
addressable and plain converters and
the Tocom 5503 baseband set-top terminal to pass the BTSC stereo signal.
The Jerrold add-on stereo adapter intercepts the audio signal before it is
passed to the descrambler, thereby circumventing any sync reconstitution
problems.
The Tocom stereo decoder works by
taking the 50 Hz-100 kHz composite
audio signal from the baseband converter's audio demodulator. Since the
stereo signal isn't sent to either the baseband converter's descrambler or modulator, the stereo and second audio program information are not stripped from
the signal.
Jerrold's new Starcom addition—the
Model yl RF addressable converter—
also is stereo upgradeable. Its downloadable capability eliminates the need
for PROM-burning and permits all service authorizations and terminal parameters to be transmitted from the addressable computer-controller. Elimination of the trap door and reduced
components improve reliability and
converter security.
For more information, contact Jerrold, 2200 Byberry Rd., Hatboro, Pa.
19040, (215) 674-4800.

Zenith decoders
Zenith Electronics debuted a stereo
compatible Z-TAC baseband decoder, a
TV stereo adapter, a450 MHz "A-TAC"
decoder and the "TAC-Timer" remote
control transmitter.
When used with the Z-TAC decoder,
the stereo adapter lets any color TV set
receive stereo and second audio programming.
The A-TAC decoder is alow-cost version of the Z-TAC that is stereo transparent because it doesn't place sync information in the audio subcarrier.
For more information, contact Zenith
Electronics, 1000 Milwaukee Ave., Glenview, III. 60025, (312) 391-8181.
56/January 1985

Westinghouse/Sanyo
converter, module
Westinghouse and Sanyo released
their VM 2000 500 MHz RF addressable
converter and SM 2001 stereo module
that enables subscribers to receive
stereo sound without astereo TV.
For more information, contact Westinghouse Buildng, 11 Stanwix St., Pittsburgh, Pa. 15222, (412) 642-3494.

OTAS multidwelling unit
A security rack for OTAS off-premises multiple dwelling applications has
been introduced by Pico Products. The
rack is preassembled with as many as 40
subscriber modules, with one module
required per subscriber. Each module
contains an addressable switch for basic service and seven active traps.
For more information, contact Pico
Products Inc., 103 Commerce Blvd., Liverpool, N.Y. 13088, (315) 451-7700.

S-A releases converter
A 450 MHz addressable converter
was introduced by Scientific-Atlanta.
The model 8550 converter features
dynamic switched sync suppression
and self-diagnostics, which indicates
subscriber tampering as well as the
unit's operating status.
By eliminating the PROM, the unit is
able to store authorizations and frequency allocations downloaded from
the headend.
For more information, contact Scientific-Atlanta, One Technology Parkway,
Atlanta, Ga. 30348, (404) 441-4000.

Oak unveils products
A baseband converter/decoder that
passes the wider deviation BTSC stereo
sound signal was unveiled by Oak
Communications.
Through the use of a multichannel
sound decoding feature, the Sigma
Three supplies stereo and second audio
programming to properly equipped
stereo TVs. For subscribers with monaural TVs, the unit acts as an adapter,
feeding left and right baseband outputs
to the subscriber's stereo system. The
SAP can be selected through the subscriber's set-top keypad or remote control.
Like the rest of Oak's SIGMA line,
the SIGMA Three uses "sound-in-sync"
digitized encrypted audio security.
Oak also has developed a64-channel
basic RF converter with volume control.
"In the past, adding the volume control

feature to basic RF converters tended to
degrade both audio and video signals,"
Oak's Marketing Director Doug Howe
said. The signal had to be demodulated
to baseband and then remodulated
back to RF.
The SIGMA 450-V converter uses a
different signal-processing technique
requiring less circuitry.
For more information, contact Oak
Communications, 16935 W. Bernardo
Drive, San Diego, Calif. 92127, (714) 4859300.

ATC/Toshiba's D-CAT
ATC/Toshiba has unveiled a digital
cable audio terminal, the D-CAT, which
uses a pulse code modulation technique to convert analog signals into a
series of digital impulses. Digital signals
can be enciphered and the keys
changed to protect against theft. Each
subscriber terminal can be individually
addressed. A frequency range of 88-120
MHz supports 26 digital channels. Ultra
and super versions are available.
For more information, contact John
Rigsby, 94 Inverness Terrace East, Englewood, Colo. 80112, (303) 799-5607.

Pioneer prototype
stereo system
A prototype stereo sound system
that will be available sometime next
year was displayed by Pioneer. The system can work with any converter system because it simulcasts the stereo
and SAP information in a different
bandwidth than the video. A data inserter for each channel inserts a key
into the video signal, telling the subscriber's stereo adapter where the
stereo information is being carried. If
there is no stereo, the adapter passes
the monaural signal. Audio quality is
similar to standard FM broadcast, Pioneer Product Development Manager
Rich Annibeldi said.
For more information, contact Pioneer Communications of America,
2200 Dividend Drive, Columbus, Ohio
43228, (614) 876-0771.

WVL upgrades TM-1
World Video Library has added parental control, remote control, "clear"
and on/off keys and favorite channel
programming features to its TM-1 addressable converter. The unit is available in RF and baseband models.
For more information, contact World
Video Library, 2747 Airport Freeway,
Fort Worth, Texas 76111, (817) 831-3811.
Communications Engineering & Design
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Because, at Microftect
it starts on the
drawing board.
Engineering
Quality begins with the planning. It
has to be thorough. Options have to be

details are
checked, the fabrication process
f beg,ins.Only the finest quality steel

is used, which is then hot-dipped
galvanized.
All of our manufacturing
is done under optimum conditions

at our 56,000 square foot plant.

At Microflect, the prime emphasis is
quality. We have earned our reputation
for quality and have worked hard to
keep it.
Whether you need guyed or self-supporting towers, passive repeaters, or
tower components, you can be confident
that, if Microfiect builds it, the quality is
superior.
For more information about
Microfiect and Microllect products, call
or write for our free capabilities
brochure or for specific literature in
your area of interest.

Installation
When all the fabrication work is done,

considered. Your company's future
needs have to be evaluated as well as its
present ones. We want you to have a

our installation crews take over. Their
professionalism and experience provide
assurance that the work is done right. We

structure that will serve your require-

are the only major tower manufacturer

ments of today, with capabilities

with its own installation crew

MICROFLECT
3575 25th St. SE • P.O. Box 12985
Salem, Oregon 97309-0985
(503) 363-9267 •TLX 510-599-0107

GUYED TOWERS • SELF-SUPPORTING TOWERS • PASSIVE REPEATERS
WAVEGUIDE SUPPORT SYSTEMS • TOWER ACCESSORIES • TOWER HARDWARE
Reader Service Number 36

Distribution
Magnavox goes 600 MHz
Maganavox CATV Systems demonstrated 600 MHz gear at the Western
Show.
The gear will be available in conventional, power doubling, parallel power
doubling and feedforward versions,
with production scheduled to begin
with conventional the second quarter
of 1985.
Preliminary specifications cite 80 dB
and 85 dB composite triple beats for
conventional and power doubling
trunks amps, respectively. Cross mod is
rated at 82 dB for the conventional and
87 dB for the power doubling.
Six hundred MHz bridgers, line extenders and passives are also available,
with subscriber taps boasting 100 dB
RFI isolation.
Besides 600 MHz, Magnavox debuted its second generation status
monitoring systems and a fiberoptic
supertrunk.
The status monitoring system monitors feedforward as well as conventional and power doubling amplifiers. It
also measures amplifier temperature

Lane, Jupiter, Fla. 33458-5636, (305) 7475000.

and power supply, AGC and AGS voltages. An ingress locating program is
also available.
The fiberoptic baseband input/output supertrunk can run 25 miles without arepeater. Its overall cost—including installation and maintenance—
competes with metallic FM supertrunking.
For more information, contact Magnavox CAN, 100 Fairgrounds Drive,
Manlius, N.Y. 13104, (315) 682-9105.

Headend
Pico modulators
Pico Products Inc. has released two
multiple dwelling modulators and one
cable modulator. The two PCM audiovideo modulators are crystal-controlled
for adjacent channel operation and are
available in 35 and 55 dBmV output series and on a single VHF or midband
channels. The cable M45 rack-mount
modulator features features frequency
agility, plug-in filters and crystals. The
saw-filtered, monolothic passband filter
requires no maintenance or calibration.
Units in 2-W channels are available.
For more information, contact Pico
Products, 103 Commerce Blvd., Liverpool, N.Y. 13088, (315) 451-7700.

Broadband amplifier
A new 450 MHz underground amlifier—the BUA—which is available in
line extender, manual trunk and terminating bridger versions has been released by Broadband Engineering. It
can be installed within tap pedestals
without any 90 degree connectors. The
base can be installed alone and housing
and electronics plugged into it once the
system is activated.
One version uses two lockable
clamps to secure the cover without requiring tools to enter the amplifier. A
sub-split plug-in return amplifier is also
available.
For more information, contact Broadband Engineering, 1311 Commerce

Clarification
In last month's Product Profile on
coaxial cable, Capscan was listed as
testing their cable for structural return
loss to 450 MHz. In fact, this testing is
done to 550 MHz.

Checking response flatness for these units?
HM1111-111
± 0.25 dB
Accuracy
4.5-450 MHz
MHz Ratio: 100 to 1

Call or write for
free color brochure
Available at major
CATV Distributors
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it's easy with Sadelco's SC 450 Spectrum Calibrator

S

adelco, Inc.

75 West Forest Avenue, Englewood, New Jersey 07631

201.569-3323

General Representative for Europe: Catec AG Luzernerstrasse 145, 6014 Littau.Te1.041-559275 Telex: TELFI 78168
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ONLY EAGLE KEEPS MAKING THEM BETTER!
NOW AVAILABLE... SIX POLE TRAPS TO IMPROVE REJECTION
ON BAND EDGES OF MULTI-CHANNEL TRAPS.
Only Eagle Traps have their main bodies totally protected by
double neoprene gasketing.
Only Eagle Traps are completely sealed around their pins by
aspecial hot-melt process.
Only Eagle Traps are 100% foam-filled.

Eagle Trap Quality starts inside. Every Trap is completely
sealed for superior moisture resistance. Our extensive sealing techniques and 100% filling of all interior cavities
insures stability over broad temperature ranges. That's why
Eagle Traps are virtually fail-safe in preventing signal drift.
Install Eagle Traps to safeguard existing scrambling
methods. Our Traps can be used at high and super band
frequencies, as well as low and mid band.
To meet your system's requirements, Eagle Traps are
available in 3, 4and 6pole configurations for maximum
economy and effectiveness.
Some companies can make Traps cheaper. ..only
Eagle makes them better!

UNRETOUCHED PHOTOGRAPHS

HER EAGLE
Converters, Addressable Descramblers, Programmable Descramblers, Splitters, Traps, Decoding Filters,
Video Amplitude Controllers, Band Pass Filters, Channel Dropper for Batch Descrambling.
EAGLE COMTRONICS, INC.
4562 Waterhouse Road, Clay, New York 13041
TO ORDER, CALL TOLL-FREE: 800-448-7474
In New York, call 315-622-3402/In Canada, call Deskin Sales, 416-475-1412
In Europe, call Electro Service, Brussels, Belgium, 011-32-15-209575

,...EAGLE

11111111111

COMTRONICS INC.
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Only

delivers REgAl.

Regal is the quality name in Cable-TV ground blocks with high pass filters, FM matching
transformers, dual 2-way and 4-way splitters, vertical and horizontal mount splitters,
2-way and 4-way multi-taps, VHF to UHF block connectors, directional couplers,
stainless steel splitters, and 100 db RFI shielded splitters.
• Threads are machined to insure aperfect "F"
connector fit.
• RFI Shielding (110 db Typical) for 2, 3, and 4-way
horizontal splitters
• "F" ports are machined brass

• Full 500 mhz bandwidth
• Full use of P.C. boards to insure electrical and
mechanical consistency from unit to unit.
• Brass "F" Ports are "Cadmium" plated to minimize
Galvanic corrosion.

Whatever your passive Cable-TV needs, call ANIXTER COMMUNICATIONS, your
exclusive distributor for all Regal products.

ANIKIEL
COMMUNICATIONS
For immediate delivery

Call our -efeliCN-LINES-. toll-free or collect.
WEST ANAHEIM: (714) tfb-4414, (800) 854-0443; ANCHORAGE: (907) 274-8525; DENVER: (303) 373-9200, (800) 841-1531; FAIRBANKS:
456-1815; SEATTLE: (206) 251-6760, (800) 426-4821; MIDWEST-CHICAGO: (312) 640-1156, (800) 323-6645: DALLAS: (214) 484-2933,
231-5006; ST. LOUIS: (314) 423-9555, (800) 325-8058, EAS -r-ATLANTA: (404) 449-6533, (800) 241-5790; NEW JERSEY: (201) 328-0980,
631-9603; CINCINNATI: (513) 733-9100, (800) 543-0113; TAMPA: (813) 626-7115, (800) 282-9164; CANADt-PICKERING (TORONTO):
839-5182; LACHINE (MONTREAL); (514) 637-3511.

(907)
(800)
(800)
(416)

In an emergency, weekends and holidays or after 5P.M call toll free 1-(800) 323-8167.
CORPORATE OFFICES, ANIXTER BROS., INC., 4711 Golf Road, Skokie, IL 60076, (312)677-2600
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