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for broadband network interface...

ZETA OFFERS THE INDUSTRY’S MOST COMPREHENSIVE FAMILY
OF FREQUENCY AGILE MODEMS FOR
COAXIAL CABLE DATA COMMUNICATIONS!
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ZETA's series of RF data modems are
designed to provide point to pointand
multidrop data communications over
broadband coaxial cable networks.
ZETA modems are fully transparent to
any data format or protocol. Superior
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19.2 KBPS Modem
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ZETA, a leader in RF and microwave products
since 1968, offers standard or custom
configurations to suit your needs. Stock to 45 day
availability. Call or write, foday.
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19.2KBPS 56 KBPS 1544 MBPS
RS-232C RS-232C/RS-449N.35 DS

50KHz 150 KHz 1 MHz

spectral efficiency offers increased
data circuit density within available
cable bandwidth. Horizontal desk top
and vertical rack mount configurations
are offered.
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THE MOST
SIGNIFICANT DEVLOPMENT
IN CATV

WINDOWN

L

THE ULTIMATE FIELD STRENGTH METER
MICROPROCESSOR BASED — USER FRIENDLY — VIRTUALLY
INDESTRUCTIBLE. FROM...

& ComSonics: mc.

Harrisonburg, VA Call Toll Free 800-336-9681

See us at the Western Show Booth 1342.
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R emember...it was only yesterday
when offering a PPV event

tn one-way cable systems usually meant
mass confusion. Too many telephone
operators to pay, but not enough lo
handle the last minute phone calls. In
solving this problem, Jerrold drew on
experience that dates back to 1956. That
year, a two-channel device was developed
and demonsirated at the Jerrold plant
in Philadelphia. Known as the PBPB
“program-by-program billing "t altrac-
ted much interest— and visitors—from
all over the world. Although the PBPB

s too far ahead of its time to be a
“~fmancial success, it was one of cable’s
west demonshrations that pay-per-view
technology was quite feasible.

Remember when PPV required a large phone staff? Or two-way cable plant?
Now...

The Pay-Per-View Solution
JERROLD STARFONE"

Get ready to cash in on the coming PPV explosion. Add impulse pay-per-
view capability with Jerrold STARFONE, the economical add-on unit.

® ELIMINATES NEED FOR TWO-WAY PLANT. The STARFONE system uses
your existing one-way cable plant for downstream communications and a
telephone return path for upstream communications. No new construction
needed.

® ELIMINATES PHONE INTERFACE PROBLEMS. Your subscribers self-author-
ized purchases are recorded in the converter memory. When you want to
gather this data for billing, the converters are prompted to make that single
phone call to your billing computer.

® MINIMIZES IPPV BILLING LOGISTICS. Your billing computer automatically
receives IPPV detail usage for normal monthly billing statement. No
incremental billing support costs.

® EXCLUSIVE AVAILABILITY. Jerrold is the only converter supplier offering
this advanced cost-effective store and forward telephone return capability.

Simply by pressing a few buttons to indicate an authorized purchase, your
subscriber can order a PPV event for immediate viewing. No phone calls to
make. No busy signals to cope with. No need to plan in advance.

Jerrold STARFONE, an inexpensive add-on module, makes all this
possible. For detailed information, call or write today. Jerrold Division, General
Instrument Corporation, 2200 Byberry Road, Hatboro, PA 19040.
(215) 674-4800.

JERROLD

You know we’ll be there.

See us at the Western Show Booth 400. GENEML
e INSTRUMENT

© General Instrument 1985



High Security-Low Maintenance

APARTMENT BOXES
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Cable Security Systems, Inc.
205/821-0M5-P.0. Box 2066-Auburn, AL 36831
Reader Service Number 5.
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PUBLISHER'S LET TERIIIIIII

An ‘audited’ coming out

“Welcome to BPA. Itis our pleasure to inform
you that Communications Technology is now
officially a member of Business Publications
Audit of Circulation Inc. Your membership has
been approved by the BPA board of directors.
Your publication joins more than 1,100 busi-
ness, industrial, technical and professional
publications which have voluntarily opened
their records for independent verification and
documentation of their circulation data.”

So read a portion of a letter 1 recently re-
ceived from Joseph Foley, president of BPA.
The letter, and more importantly, its notification
of acceptance as a member of BPA, is some-
thing we've been looking forward to for some
time and are very proud of.

BPA is an independent, not-for-profit orga-
nization that prepares audited statements of a
publication’s circulation to provide advertisers
with assurance that their ads do in fact reach
the target audience they want. As well, the
audit will help our editors better tailor articles to
the interest of you, CT's readers, by way of
knowing your occupations, job titles and geo-
graphic locations, among other things.

The result of all of this will be better service
for our supporters—both advertisers and
subscribers. And speaking of our subscribers,
| want to thank each of you—for without your
support, there would be no circulation data to
audit. In addition, | want to acknowledge the
efforts of Greg Packer, our circulation director,
for his diligence in getting us successfully
through this.

Congratulations, Tom

Congratulations are in order for one of our
industry’s technical leaders, Tom Polis. Polis,
current principal and executive vice president
of RT/Katek Communications Group's Com-
munications Construction Division, recently
added the title of corporate vice president of
sales and engineering to his moniker.

In his new capacity, he will be coordinating
the company's national sales efforts and over-
seeing all engineering and telecommunica-
tions projects, in addition to his daily divisional
responsibilities. An 18-year cable veteran,
Polis is also the current president of the So-
ciety of Cable Television Engineers.

Stay tuned. ..

As most of you are aware, in our last issue
we had the first of a four-part series entitied
“Data communications and CATV,” by Terry
Stanard and Richard McKeon of Dumbauld &

Associates. We all had intended to run the
second installment this month, but due to a
sudden illness of one of the authors, McKeon,
the series had to be slightly postponed.
McKeon, who is recovering nicely, is back at
work; so stay tuned, part two will appear in the
January CT.

Opportunity

With the flavor of Thanksgiving still on our
palates and the Western Show approaching
the memory stage, we have once again
reached that point in time where we can reflect
on the past and look toward the future. | think
most of us in the cable industry will agree that
1985 was not a banner year, but not our worst
either. What then, do we have to look forward
to?

The answer to that, quite simply, is another
year of opportunity. The opportunity to do
more, and do it better. The opportunity to set
new goals and see them come to fruition. The
opportunity to see ourselves and our industry
mature. The opportunity to prove that cable is,
indeed, the medium of choice. The opportunit-
ies are there, but will we know when opportu-
nity knocks that it's for us? | hope so.

R R
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Season’s Greetings
from
Trilogy
Communications Inc.

We have had a great start,
thanks for your part in it.

Best wishes for you and yours
in the holiday season.

Tril
Con;.gunications Inc.

2910 Highway 80 East
Pearl, Mississippi 39208
601-932-4461

1-800-874-5649

See us at the Western Show Booth 1032.
Reader Service Number 6.
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Western Show meets the challenge

ANAHEIM, Calif. —*“Meeting the challenge” is
the theme for this year's Western Show, spon-
sored by the California Cable Television As-
sociation. The association is expecting ap-
proximately 8,000 attendees to converge on
the Anaheim Convention Center to peruse the
wares of some 175 exhibitors.

The exhibit hall will be open from 10 a.m.-
6 p.m. on Wednesday Dec. 4 and Thursday
Dec. 5; and from 10 a.m.-3 p.m. on Friday Dec.
6. Exclusive exhibit hall hours are from 11:15
a.m.-12:45 p.m. and 4-6 p.m. on Thursday,
and 11:15 a.m.-12:15 p.m. on Friday.

In cooperation with the California associa-
tion, the Society of Cable Television Engineers
has coordinated the show’s technical ses-
sions. Responsible for organizing these ses-
sions were Bob Vogel, SCTE Region 1 director
(Sytek Inc.), and Pete Petrovich, past presi-
dent of SCTE's Golden Gate Chapter (Viacom
Cable).

Technical agenda

Thursday, Dec. 5, 1985

® 8:30-9:45 a.m.—“A Look at the LAN'scape:
A Discussion of local area networks”
Moderator: Tom Elliot, director of R&D,
Tele-Communications Inc., “Satellite data
delivery.” Speakers: Cliff Schrock, presi-
dent, C-COR Labs Inc., "Local area net-
works”; Pat Miller, marketing manager,
data/LAN, Scientific-Atlanta, “Industrial
LANs"; and Andy Paff, manager of new
business development, Viacom Cable,
“Cable operator economics of local area
networks.”

e 10-11:15 a.m.—“Will pay-per-view reach a
busy signal?”

10

Moderator: Dave Archer, director of new
business development, Viacom Cable.
Speakers: Maggie Wilderotter, vice presi-
dent of sales and marketing, Cable Data,
“PEP unit (automatic response unit)"; Vito
Brugliera, vice president of marketing and
product planning, Zenith Cable Products
Division, “PhoneVision (two-way con-
verters)"; Donna Brickell, project manager,
CATV/wideband services, Pacific Bell,
“AN| (automatic number identification)”;
and Hal Krisbergh, vice president/general
manager, Jerrold Subscriber Systems,
“Star Phone (store and forward).”

® 2:30-4 p.m.—“Current engineering issues
before the cable industry.”

Moderator: William Riker, executive vice
president, SCTE. Speakers: Wendell
Bailey, vice president of science and tech-
nology, NCTA, “NCTA Technical Commit-
tee on Satellite Scrambling”; Robert Luff,
senior vice president of engineering,

OECEMBER 1985

United Artists Cablesystems, “NCTA Engi-
neering Committee activities”; Syd Brad-
field, engineer, Cable Branch, FCC Mass
Media Bureau, “Commission dockets af-
fecting cable”; and Steve Ross, chief, Ca-
ble Branch, FCC Mass Media Bureau,
“Technical deregulation.”

Friday, Dec. 6, 1985
e 8:30-9:45 a.m.—“Customer Service: The

technician's contribution.”

Moderator: Jim Chiddix, senior vice presi-
dent of engineering, Oceanic Cablevision.
Speakers: Larry Coe, manager, Viacom
Cablevision, San Francisco, “Using com-
puter reports to improve service call effi-
ciency”; Steve Gautereaux, vice president
of operations, Cox Cable, San Diego, “One
stop service calls”; and John Stewart, op-
erations manager, TC| Cable, Portland,
“Improving technician productivity and
customer relations.”

® 10-11:15 a.m.—“Hitting pay dirt: issues in

underground construction.”

Mark Hoyal, president, U.S.A., Southern
California, “Utilizing USA"; and Tom Robak,
president, Robak Construction, “Con-
tractor negotiation and coordination.”

e 1:45-3 p.m.—“Roundtable discussion on

the PacBell Bluebook."

Moderator: Bill Winter, California Cable
Television Association. Reps from Pacific
Bell will be present to answer questions on
the Bluebook.

Call for tech papers

OTTAWA—The Canadian Cable Television
Association is now developing the technical
program for its 29th annual convention May
13-15, 1986, in Vancouver. Original papers on
topics of interest to the cable television com-
munity are invited. The convention papers will
be published in a technical digest and it is
planned to have the digest available for pre-
registrants and during the convention.

Papers are welcome on any communica-
tions engineering topic related to cable televi-
sion. Possible topics include: pay-per-view,
terminal equipment, DOC regulations, two-
way cable, technical standards, networking
and architecture, data transmission, audio
and other subcarrier services, signal leakage,
and advanced techniques. Presentations will
be limited to a maximum of 20 minutes in-
cluding discussion. Full length and short pa-
pers will be accepted in both French and
English.

Persons interested in preparing a paper for

the tecnical sessions are requested to submit
aone-page, 150 to 200 word abstract no later
than Dec. 31, 1985. If your paper is selected,
you will be notified shortly thereafter and your
complete paper will then be due March 15,
1986. Please submit your abstract to: Roger
Poirier, vice president of technology and plan-
ning, Canadian Cable Television Association,
85 Albert St., Suite 405, Ottawa, Ontario, Can-
ada K1P 6A4.

Showtime/TMC
scrambling dates set

NEW YORK—Test scrambling will begin on
Monday Jan. 13 on the satellite feeds of both
Showtime and The Movie Channel, an-
nounced Stephan Schulte, senior vice presi-
dent, operations and production services,
Showtime/The Movie Channel Inc. The ship-
ment of M/A-COM Videocipher Il scrambling
decoders commenced in September and will
be entirely fulfiled by Dec. 31, 1985, to all
affiliates who have properly registered their
headends. Testing will commence ap-
proximately two weeks later, first for each serv-
ice's Eastern feed and later for their Western
feeds. The company further expects to fully
scramble all satellite signals in May 1986.

Looking ahead:
SCTE's Expo '86

WESTCHESTER, Pa.—The Society of Ca-
ble Television Engineers is bringing its
fourth annual Cable-Tec Expo to the Phoe-
nix (Ariz.) Convention Center June 12-15,
1986. Breakout workshops, hands-on in-
struction and hardware exhibits will be
among the features available for attendees’
inforrmation on the latest available technical
equipment.

The Phoenix Hyatt will offer room rates of
$50.00/single and $59.00/double for con-
vention attendees. The price per individual
drops to $29.50 per night if rooms are
shared.

The 10th annual Spring Engineering
Conference kicks off the expo on Thursday,
June 12, featuring technical papers written
by respected industry engineers. Friday
and Saturday will be filled with hands-on
technical workshops. Non-commercial ex-
hibits demonstrating the latest in state-of-
the-art equipment will also be on site for the
further education of attendees. The BCT/E
examination covering all seven categories
will be held Sunday morning along with
additional workshops

For more information, please see this
month's Interval and circle #1 on the
reader service card
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Now subscribers can disappear for an evening
and still use their VCR with Cable

Cable and VCRs. They are now trying to exist
together in millions of subscribers’ homes. And until
now, taping cable programs with a VCR has been a
costly and inconvenient chore for subscribers.

That’s why we designed every BA-5000 address-
able converter with a built-in VCR timer — not as an
expensive add-on or ineffective timer in the remote.
Even your subscribers without remotes can simply
program their timer with the converter’s set-top
keypad.

The easy, self-prompting timer is addressably con-
trolled from the headend. You decide how and when
to market this revenue generating service.

Call us toll-free at 800-421-6450 and we’ll give you
the 24 other reasons why the BA-5000 is the fastest
growing addressable converter in the industry.

O PIONEER’

PIONEER COMMUNICATIONS OF AMERICA, INC.
2200 Dividend Drive, Columbus, Ohio 43228 (614) 876-0771
Outside Ohio, 1-800-421-6450

© 1985, Pioneer Communications of America, Inc.

See us at the Western Show Booth 144.
Reader Service Number 9.
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Tests and measures: The hew era

By Dennis Cariton
Engineer-in-Charge, Field Operations Bureau. FCC

Few businesses exist without some form of
tests and measures. Different businesses test
differently and measure different parameters,
but in the end they are all looking for the same
thing: information about their business and
how it is performing. It could be reliability test-
ing, market testing, or product performance
testing. Nothing elaborate is required in many
cases, nothing more than being alert for in-
dications and measures of business perform-
ance. The number of complaints received,
sales volume, profits, number of customers,
and a myriad of other indicators can all play a
part in determining business success.

Cable television systems, like many other
businesses, have technical parameters that
must be adhered to in order to ensure that
high-quality product is distributed to its cus-
tomers. These parameters must be routinely
tested and adjusted when necessary. If you
exceed specified tolerances, or if a piece of
equipment malfunctions, prompt repair serv-
ice can return the system to normal.

Technology and innovation set most of the
standards in testing, while methods of techni-
cal measurements are governed by engineer-
ing principals. Regulatory agencies (the FCC
and others) may set forth testing methods,
specific parameters to be tested, even the
tolerances to be maintained. But these re-
quirements are usually based on interference
potential, customary engineering practices, or
in the case of mandated technical parameters,
levels where service to subscribers would be
degraded if they were not met.

Some people might disagree. But it is be-
cause people disagree about the relative im-
portance of various technical standards and
measurement techniques, that many testing
programs fail. The people making the tests
don't believe in them, so they ignore the re-
sults. This happens a lot in tests and mea-
surements that are mandated by regulation.
What is most important then, in any testing
program, is that you test something that you
believe important, and that you subsequently
act on the results of your tests. Sure, you're
going to have to abide by regulations, but if
you don't think the required tests are good
indicators of your system’'s performance, do
something additional, meaningful to you.

Since the recent deregulation of cable sig-
nal quality standards, except for signal leak-
age standards, all the decisions about quality
standards are going to be left up to system
operators, MSOs and local regulatory authori-
ties. The FCC won't be involved. Good signal
quality means good business, and effective
tests and measurements can help.

The standards evolve
In the era of the first CATV systems in the late
1940's there was really just one main objective
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in establishing a cable system, and that was to
provide television programming to those areas
that couldn't receive broadcasts directly, ei-
ther because they were too far from the trans-
mitter or they were shielded from it by terrain.
Quality of the cable signal was certainly impor-
tant, but it was also relative. Anything was a lot
better than nothing and the ability to receive TV
signals, of any quality, was the most important
matter.

As it is with any new technology things im-
proved; the purpose of cable was redefined,
operations were altered and became more
structured. Systems were placed in com-
munities that already had off-air television and
greater program variety became an additional
selling point of cable. Subscribers were of-
fered a selection of stations to watch and they
were no longer limited to whatever the local
broadcaster had to offer. So when the first
cable regulations were enacted by the Federal
Communications Commission they were
aimed at preserving local broadcasting. Cable
systems were required to carry all local TV
stations, they were prohibited from same day
duplication of any programs shown by local
stations, and they were prohibited from import-
ing distant signals into the top 100 television
markets without hearings on their possible
effects. Technical parameters also were in-
stituted to guarantee that cable systems carry-
ing local broadcast stations on their systems
did so without material degradation of the sta-
tions' signal quality.

These 1966 regulations evolved into a com-
prehensive set of cable rules adopted in 1972
that included: franchising standards, signal
carriage, network program non-duplication/
syndicated program exclusivity and technical
standards. There were several others that ap-
plied depending on the system size, and
whether or not cable programming was
originated.

Cable rules and regulations have changed
continually since 1972; some for the better and
some for the worse depending on your per-
spective. Most of the changes have been to
remove unnecessary restrictions or to adjust
existing ones to better achieve their intended
purpose. This is especially true where market
forces have supplanted the need for regula-
tory mandate. Regulatory trends in many serv-
ices are shifting from signal quality and pro-
gramming concerns to spectrum manage-
ment considerations like electromagnetic
compatibility, interference prevention and
spectrum efficiency.

The changing environment

Changes in the cable television technical
regulations in the past few months exemplify
this shift and are ones that will surely affect
your future testing programs. The most recent
is the cancellation of technical quality stand-
ards and performance testing requirements

contained in Section 76.605 and Section
76.601 of the FCC Rules and Regulations.
Subscriber quality standards are now com-
pletely up to the system, MSO and local en-
tities. As far as quality standards are con-
cerned, what you test, when you test, and what
you do with test results are going to be up to
you. Nothing is wrong with continuing to abide
by the technical parameters and testing
guidelines previously contained in the regula-
tions. They will be retained as recommended
minimum standards, as opposed to being re-
quired, and will be available for use by local
regulatory authorities in establishing quality
standards. More stringent requirements may
not be imposed, however.

This change may not be a concern for many
because most MSOs and individual system
operators have testing/measuring programs
and operational standards far more stringent
than those required. The major difference is
that now no one will be much interested in the
specifics of whether or not your system meets
technical standards unless, of course, you are.

The regulatory scheme is not the only thing
changing in cable, the market is changing and
expanding too. Quality is much more impor-
tant to subscribers than it once was. A slight
aberration in the signal, or temporary de-
gradation in quality is not nearly as tolerable as
it once was, particularly to customers who
have VCRs or large screen hi-fi televisions.
And if the customer becomes dissatisfied with
quality, he has other alternatives such as
TVRO and multi-point distribution services to
turn to. This is not a point to be taken lightly
since cable is no longer the only show in town.
There may have once been a time when a
cable system could procrastinate repair know-
ing there was no other alternative available to
customers, but that time is no more for most
systems.

Cable subscribers will continue to demand
signal quality as they have in the past, they just
have more leverage today. They'll complain if
something goes awry, and if it becomes com-
pletely intolerable, or if the problem is not
repaired promptly enough to suit them, they’'ll
discontinue their service and look elsewhere
for video entertainment. Actually the sub-
scriber will do most of a system'’s testing and
measuring by complaining of degraded sig-
nals, interference, or other things that affect
reception. Systems just have to be good lis-
teners. Whether, in the end, the cause is an
unauthorized cable tap or amplifier malfunc-
tion is of little consequence, as long as the
situation is attended to quickly and the prob-
lem is repaired.

Signal quality and reliability are two of the
more important attributes of a cable television
system. If they are compromised for any rea-
son excuses are not well received, even if
justified. Subscribers become accustomed to
a particular standard and they tend to react

COMMUNICATIONS TECHNOLOGY



when either the signal quality deteriorates, or
when a particular channel vanishes for some
predictable reason. For instance, every time it
rains or snows. So while it's important to peri-
odically make performance measurements on
a CATV system to check things like frequency
response, visual-to-aural signal ratios, and
carrier frequencies, always remember that
these technical measurements only corrobor-
ate good signal quality. If a particular channel
looks terrible, or if your customers think it looks
bad, then probably one or more of the techni-
cal parameters have varied from the desired,
and some adjustment should be made. People
are going to complain if they are dissatisfied,
it's inevitable. So you might just as well incor-
porate their complaints into your testing pro-
gram and use the number and type of com-
plaints in assessing overall quality and re-
liability of your system.

Looking toward tomorrow

As less attention is being placed on man-
dated quality standards, more attention is be-
ing directed toward fostering electromagnetic
compatibility and preventing interference.
This is true in all radio services and not just in
the cable industry. But there have been recent
changes in the signal leakage requirements
for cable systems, and while there are grand-
fathering provisions allowing for transition to
the new standards, the time to think about

compliance is now, not five years from now.

The current regulations pertaining to signal
leakage require frequency offsets from avia-
tion frequency assignments and they institute
a new parameter, the CLI, to be used as an
indicator of overall system leakage levels. The
reasons for new regulations should not be
misconstrued. They are not penalties for doing
something wrong, they are compromise sacri-
fices for dealing with the reality of signal leak-
age and its possible adverse effects. It's also
important to remember that ultimately the goal
is to prevent signal leakage altogether, and to
hopefully preciude all signal egress and
ingress.

Even if regulations are complied with, and if
for some reason harmful interference occurs,
there still is a big problem that must be dealt
with and in the end requirements may have to
again be adjusted 1o eliminate the possibility of
causing harmful interference. So think about
system integrity and think about how to pre-
vent leaks, then institute a maintenance or
repair program that includes finding and re-
pairing leakage sources as a routine function.

It's essential that there be an awareness of
the significance of signal leakage control and
to look at leakage repair as a means of long-
term survival rather than a short-term labor
burden. The social responsbility issues raised
by the potential of harmful interference to avia-
tion frequencies, or to other licensed users for

NY: Local 516/293-7788 Toll-free 800/645-9510
FL: Toll-free 800/237-8203 FL only 800/282-8257
TX: Toll-free 800/527-1646 TX only 800/442-9926
CA: 415/939-9243

that matter, are far too serious to dismiss. And
even though they have to be addressed, they
are not easily controlled by the market itself.
The industry can become involved, however.
The MSOs, the equipment manufacturers, all
the way down to the individual installers, each
have a role to play in reducing signal leakage.
Priorities will just have to be adjusted, and
innovative techniques implemented.

No amount of testing and measuring is suf-
ficient and the existence of an elaborate pre-
ventive maintenance program is but wasted
revenue if you don't see results. Increased
customer satisfaction, lower number of service
calls, and a minimum of signal egress and
ingress, all should be objectives. An effective
testing and measuring program is one way,
but not the only way, to help ensure that these
objectives are met. Don't forget about who the
customer is and be attentive to his wants and
needs. But above all, don't forget about what
your business is. A cable television system is
no longer just a means to bring TV program-
ming to the geographically isolated. It's cer-
tainly not the only means to do this. For some
systems, maintaining business is going to be a
problem if quality and reliability are not at-
tended to. nn

The views expressed are those of the author
and do not necessarily reflect the views of the
Federal Communications Commission.
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‘Average power’ per FCC Part 76.610

By Robert V. C. Dickinson
Division Manager. Network Technologies

The release of the second report and order
in Docket 21006 on Nov. 9, 1984, was favor-
able to the cable industry; particularly by the
relaxation of threshold carrier power in the
aeronautical bands from 10-° watts to 10*
watts peak power. The threshold power is that
power above which frequency offsets are re-
quired. This increase in level had the effect of
exempting many previously controlled signals
and thereby easing the cable operator's task
of complying with these rules formulated to
prevent interference in the aeronautical radio
bands. Certain important signals, however,
usually exceed this power level and due to
their specific characteristics could not be
used at all. The most prominent of these is the
high-level sweep. This signal is necessarily
run above visual carrier level. It traverses the
entire spectrum of the cable system and there-
fore cannot practically be subject to offsets.
On the other hand, the high speed at which the
signal passes through the spectrum makes it
virtually inconsequential in terms of
interference.

Recognizing these facts, the National Cable
Television Association (NCTA) included this
point in its petition for reconsideration of
Docket 21006 suggesting the use of average
power with certain constraints. They were suc-
cessful in this matter as shown in the memo-
randum opinion and order (MOO) released on
July 1, 1985 (which terminated the 21006 pro-
ceeding). The MOO changed references of
“peak power” to “average power” as further
defined below. The rationale for this approach
plus some practical considerations follow.

in the mind of the Federal Communications
Commission—and the cable industry as
well—the primary goal has been protection of
the aeronautical radio services from cable
leakage interference. It has been determined
by the FCC, and supported by the work of the
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Advisory Committee on Cable Signal Leakage
(and others) that a continuous carrier level of
10-* watts on a typical cable system with leak-
age not exceeding the regulated limits will not
produce objectionable interference (see
“Final Report of the Advisory Committee on
Cable Signal Leakage”, Nov. 1, 1979). This is
taken as a “given.” In addition, the FCC has

determined that the nominal bandwidth of the
radio receivers to be protected is 25 kHz—
another “given.”

The rules of November 1984 specified
“peak power.” The peak power of high-level
sweep must be in excess of the visual carrier
level and almost universally exceeds the 10-*
watt threshold. However, a high-level sweep
appears as a pulsed signal to the receiver with
the 25 kHz bandwidth since it remains in that
bandwidth for a very short time. One pulse is
generated for each sweep of the spectrum.

The new rules adopted on June 21, 1985, as
a result of the reconsideration employ the
phrases “...carriers or signal components
carried at an average power level equal to or
greater than 10-* watts across a 25 kHz band-
width in any 160 microsecond period. . ."
(76.610, 76.612, 76.615). This set of condi-
tions derives from consideration of pulsed
interference and its effect upon the aircraft
receiver. Well then, what happens when a
pulsed signal is applied to a receiver having
the prescribed bandwidth?

Let's start by examining average power. A
string of pulses as illustrated in Figure 1 with
uniform peak power produced an average
power, which is represented by Formula 1.

P, =P xPWxi (1)

Where:

P,, = average power in watts

Pp = peak power in watts

PW = pulse width in seconds

fp = pulse repetition frequency in pulses per
second.

One way to think of the average power is to
take all of the pulses over a one second period
asin Figure 1, push them left to the vertical axis
as in Figure 2, and then squeeze them down
untit they have spread out evenly over the one
second period. The amplitude that results is
the average power given by Formula 1.

A
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There is another effect that must be con-
sidered. When a steep wavefront, such as a
leading edge of a single pulse (Figure 3a), is
introduced into a narrowband filter (like a radio
receiver) the output wavefront is not as steep
since it takes a finite time for the signal to build
up and reach its peak value within the narrow
bandwidth.

The exact formula for this build up depends
upon the type of circuits used, their tuning, etc.
This effect, however, can be closely ap-
proximated by the formula for build up time ina
simple RC low-pass circuit (Figure 3b) where a
pulse with a steep wave front reaches a level of
.63 times maximum in a period of time equal to
the product of the resistance and the capaci-
tance (the time constant t=RC). In order to
produce an equivalent amount of interference
we must determine a time interval in which the
pulse can build and to equal or nearly equal its
maximum value. For this purpose the value of
four time constants was chosen since in four
time constants the amplitude of a pulse with a
steep wavefront will reach 98 percent of its full
level. Relating this back to the given receiver
bandwidth and approximating the time con-
stant as one over the bandwidth (1/25 kHz or
40 microseconds), four time constants yield
160 microseconds, which is the number se-
lected by the FCC for the integration time in the
new rules.

Applying this parameter to a high-level
sweep, we would like to know how much ex-
cess level (above 10-* watts) we can tolerate
due to the effects above, or in other words how
high a sweep amplitude can we stand for the
very short period in which the sweep traverses
the 25 kHz bandwidth and still not exceed the
average power limitation in any 160 micro-
second period. To do this we must first deter-
mine the “effective pulse width” of the sweep
signal in the narrowband receiver. This is es-
sentially the amount of time required to sweep
the entire spectrum divided by the number of
receiver bandwidths in the entire spectrum
(Formula 2).

PW, = —+ = 2)

Where;

PW,_ = effective sweeper pulse width in

seconds

f_ = frequency range of the high level sweepin

hertz

t, = time required to sweep f_in seconds

BW, = bandwidth of the receiver in hertz.
The excess power (above the allowable

limit) that may be employed by the sweep is

expressed in Formula 3.

-6
P, = 10 log (_M) (3)
PW,
Where:
P, = excess power allowable in dB.
Note that the integration period is limited to

i

160 microseconds. At low repetition frequenc-
ies there will never be more than one single
pulse appearing in the period so that a repeti-
tion frequency termis not needed. At repetition
frequencies allowing more than one pulse to
appear in 160 microsecond period (that is a
frequency greater than 6,250 hertz), the repe-
tition rate term must be added to Formula 3 to
properly determine the average power (For-
mula 4).

160 x 10° x f
P, = 10log 3 )
PW,
Where:
P., = excess power allowable at pulse rates of

6,250/second or greater in dB.

These two formulas apply to any type of
pulsed signal. In cases where the pulse width
and/or the repetition period is not uniform the
computation must be made for the worst case
in order to meet the Part 76 requirement of
“...any 160 microsecond period. ..," For-
mula 4 is seldom if ever required relative to
high-level sweeps.

To find the actual allowabie level in dBmV
we substitute Formula 2 in Formula 3 and add
the maximum allowable power (+38.75
dBmV), yielding Formula 5:

.
P, = 38.75 + 10log (100 10° X f\
X 25 x 10°

9
= 38.75 + 10 Iog (.M)(s)

Using typical high-level sweep parameters,
the excess level is expressed in Formula 6 and
an absolute level in Formula 7. For typical
high-level sweep:

400 MHz
10 milliseconds
(( 6,250 Hz

-6
P, = 10log ({0 X 10" X t\_ 241 4B (6)
t, x BW,

0
]

9
= 3875 + 10Iog( 64 x 10° x §, )

t

+62.8 dBmV (7)

Another case of interest relates to a stand-
ard NTSC TV signal, which employs sync
pulses and various video levels. Since the
sync tip is the highest energy in the modulated
RF waveform it points to the worst case condi-
tion. The worst case condition, however, is not
the sync pulse at the beginning of each hori-
zontal line (since its duration is short), but the
vertical sync pulse interval. Here, for a period
of three horizontal lines (approximately 190
microseconds) the carrier runs at maximum
amplitude except for about 20 percent of the
time where it reduces to .75 of peak amplitude
(Figure 4).

Figure 4
A
—+ Peak carrier
75
-g— Three horizontal_>|
lines = 190 us
t

This is clearly in excess of the 160 micro-
second limit. The average power of this wave-
form is less than peak carrier power, but it is
still about 91 percent or —0.4 dB, which is
insignificant in our consideration. By this it
should be observed that the use of average
power calculations will not benefit the cable
operator by allowing him to run visual carriers
at higher levels.

All of this is well and good, but we should
consider how one might measure the average
power of a given high-level sweep signal. The
easiest and most straightforward way is to use
a spectrum analyzer with an approximate 25
kHz bandwidth and note the maximum deflec-
tion. The measurement should be made with-
out the video filter being sure that it is possible
to see the maximum response, particularly if
the signalis infrequent (a storage scope eases
this problem). Should you use a spectrum
analyzer with a 30 kHz bandwidth the resulting
power level could be reduced by a factor of 0.8
dB (the ratio of bandwidths). Direct use of the
30 kHz bandwidth measurement gives the
desired result without compensation and in-
cludes a 0.8 dB safety factor. (Note: Minor
variations in measured power levels can result
from different instrumentation circuitry and
tuning but without further definition of the 25
kHz bandwidth™ high precisions cannot be
realized nor are they required by the subject at
hand.)

Attempting to use a signal level meter is
more complicated, particularly if one attempts
to read the results from the deflection of the
meter (plus correcting for the excess band-
width). The meter movement becomes a gov-
erning time constant and, due to electrical and
ballistic effects, is not easily interpreted and
may vary between manufacturer's products.
Use of a signal level meter is therefore not
recommended. As far as the FCC is con-
cerned a good engineering showing of equiv-
alent results, using a different approach with a
straightforward measurement procedure is
sufficient to gain acceptance of an alternate
method.

The rationale presented above has led tothe
present “average power” measurement re-
quired by Part 76. This new definition allows
employment of high-level sweeps in almost all
cases and may be of help for certain non-TV
signals. This approach does not compromise
the interference avoidance basis for protec-
tion of aeronautical radio services.
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Flgure 3: Analyzer display of a CATV channel signal where
visual-to-aural carrier ratio is being measured.
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by means of the addition or subtraction of
applicable values. For example:

Carrier fevel
(indicated on meter) = 0 dBmV
Meter attenuator = 12 dB
Amplifier test probe loss = 20 dB
Actual carrier level = 0 + 12 + 20
= +32 dBmV

Another major advantage of the measure-
ment system is signal display range. A typical
signal level meter can display 25 dB of level
change. In terms of voitage, —25 dBmV to 0
dBmV = 56 microvolts to 1,000 microvolts.
And, through the use of logarithmic conversion
in the IF amplifier circuitry, the display is /in-
early calibrated in steps, such as 1 dB.

In practice, the following rules are worth
remembering:

1) Always add test probe loss and any se-

lected attenuation to the indicated (signal

level meter) or displayed (spectrum ana-
lyzer) level in order to determine absolute

values, Figure 1 illustrates this using a

spectrum analyzer display.

When measuring ratios. (carrier-to-noise,

intermodulation, etc.) test probe loss is not

significant (unless absolute level values
are required) since the probe introduced
the same amount of loss to all input signals.

However, any change in input attenuation

between level measurements must be

considered. Figure 2 provides an il-

lustrated example of an intermodulation

measurement and Figure 3 illustrates
visual-to-aural carrier measurement.

3) It an RF preamplifier is used in conjunction
with the instrument, the gain (in dB) must
be subtracted from any absolute value
measurements. For example:

2

~—

Carrier level (displayed) = - 10dBmV
Meter attenuator = 30 dB
Preamplifier gain = 26 dB
Test probe loss = 20 dB
Actual carrier level

= (-10) + 30 + 20 —- 26
+14 dBmV

Changes in voltage levels expressed in
decibels follow some rules that are interest-
ing to know:

Voltage ratio = 2.1 or ¥2 = 6 dB change
Voltage ratio = 10.1 or 1/10

= 20 dB change
Voltage ratio = 100.1 or 1/100

= 40 dB change

A 6 dB pad provides half the input volt-
age at the output, a 20 dB trunk amplifier
increases the input signal level 10 times,
etc.

“What gives?” was the question asked at
the beginning of this article. Hopefully, now
what gives is a much better understanding
of the CATV measurement system,
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successful bench alignment

By Hugh Bramble
Director of Engineering/West Division
United Artists Cablesystems Corp.

A system level CATV lab is one of the most
often cussed and discussed items in a cable
system. It is said by many that the lab results
are quite esoteric and bear little if any relation-
ship to the real world. The result of this kind of
thinking by management, especially when
supported by technicians' statements like, "It
worked on the bench, but when | got to the field
it had to be completely changed!”, compound
this problem. Unfortunately, back in the '60s
when many current upper ievel managers
were working in the field, this lack of correla-
tion seemed real, and probably was.

Then, as now, the problem was more than
likely the lack of calibration and/or pilot error,
but the attitude persists and is now causing
such things as loss of time and poor sub-
scriber performance. Since neither of these
results are in the best interest of the subscriber
or the industry, the attitude must be changed if
we are to survive and work efficiently. With
today’'s much wider bandwidth systems and
lower operating cash flow margins, the lab
must become a cost saver. Fortunately, with a
little care and planning, it can be.

If the above assertion that errors were com-
mon is true, how did system labs survive? As it
turns out, what we thought we were doing and
what was actually accomplished was not the
same thing. Luckily, what was accomplished
was what was required. We thought we want-
ed to “set amplifier levels as accurately as
possible.” What we did was set amplifier gains
as close as possible to the span losses pres-
ent. In other words, we created a unity gain
transportation system. The subtle difference
between these two actions becomes evident if
we consider the accuracies possible with the
equipment available at that time and even to
some extent now.

In the old days, the best “field strength me-
ter” available was barely able to claim = 2.5
dB accuracy. They were, however, repeatable
to within about 0.5 dB. The important thing was
to make each amplifier output identical to the
previous one, thus compensating exactly for
the previous losses. The fact that the output
level was not known very well makes little
difference because of the headroom designed
into the system and/or the minimal perform-
ance required.

It may be easier to visualize the difference in
these two characteristics with the following
example: On the bench, one is told to set an
amplifier module's gain and slope controls to
match an 1,800-foot span of cable having a
loss of 1 dB per 100 feet at 220 MHz. The old
rule of thumb said the loss at Channel 2 was
half the loss at Channel 13, so one might
measure the Channel 2 and 13 tevels coming
out of a system drop at the bench and record
them, connect the drop to the amplifier input,
and then set the Channel 13 level 18 dB higher

than the input level and the Channel 2 output 9
dB higher than its input level. Sounds like the
job has been done doesn't it? If an old meter
was used, the input levels were known only to
the +2.5 dB tolerance and the output levels
also had the £2.5 dB accuracy. The ampli-
fier's gain at Channel 2 could have been set
anywhere between 4 dB and 14 dB and the
gain at Channel 13 could be anything between
13 and 23 dB!

Good field procedure would have called for
going to the first station and either verifying or
setting the output level to whatever was “cor-
rect” and then traveling to the second station,
installing the new module, and verifying that
the output level was the same as at the first
station. Small wonder that the lab settings
were “crazy” and unrelated to the field sit-
uation. The field tech would then reset the gain
and slope controls to exactly the same read-
ings that he had at the previous station and go
back to the lab and declare: “Don't help me
like that anymore, | had to reset everything.”
Note that the field method only required the
meter to indicate when the levels were the
same (repeatability) and the lab method re-
quired four levels to be measured accurately.

Unfortunately, these sorts of errors went un-
recognized and still do. Until they are cor-
rected, labs will be of little use to the industry.
The key is in understanding what constitutes
an accurate measurement, where that mea-
surement and the subsequent setting should
be made, and what parameters are important.
Let's rethink the previous problem and see
what could be accomplished if proper meth-
ods had been used.

Correct bench procedures

First, let's define the correct bench pro-
cedure. All instrumentation has better re-
peatability than it has accuracy. If we expect
good results, comparisons to known good
standards are the way to get them. For-
tunately, most CATV measurements are really
gain and loss measurements, and excellent
standards for loss are available from many
sources. Step attenuators are typically accu-
rate towithin 0.1 dB and the costs are quite low
compared to a good signal level meter (SLM).

If the lab technician mentioned before had
used the precision attenuator and caused his
meter to read the same with the amplifier and
pad as the input without either, the amplifier
would have been set to +0.6 dB of the correct
gain rather than the =5 dB that resulted with
his procedure. If the field installation as previ-
ously described had not verified that the am-
plifier had been set to within =1 dB of the
correct gain, a defect in the system should
have been suspected.

An often overlooked part of the technician’s
job is to keep the system from failing, not just to
make it work again if it quits. One way to avoid
some outages is to detect changes in the
system that have no known cause. Without
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accurate measurements of what was there to
compare with what is there, early detection
cannot be achieved. Under the first procedure
the only thing known about the second station
was that its loss did not exceed the available
gain at the temperature when the operation
was done.

With the precision pad substitution method
and a little book work, it could have been
known and recorded that station two did really
have 1,800 feet of cable feeding it, that this
cable was spliced pretty close to correctly,
and that the cable performed close to its spec-
ified attenuation.

Even more information could be gained ina
little more time with better procedures and test
equipment than was generally available at the
time of the previous example. Sweep gen-
erators and broadband detectors are quite
common today and are often not considered
as part of the system maintenance equipment.
This equipment is commonly used to inspect
new or repaired amplifiers before they are
installed to verify flatness and minimum full
gain are correct without the equalizers and
pads in place. The amplifier is put in stock and
then put in the system after a failure, and
aligned as described above assuming that
proper alignment will be checked the next day
at more than two channels, and maybe with
one of the simultaneous system sweepers
available today. If this is the procedure fol-
lowed, approximately the same information is
gained as with the older practice.

Getting the most from your efforts

Back to our problem of gathering the maxi-
mum amourit of accurate information in the
minimum amount of time. The bench sweep
generator used along with the precision pads
is one of the most accurate devices possible.
There is no magic involved here, the accuracy
is a result of the equipment. First, the primary
cause of the repeatability error in the meters is
the friction of the meter movement and/or in-
accurate retuning of the meter. Since an oscil-
loscope is used as the display instrument, the
display has no friction, and since a broadband
detector is used there can be no tuning error.

Next, one must “set a reference trace" and
then try to match it. The only limit to the ac-
curacy attainable is the accuracy of the pads,
and the operator’s ability to judge whether the
trace is at the same place on the scope face or
not. On the top half of the screen the trace
width should be less than 0.1 dB. So, almost
any operator should be able to match two
losses to within .05 dB, or using the pads
measure any gain or loss to within £0.15 dB.
This represents errors less than 1 percent! If
errors occur larger than this, it can only be
blamed on operator error by not correctly set-
ting the reference, having a bad connection or
different set of connections in the lash up
measured compared to the reference.

With all this in mind, let’s return to the original
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example of replacing station number two's
module with one aligned on the bench. Instead
of measuring two input levels, one connects
the sweep generator (using f-81s and all the
same jumpers, which will be required in the
final set-up) to the detector and scope and
makes areference trace covering the frequen-
cies from 50 to whatever is required. Then a
duplicate (see notes at the end for details) of
the cable and the amplifier module are in-
serted into the jumpers and the reference
trace is duplicated.

Keep in mind that the deviations from the
reference represent the amplifier's deviation
from a true flat response, not only in a theoreti-
cal sense, but from the response that shouid
be expected at station two. Any “tweaking”
can and should be done to achieve the best
response at this time. By adding and sub-
tracting the amount of cable corresponding to
the anticipated cable attenuation changes
with temperature, and using only the gain and
slope controls for adjustments, the behavior of
the station over the full year's temperature
range can be simulated. Such information as
whether enough gain is available to handie the
hottest day is thus available, and also whether
or not the peak-to-valley will be satisfactory all
year. The time required to do this operation is
just a little longer than the time to install jump-
ers for all the pads and equalizers and perform
the basic incoming receiving test. Since the
“tweaking” has been done, it should not be
required in the field. As well, because the
bench sweep is easy to see, usually runs

faster, is in a more comfortable location, and is
more accurate, a better job results. Before
sending the module to the field, the gain and
slope controls should be returned to the set-
tings corresponding to the nominal cable loss-
es, and then the input and output return loss
checked to be sure that it is within
specifications.

Field vs. bench

How can the assertion be made that in the
first case the field alignment of the module in
the field location was the most accurate, when
it was just stated that the bench alignment was
more accurate? There are several reasons.
First, before the makers of our current and
quite good field sweeping systems take off-
ense, even if the comparison between station
#1 and #2 was done with the best equipment
available and even if the equipment was as
accurate as the bench setup, it would have
had to be taken using test points. These nec-
essary evils are typically specified as being
within =1 dB of their stated value with a peak-
to-valley of around another *1 dB. They may
actually meet this specification if the amplifier
port is terminated with a good termination.

Unfortunately, we must put things like split-
ters and power inserters near these ports inthe
field. These devices are reasonably good
matches and do not have a significant effect
on the real response, but the reflected energy
does distort what is seen at the test point. This
problem was smaller than the original bench
and field strength errors, but easily can be
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worse than our new method of bench
alignment.

The second reason that the bench aligned
amplifier is preferred over the field aligned
version, is that to some extent on all amplifiers,
the tweaking controls interact with both the
gain and slope controls and the match. On
some amplifiers this effect is large enough to
result in several dBs of change in response to
flatness as the automatic controls work. Re-
lated to this problem are certain types of splic-
ing errors, particularly in the systems operat-
ing above 300 MHz.

Such things as slight variations in the length
of the center conductor length inside the con-
nector pin vise can change the flatness. When
the tension changes as the temperature
changes, the slight variations also change.
The automatic controls cannot correct for this,
s0 a technician is forced to open the amplifier
housing and retweak. The result of leaving this
small defect in the splicing is a lifetime of “mop
up” maintenance and a feeling that the system
is either unstable or was incorrectly designed.
In addition, every time the interior of the ampli-
fier is exposed, new moisture is introduced
and in many areas corrosive pollutants also
getin. These factors probably will not cause an
immediate problem, but could several years
from now. With today's long-term paybacks,
long-term reliability is more important now than
ever before.

If the defect was only slightly larger, con-
ductor pull out can result in an outage. The old
(and I'm afraid still common) CATV adage—*|
don't have time to do it correctly now, I'll come
back to that"—strikes again. By using the
bench setup to determine that this error was
built-in and by correcting it now rather than
after the outage, everyone would benefit.

Final notes

The results of this procedure, as they do with
all lab procedures, depend on the accuracy of
the simulation. Care should be used when
using drop cable to simulate hard aluminum
cables. Most drop cable has a thin (as little as
8 percent by weight from some vendors) coat-
ing of copper over a steel core for the center
conductor. At low frequencies, the signal pen-
etrates into the center conductor far enough to
enter the steel, which is a poor conductor.
While this is not a problem in its normal ap-
plication, it can result in errors in this applica-
tion. If the span to be simulated has “fiat” loss
in it, it would be wise to use an actual passive
rather than a pad of the proper value because
many of these devices are not really flat above
300 MHz.

| have been using this system in many sit-
uations since 1975. In several cases, the
method resulted in solving what had been
thought to be stability problems, which were
not resolved using “standard" procedures. It
can be recommended highly. It also can be
used to substitute totally for sub-split return
system balancing by simply reversing the sig-
nal flow through the amplifier in the simulator. If
the system has been correctly documented
and splicing is corrected, no field alignment is
necessary to achieve proper operation.






‘F' connectors: Selection and testing

By Bill Down
Applications Engineer, Gilbert Engineering

When cable television was first conceived,
things were very simple in the area of distribu-
tion. The first systems were run with 300 ohm
twinlead. Twinlead was used for going from
house to house, with various resistive networks
at the junctions trying to maintain some kind of
impedance match and thus keep the signal
reasonably good. As systems started to grow,
it was soon evident that 300 ohm twinlead was
not the answer to cable television's distribution
problems. It was hard to handle, very subject
to ingress/egress and also very easy to tap
and “steal” the signal. Along came coax, that
strange wire with a center conductor, some
insulation and then some braid woven about
the insulation. In some mystical way coax
seemed to be able to conduct TV signals to
where you wanted them and not leak too much
to where you did not want them.

Coax seemed to be an answer to many of
our problems but brought with it one major
drawback. It was hard to splice or connect to
without using the expensive connectors then
available (BNC, N, etc.). Italso had an attenua-
tion loss that was higher than twinlead, but this
could be overcome by making larger cable to
carry the signals. This approach worked well,
but installing this larger cable (about Yz inch)
into each house was not easy and not very
economical.

At about this time our present trunk and
distribution system was starting to evolve, not
as we know it today but with strip braid trunk
cable, electron tube-type strip amps and
pressure taps for each drop with RG-59 cable
for the drop cable into each house. Now our
connector problems really started to show, not
in performance, but in price. The incident of so
many needed and costly connectorsin acable
television system demanded that an economi-
cal connector be developed.

Along came the “C" connector for drop ca-
bles. This connector crimped on the cable so it
was easy to use, but seemed hard to work with
because of its small size. It did not last very
long and was soon replaced with the “F" con-
nector, looking somewhat as it does today.
These early F connectors had a %-32 thread, a
post or mandrel that slipped under the braid of
the coax cable and a separate narrow ring that
was crimped or smashed to hold the braid in
contact with the mandrel. These connectors
were used on the pressure taps where the
RG-59 drop cable was connected, in splices,
for drop cable and on the matching trans-
formers needed to change the 75 ohm coax
cable back to 300 ohm twinlead input used on
all TV sets.
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The male end on the F connector used the
center conductor of the cable for its center pin
and the female F connector had a machined
contact which accepted the center conductor
of the RG-59 cable. Notice | said the RG-59
cable, because at this point in time that was
the only size cable used for drop installations
in cable television.

After being used for a period of time the F
connector described above was observed to
have some probiems, the principle one was
that the small (4" wide) crimp ring did not hold
the cable on to the connector as well as de-
sired. These observations started the F con-
nector suppliers on a path of improvements to
this connector, principally in the width of crimp
rings and methods of crimp; most of which did
make the connector hold onto the cable much
tighter. At this time several things started to
influence the F connector design: new sizes of
cable were introduced to the CATV market.
These were not only larger (RG-6), but some
had different insulation or dielectric, which had
the effect of changing the center conductor
size to maintain the needed 75 ohm imped-
ance. These changes were all made in the
interest of reducing the cable ‘losses, which
they did, but this was only the beginning of the
present “hodge podge” of cable sizes avail-
able to the CATV industry.

Reducing interface problems

The following are my observations from a
connector supplier's point of view, as to what
we, as an industry, can do to reduce our cable
connector interface problems. First, as the
cable suppliers will hasten to explain, all
RG-59, RG-6 or whatever cable is not created
equal. There are slight construction and size
differences in the same types of cable that can
affect connector performance. Cables are
made with different braid coverages, different
foil coverages, and different jacket com-
positions that will affect the fit of the connector.
There is considerable ditference between a 40
percent foil braid cable and a dual braid, dual
foil 96 percent braid cable. in spite of some
connector advertising to the contrary, one size
does not perform equally on all sizes; it may fit
all sizes, but it does not have the same holding
strength on all of the cables.

Because all connector concepts involve
squeezing the combination of braid and jacket
in some way, any connector design that cov-
ers a wide range of sizes must sacrifice per-
formance in some way, either mechanical or
electrical. In order to evaluate F connectors
and their overall performance in the system,
we must first define good connector perform-
ance. The ideal connector would be trans-

‘Any connector design
that covers a wide
range of (cable) sizes
must sacrifice
performance in some
way, either mechanical
or electrical’

Figure 1

Dimension
across flats

parent when used. That is, its mechanical
strengths would be as strong as the cable and
its electrical performance would be the same
or better than the cable.

We have achieved this with most of the trunk
and distribution cable connectors, but have a
way to go to develop an F connector that will
meet those objectives at the low cost dictated
by the market. With past objectives of having
one size female connector center contact that
receives all center conductors from solid poly
RG-59 (.025") to low density RG-11 (.064"), itis
nearly impossible to design a connector that
maintains the same electrical impedance over
this great a size range. We must become more
restrictive in our choice of cable applications,
so that we can use the right connector for the
chosen cables. If we do this, it is possible to
use connectors that have electrical specifica-
tions that are better than the cable they are
being attached to. Electrical performance of
male F connectors for small cables is relatively
simple to control, since the center conductor is
the center pin and all that is necessary is to
maintain the same ratio of sizes of the outer
conductor to the center conductor and make
sure good electrical contact is made with the
shield of the cable. Larger cable (RG-11, etc.)

COMMUNICATIONS TECHNOLOGY



UALITY YOU'D EXPECT,
AT A PRICE YOU
WOULDN'T.

introducing the new DSA-644 SMATV satellite
receiver and the DSM-1 10 frequency-agile modulator.

Knowing thal DX has created a high-quality system specifically
designed to meet the needs of the SMATV market should come
as no surprise. But the new low price will.

The new DSA-644 block downconversion satellite receiver offers
SMATV operators superior video and audio performance, plus all
the features required for quality SMATV installations: detent
channel tuning, a video lest point, audio and video level adjust on
the front panel, unclamped video and composile baseband out-
puts with de-emphasis on/off switch for descrambler interface, as
well as SAW-filtered 30 MHz bandwidth for second IF.

The new DSM-110 frequency-agile modulator, designed to
integrate perfectly with the DSA-644, features front panel channel
sclection of all channels from 2 through W. + 45 dBmV output,
excellent adjacent channel operation with low spurious output,
and IF loop through.

Plus. we've enhanced the DSA-643A. G i

For even more demanding applications, such as CATV and DX COMMUNICATIONS, INC.
broadcast systems, we've enhanced our field-proven DSA-643A A Subsidiary of C. Itoh & Co. (America) Inc.
salellite receiver to offer even higher quality video performance 10 Skyline D{éﬁ) ’32;“_2%35"‘*' NY 10532
than ever before: improved differential gain (2% max.), improved Manufactured by OX Antenna Co.
differential phase (1.5° max.). and improved chrominance-luminance Kobe, Japan
uciTgpoiResgy o fame JHGRaRE : . | Please send me information. CT 12585

To meel the requirements of large system installations, DX also
offers a broadcast-quality modulator featuring + 60 dBmV out- | Company Name
put—our DSM-100 Name

For complete product information, call DX Communications at | Street
914-347-4040. or contact your local DX distributor. | City State Zip

|

Reader Service Number 21.



generally needs a reducing pin of some sort
for the center conductor so that a proper ratio
of sizes can be maintained in the female por-
tion of the connector pair.

Most of our so called “problems” with F
connectors, either electrical (including EMI) or
mechanical, usually start off as mechanical
misfits or misapplications of the connector
itself. Most, if not all, electrical problems are
some form of poor contact brought on by cor-
rosion or improper crimping or tightening.

‘Tools’ of the trade

For the sake of this article, | will take editorial
license with the definition of the word, “tools”
as it applies to drop connectors. To explain—
one of the best tools available to the end user
of the connectors is the manufacturer of the
connector itself. The manufacturer should
make every effort to help you choose the right
connector for the cable you have decided to
use. Don't just buy an F connector, but buy an
F connector to fit (manufacturer, catalog num-
ber) drop cable. As | pointed out earlier in this
article, there is a large variety of cable avail-
able to the end user and there is an equally
large variety of connectors to fit these cables.
As one of the tools to be used, make sure you
are using the connector that your connector
supplier recommends for the cable selected. It
is generally necessary to monitor this con-
nector selection because it is very common for
systems, both large and small, to change sup-
pliers and/or types of drop cables being used.
It is necessary to check connector fit, even if
the same type or braid percentage cable is
bought from another supplier.

The next tool that is generally ignored in the
real world is training. We generally spend very
little time in instruction or training of the in-
stallers or peopie who are going to use the
connectors that are provided to them. Systems
often are reluctant to have their people spend
several hours in class on “how to install drop
connectors,” but generally the statement, “pay
me now or pay me later,” sums up what hap-
pens in the long run. Most systems that have
started any kind of training for installers have
reduced their call-backs enough to more than
offset the cost of the training programs. | feel it
is not only important to have the training but
also equally important as to how the training is
done. There is a great tendency to teach peo-
ple “how to” do something rather than go a little
further and show them why something is done.
F connectors to someone who has used them
for many years are a relatively simple device,
but put yourself in the place of someone see-
ing one for the first time. We need to formalize
the training, step by step, and not just have
one of the people who have been putting on F
connectors for two years or so, spend a half-
hour showing the “new guy” how to prepare
cable and crimping connectors. | have found
as high as 75 percent of a group of installers
putting connectors on wrong. This is not their
fault—it is our fault for not providing the in-
struction on how to do it right.

When we start any instructional program we
will not become involved with the actual tools
that will be used to install the connector on the
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Figure 2

Should be
no visable
gap here

cable. The cable must be prepared according
to the connector manufacturer's instructions in
order to install the connector properly.

There are many tools available to prepare
drop cable. Most have their pros and cons,
which | will review. /f you find a cable prepara-
tion tool that will prepare the cable to the
connector suppliers specifications, then it is
okay to use. | say if because all coax cable
preparations are not equal. Itis very important
to have the proper exposure of center con-
ductor dielectric and braid to assure the
proper electrical and mechanical perform-
ance of the connector. If the center conductor
is too long, it can affect the operation of the
female portion of the mating connector by
holding it open or bending it over and causing
a short. [f the dielectric exposure is too long, it
either protrudes into the connector nut, keep-
ing the connector from making a good shieid
connection, or may cause the installer to “puli-
back” the connector before crimping and
loose gripping areas on the braid and jacket.
The proper amount of braid must be exposed
so that when it is folded back under the crimp
ring it provides the needed size and support
for the crimp ring to grip the jacket and braid.
Drop cable preparation tools come in a variety
of trim dimensions and care must be used in
selecting the right one.

When buying a cable preparation tool, refer
to the trim dimensions required and don't buy
just an RG-59 trim tool, buy one that trims the
cable to the exact dimensions shown in the
instruction sheets. Coax trim tools need main-
tenance and are not something that can be
bought and ignored. Thereafter, they do not
work well when dull and the buyer should plan
a regular replacement of the blades and ex-
amination of the tool to assure its proper
operation.

If you are not inclined to regularly check the
operation of these tools, installers should be
shown the proper way to prepare cable with a
knife. A knife has the advantage of being able
to be kept sharp by the user and is something
that is readily available anywhere. There is,
however, a caution that must be observed
when using a knife: Care must be used when
cutting the cable jacket with the knife so that no
braid strands are cut. Since most connectors
are designed to have the full amount of braid
folded back, if it is not all there, the connector
holding performance will be affected.

The tool that most people associate with F
connector installation is the hex crimp tool,

which comes in a variety of shapes and types.
These tools have one thing in common, they all
have a hex size somewhere around .324/.326
across the flats. This crimp size and the %-32
thread in the nut of the connector are a few of
the standards in CATV.

It has been my experience that a high per-
centage of the problems associated with F
connectors are due to maladjusted or worn
crimping tools. All F connectors in this size
range are designed to be crimped to a maxi-
mum size of .330"—that is after the connector
is crimped; the measurement across the flats
of the connector should not exceed .330 in-
ches (Figure 1). Most people do not have
access to a micrometer, but there is another
way to check if the crimp tool is doing its job.
While the connector is being crimped (that is, it
is under load crimping the connector) you
should try to look through the crack in front of
the hex on the tool and you shoutd see no light
(Figure 2). Another way is to try to hold a piece
of paper (dollar bill) in the crack in the jaws
while the tool is under load crimping a con-
nector. If there is space seen or the paper will
not stay in place; this indicates the tool jaws
are not closing properly and therefore do not
have a crimp size of .330 inches or less. This
means the tool is either not adjusted properly,
or that the tool is so worn that it should be
replaced, or at least, rebuilt.

Crimp tools do not last forever even when in
normal use and wear out even faster when they
are abused (used for a hammer or allowed to
get rusty). It is important to check the crimp
tools quite often (once a month), but even
more important to educate the installers how to
check their own crimp tools. It is easy to see
that if your instaliers do not know how to check
their own crimp tools, it is possible to have
many man months worth of improperly in-
stalled F connectors in your system.

Checking and maintaining integrity

An overall check for properly installed con-
nectors that works quite well in the real world
and requires no special fixtures is the
following: Hold the drop cable in one hand
without any looping (allow it to pass straight
through your hand) and grasp the installed F
connector in the center of your other hand and
try to "pull off" the connector. This test does not
rely on physical strength but on friction of the
cable in one hand and the connector in the
other. | found that it is nearly impossible to
exert more than 40 pounds of pull in the above
manner and a properly installed connector
should not pull off the cable with less than 40
pounds. This test not only checks the crimp
but also checks connector selection, cable
preparation and anything else that may affect
the way a connector grips the cable.

F connectors are becoming somewhat more
complicated in their application. This is
brought on by the advent of sealed connectors
(which are more sensitive to cable size), more
sizes of cable, and connectors that use other
methods of application. We must upgrade the
training of the people using these connectors
and give them every “tool” possible to help
them do their job. -
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CATV Products from ANTRONIX

Let’s Talk CATV

No matter where your system is... For the name of your nearest Antronix
Antronix’s ultra-reliable CATV products distributor, just call us. We'll talk CATV
are just a phone call away through your with you.

local CATV distributor. You'll find a full s
selection in stock of subscriber drop mat- Antgon x
erial, hardware, converters and two- and I

four-way output multi-taps.
y P P We're better engineered.

EaCh Antronix prOd UCt iS baCked by a fU“ Antronix Products are sold world wide under the Antronix brand name and private label-
& i ed for stocking distribut d OEM. . .form informati tact Antronix Sales,

one-year guarantee and each product is Ged Corporate Park, Englishiown. N.J, 07728 Produdt develoomant and sarehodes,

built, tested and quality assured to help Two 10th Ave., Spotswood, N.J. 08884.

reduce maintenance costs and service ’ .

calls. We'll talk CATV with you.

201-446-2626

Ant'\‘OniX Connecting the world of communications.
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TAKE ALL THE GUESSWORK OUT OF
TVRO INSTALLATIONS AND T.I. ANALYSIS
WITH AVCOM’S NEW PSA-35
PORTABLE SPECTRUM ANALYZER

ASKANY TVRO DEALER WHO OWNS AN AVCOM PSA-35 PORTABLE SPECTRUM ANALYZER.

With AVCOM'’s PSA-35 Por-
table Spectrum Analyzer you
can measure and document
TVRO system performance
after installation or service.
Troubleshoot system problems
by observing output signals
from LNA’s, BDC's, Line Amps
and Splitters, and other RF
signal components. Measure

block system signal balance.

Identify and resolve Ter-
restrial Interference problems
quickly and precisely by displaying offending signals
on the PSA-35. Customers can be shown the nature of
T.I. problems for clearer understanding.

AVCOM's high performance PSA-35 Spectrum
Analyzer becomes even more attractive when price is

considered. The PSA-35 is
$1965. Nothing on the market
offers its performance at a
comparable price.

Progressive TVRO Dealers,
Repair Centers, and Manufac-
turers will find AVCOM's PSA-
35 Spectrum Analyzer to be an
indispensable instrument for
rapid testing and alignment of
satellite equipment. Problems
that might otherwise take
hours, even days to resolve,
can be identified and corrected in minutes, saving
money and time, and reinforcing customers’ con-
fidence and trust. In terms of time saved and customer
good will, an AVCOM Spectrum Analyzer will pay for
itself quickly.

AVCOM'’S PSA-35 SPECTRUM ANALYZER
BECOMES EVEN MORE VERSATILE WHEN USED
WITH THESE NEW ACCESSORIES!

SSC-70 SIGNAL SAMPLER AND CALIBRATOR —
AVCOM's new Signal Sampler and Calibrator, SSC-70,
is designed for use with the AVCOM PSA-35 Portable
Spectrum Analyzer.

The first function of the SSC-70 is to sample TVRO
downconverter IF signals in the 30 to 200 MHz range.
The IF signal is looped through the SSC-70 between
the downconverter and the satellite receiver. Tuning
voltage present in the IF coax
is passed from the receiver to
the downconverter unaltered.
The IF signal is sampled and is
available on the “SAMPLED
IF" F-fitting. The PSA-35 Spec-

¢ trum Analyzer is connected to
this port and the IF signal can be accurately measured
and examined.

If Terrestrial Interference filters are in the IF coax line,
they can be tuned precisely so that video quality is
preserved while T.l. is minimized.

Also an internal oscillator operating at 70 MHz, with
harmonics at 140 MHz and beyond provides a quick
means of checking amplitude calibration and frequency

FOR MORE INFORMATION WRITE: AVCOM, 500
Southlake Blvd., Richmond, VA 23236 or call (804)
794-2500. To order, call, 1-800-446-2500.

setting of the PSA-35 Spectrum Analyzer. Two output
signal amplitude settings are available, one at -30 dBm
and another at-50 dBm (at 70 MHz). The output level is
selected by a front panel switch. The calibration
oscillator is powered by the PSA-35 LNA/BDC power
through the input connector. A front panel LED
indicates when the oscillator is on.

TISH-40 TERRESTRIAL INTERFERENCE SURVEY
HORN — AVCOM's new Terrestrial Interference Survey
Horn, TISH-40, is designed to be used in conjunction
with the PSA-35 Portable Spectrum
Analyzer for site surveys. \.. wcow

The TISH-40 Terrestrial Interfer- |~
ence Survey Horn features 18 dB
gain in the 3.7 to 4.2 GHz range of
frequencies. It is highly directional
with high gain and rugged construc-
tion. Terrestrial Interference sources \
can be pinpointed quickly and 2 -
accurately to increase the utility of the versatile PSA-35
Spectrum Analyzer. 1/4-20 stainless nuts pressed into
the flange make LNA assembly and disassembly quick
and easy.

AVCOM’s PSA-35 — THE MOST VALUABLE TEST
INSTRUMENT YOU CAN BUY FOR INSTALLING
AND SERVICING TVRO SYSTEMS!!
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The changing faces of CATV SLMSs

By Glen K. Shomo il
Vice President, R&D and Production, ComSonics Inc.

CATV signal level meter (SLM) evolution
generally has been gradual, in response to
periodic additions to RF spectrum usage as
channel capacity and available programming
grew. Although many SLM models have ap-
peared on the market and later replaced by
others, most of the changes and improve-
ments until the past few years have been to
internal circuitry design rather than to actual
instrument features and capabilities. With ac-
ceptable reductions in cost and advance-
ments in density and performance of digital
circuitry it is now cost-effective to begin to
incorporate microprocessor-based instru-
ment functions and adjustments previously
found only in expensive test equipment.

A few recent SLM introductions utilize com-
puter circuitry to control keyboard entry of
preset tuning, displayed values and function
switching. Still further technological ad-
vancements and cost reductions in very re-
cent months have made possible a major step
in SLM capability, utilizing some of the best
and most desirable features from several dif-
ferent types of test equipment. To more fully
appreciate these new developments, let us
first go back and look at the evolution of signal
level meters.

SLM roots

Early solid-state, and even vacuum tube
signal level meters, generally employed very
similar tuning and switching methods. Since
the internal heterodyne method of the day was
a single conversion process, these meters
required input RF tuning to achieve image
frequency rejection. In some models this was
accomplished with variable capacitor or
inductor-tuned RF inputs and local osciltators,
with continuously variable tuning of both sec-
tions through a typical 54-217 MHz frequency
range. Other models divided the tuning range
into bands, selected by a front panel rotary
switch. This switch changed local oscillator
(LO) ranges and routed the input signals
through separate input RF bandpass filters for
each band.

Most early meters had accuracies of =2 or
+3 dB with measurement ranges of —30 to
+30 dBmV. Front panel analog meters and
linear detection circuits provided about 20 dB
of readout range, of which only the upper 10
dB could be used to achieve published mea-
surement accuracy. Signal level range switch-
ing was generally accomplished with a front
panel in-line slide switch or rotary-type input
RF attenuators. Among other reasons, the
rotary-type attenuator is generally used in
newer SLM designs due to its cylindrical
shape, which requires much less front panel
space.

Typical failures in these early meters were
found in the many mechanical devices used
for tuning, and frequency band and level

switching. Both types of level switching at-
tenuators have always been sources of inter-
mittent or unreliable operation, being directly
subjected to dust and dirt, moisture, and just
plain hard and frequent use. Because early
meters employed mechanical tuning, variable
capacitors and rotary range switches also be-
came typical failure items. Some used a sys-
tem of complex plastic gear-driven mecha-
nisms that frequently broke and required care-
ful replacement and realignment.

Reliability and accuracy improve

With the development of lower distortion
solid-state devices and improved balance
mixer circuits, later SLM versions incorporated
broadband RF input CATV converter-type tun-
ing. These units typically employ dual con-
version signal processing with UHF or higher
first IF frequencies to eliminate image fre-
quency interference problems. The develop-
ment of this type of conversion method, utiliz-
ing a (DC) varactor-tuned local oscillator,
greatly simplified input RF and LO tuning with
corresponding improvements in reliability and
reduction in size and cost. Tuning ease and
stability also were improved with the intro-
duction of automatic fine tuning (AFT) inte-
grated circuits, developed for and adapted
from television receivers.

DC voltage-tuned varactor circuits greatly
reduced the cost and complexity of con-
tinuously variable tuning components, re-
quiring only a DC potentiometer control, which
typically exhibits better reliability and stability
compared to mechanically variable capaci-
tors or inductors. Varactor tuning also made
possible relatively simple push-button tuning.
However some early versions of this push-
button approach were very prone to tempera-
ture and mechanical drifting due to course
potentiometer tuning adjustments and drift in
DC circuits used to set the DC voltage for each
channel or frequency band.

Later generation meters also improved in
accuracy, = 1to = 1.5dB, tuning range, 5-450
MHz, and level measurement range, typically
—40 to +60 dBmV. Some models also pro-
vide tuning of 450-890 MHz with optional
adapters. Provisions for external calibration
was originally provided by a front pane! com-
pensation or gain adjust control. The user ad-
justed the compensator at each channel and
measurement level range according to num-
bers listed on a calibration chart periodically
generated during laboratory recalibration.
While this usually resulted in acceptable ac-
curacy, users often found this procedure cum-
bersome and time consuming and therefore
ignored its use, or guessed at a “typical” set-
ting if no recently updated compensation set-
tings were available.

Most models currently produced and sold
provide an internal calibration source with a
front panel connector output. To calibrate the
unit this signal is connected to the RF input and

COMMUNICATIONS TECHNOLOGY

‘It is now cost-effective
to begin to incorporate
microprocessor-based
instrument functions
and adjustments
previously found only
in expensive test
equipment’

a front panel calibration control is adjusted to
achieve a desired level meter readout accord-
ing to the specified source output level. These
internal calibration sources are specified at
one frequency only and the resulting meter
accuracy, specified at =1 to 1.5 dB, is
dependent on the actual temperature stability
of the calibration source level and the variation
of the SLM's input frequency response over
temperature and time. Some newer models
also provide digital readouts of tuned fre-
quency and signal level. Analog “peaking me-
ters” are included with digital level readouts for
signal level peaking during tuning, which
would be extremely difficult with only a digital
numeric readout. Currently produced instru-
ments using analog level meters usually em-
ploy logging meter circuits that provide 20-30
dB of range, with 1 dB per division meter
graticule marks.

A new generation: Microprocessor control

A few microprocessor-based meters have
been introduced during the past several
years, providing automatic control of channel
tuning, frequency and level readouts, and
special measurements such as hum and
carrier-to-noise ratio. Even with the power and
capabilities of the microprocessor, these first-
generation computer-based SLMs still pos-
sess certain fundamental limitations that cost
the user time and cause frustration, which can
result in measurement errors. An operator still
can read only one channel level at a time
requiring multiple tuning, and possibly differ-
ent level setups, to read several channels.
Even though push-button tuning has made
channel jumping easier, all of us have wished
for a simultaneous display of all channels
when performing amplifier setup, system bal-
ance, or troubleshooting, something until now
only an expensive spectrum analyzer could
provide. In addition, no SLM, or even a spec-
trum analyzer for that matter, afforded the user
a way to directly compare level readings at
different amplifier or test point locations ex-
cept through written or photographic
records—very inconvenient, time consuming
and a possible source of errors as well.

A recent introduction to the smart SLM mar-
ket, named the Window, was made by Com-
Sonics. This CATV signal level measuring in-
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Panasonic presents another CATVcomponent both
you and your subscribers will profit from.

When you offer the new
Panasonic” VCS-1 switcher to

your subscribers you're offer- -

ing them more cable TV for
their money. And a com
ponent that can act as the
control center of their entire
video system. That adds up
to not only more enjoyment
for your subscribers but

more monthly profits for you
The VCS-1is an easy and
affordable way for your sub-
scribers to record their CATV
programs while they watch

any one of four video sources.

Video disc players, video
games, video cameras, even
computers that are connect-
ed to a television set, can

each be easily viewed at
the touch of a button

For easy accessibility and
visibility, all the controls and
LED indicators are on the
front panel so the VCS-1
stacks up nicely with other
CATV components. What's
more, the VCS-1 has no
insertion loss and 65dB



isolation to maintain your
high standards of signal
quality. The VCS-1 will also
deliver your addressable
signals, even when it is
switched off.

The VCS-1is completely
compatible with both non-
addressable and one-way
addressable converters. But

Anasoni.

See us at The Western Cable Show. Booth #882.
Or call: East-201-392-4109.
West—-415-672-2592.

to really make the most of it,
offer the VCS-1 with a
Panasonic CATV converter.
With infrared remote control
15 channel memory, two-

speed up and down scanning.

Even an optional parental
guidance key for controlling
the channels children watch.
After all, behind every

Panasonic cable product lies
25 years of cable know-how.

The Panasonic CATV con-
verter and VCS-1 switcher.
More for your subscribers,
more for you

Panasonic
Industrial Company
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strument uses a new generation of digital cir-
cuitry, allowing internal microprocessor
a e rep control of many instrument functions and ad-

\ The performance

justments previously required of the user.
These include automatic tuning and scanning
of all channels in a selected upstream or
downstream spectrum, automatic level rang-
ing through the use of internally switched RF

you need today attenuators, self-calibrating at each mea-

surement frequency and temperature, and si-

and the multaneous vertical bar graph display of all

H T measured channels on a large screen backlit
dependability LCD display.

you need An additional feature is the ability to store

several measured scans of all visual and aural
channels in internal nonvolatile memory for
later recall and comparison. The user can
cycle through these “snapshots” at the press
of a front panel key to compare system or test
point locations, which should prove to be a
valuable and time saving tool for system trou-
bleshooting and problem isolation. Since no
user tuning or level setup is required, this will

° ' l provide accurate pictures that can later be

32 > : ’ ' recalled if desired back at the office for display
b . and discussion.
o

Channel carriers are displayed in a vertical
BEN HUGHES

bar graph form with the height of each carrier
bar proportional to measured signal strength.
This continuously updating display allows the
COMMUNICATION PRODUCTS CO
304 BOSTON POST ROAD, P.O. BOX AS,
OLD SAYBROOK, CT 06475 {203) 388-13559

tomorrow.

user to directly view the effects of his or her
adjustments or the condition of all channels,
greatly reducing time for level setups, reduc-
ing errors, and preventing the unknown and

unintentional introduction of system problems.
On-screen numeric or alphanumeric printout
of channel number and frequency, and signal
‘ level of an individual channel selected by a
>‘ keyboard-controlled screen curser helps pre-
vent operator reading errors. A separate dis-

“\o play mode of an individual 'channel's visual

and aural carriers also can be selected for

@ channel setup operations.

Temperature-stable accuracy over the en-

6 tire frequency range is assured through the
\\ use of an internal custom hybrid noise source
\ and temperature measurement module, made
possible by advancements in hybrid surface
mount and thick film technologies. Self-

6 calibration occurs automatically when the in-
\o ternal processor detects a temperature.

‘ change sufficient torequire recalibration. User
& calibration and possible misadjustments are
therefore eliminated. In addition to simplifying

or eliminating user adjustments and providing

G‘ previously unavailable system troubleshooting
o and setup features, another primary design
goalin the Window was to prevent the unit from

being difficult to learn and use, which is com-

“O mon to some complex multi-function
* computer-based instruments. Ergonomic
: considerations were designed into the widely

Rep"ms work for you. spaced, color coordinated front panel mem-
brane keyboard, with tactile and audible feed-
backs. Help screens also are provided at the
press of a HELP key, which calls up easy to

For more information on this
effective marketing tool, call:

Peg Lehr, Production Coordinator, read and understand descriptions of key-
[303] 792-0023 board functions. As each key is pressed an
explanation of that key's function appears on

screen.
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SAFE | FAST! EFFICIENT!
WIRE & CABLE

STAPLE

Rugged. reliable Arrow

. (!' Wire & Cable Staple Gun

F,T R,G HT ,N Tackers are made of all-steel
for doing the CATV y 4 lo oty spoedt and e clamay wit
installation job RIGHT!

g

these built-in high performance features

® GROOVED GUIDE positions wires and
cables for proper staple envelopment and
safe secure fastening

® DRIVING BLADE automatically stops at the right

height to prevent staple from damaging or cutting into wire
or cable

® AUTOMATIC, SINGLE-STROKE COMPRESSION ACTION
speeds up fastening. reduces installation ime and

minimizes hand fatigue.

® PATENTED PRECISION-LOCKED MECHANISM ensures smooth,
uninterrupted trouble-free performance.

These outstanding features have made Arrow Wire & Cable Staple Gun Tackers
the top choice In fastening tools of professional installation men in every field, including
CATV. telephone. electrical. electronics communtcations, alarm systems and many more.

=
ry

Uses 3/16" round Uses 1/4" round > Uses 5/16" round ! " Uses 172" flat

crown staples in 3/8” crown staples in 9/32", crown staples in 3/8”, " crown staples in 9/16",

and 7/16" leg lengths - 3/8", 7/16" and 9/16" leg 1/2" and 9/16" leg lengths 5/8" and 7/8" leg lengths
for diameters pp to 3/16". lengths - for diameters up to 1/4". - for diameters up to 5/16". - for diameters up to 1/2".

THE RIGHT ARROW TACKER AND STAPLE SIZE TO USE FOR THE RIGHT CATV INSTALLATION:

For fastening ground wire - use For tastening RG-59 - use Model For fastening RG-6 - use Model To;gastgmng /’29'1 ;jug?eMOFQ

Model T-18 with 3/8" leg staple. T-25 with 9/16" leg staple. T-37 with 9/16" leg staple. " p|e;“' <l €9
q \J q

Call your supplier or ARROW FEASTENER COMPANY, INC. ) 271 Mayhill Street

write for catalog & prices. Saddle Brook

New Jersey 07662
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Ponrait Of Madame A.F. Aude And Her Two Daughters, 1899 — Mary Cassatt

.ﬁ'ﬁ NC s

ARE YOU PAYING MUSEUM PRICES ONLY TO
WAIT TO GET A PRODUCT THAT DOESN'T FIT
YOUR PICTURE-PERFECT SYSTEM?

Casat Technology

provides the video modulation and combining
equipment you need, when you need it, and at
the price you want to pay for it.

FEATURES
-Frequency Agility=No
Stocking Requirement
-Loop thru 45dBmV
output (w/Active
Combiner=55 to
65dBmV)

-All Front Panel
Adjustments and
Indicators

-Includes Power Supply
and UL Listing

CASAL'

CASAT TECHNOLOGY, Inc.

GUARANTEED 48 HOUR SHIPMENT after
receipt of initial P.O. on all our standard
products.

PRICING THAT IMPROVES YOUR
FINANCIAL PICTURE:

We manufacture products that ensure you're
getting the best price available. And we
provide discounts, even when you order
quantity one.

THE RIGHT FEATURES, NOW,
AT A PRICE
YOU'LL LIKE!

e e e S S T e S e T T ST e A
Raising Video Technology to a Fine Art
e e e e e R e

6 Northern Blvd., Unit 5, Amherst, NH 03031
To Order, Call (603) 880-1833
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Microwave LOS path analysis

The first part of this article (September 1985)
presented the background and calculations
for performing a microwave line-of-sight path
analysis. In this installment, the computer pro-
gram for running the analysis on your PC is
offered.

By Lawrence W. Lockwood
President, TeleResources

The accompanying line-of-sight (LOS) pro-
gram can be used on any IBM PC or com-
patible. Although itis written in BASIC A it can
be used with any BASIC with simple con-
versions. It requires only 4,700K bytes of
memory.

This program can be a particularly powerfu!
tool in that it permits extremely easy use of
“what if" techniques in the LOS problem anal-
ogous to the “what if" techniques used in
spread sheet problems. As an example, path
solutions can be very quickly determined for
different values of K (the ratio of the effective
Earth radius to the true Earth radius), different
terminal locations, different tower heights, etc

Atypical example of the program output of a
LOS path analysis is seen in Figure 1. The top
half of the figure presents the geographical
path data and the resultant receiver tower
height. This example does not consider an
intervening obstacle, however, such a path
analysis is shown in Figures 2 and 3. The
bottom half of Figure 1 displays the program
output for the system performance with C/N,
SN, etc. This analysis is not performed in
Figures 2 and 3.

A significant consideration is that this pro-
gram requires no documentation to use it—it
is “self driven.” All the instructions for its use
are contained in the program and appear as
prompts during its use. For example, when the
program calls for the transmission path iength,
if it is known it is entered; if not the coordinates

are called for and the path length is deter-
mined and entered automatically. The same
procedure is used for K and the Fresnel zone
factor. When they are called for, the program
presents values of 4/3 and 0.6 respectively. If
different values are desired they are entered in
response to request. Figures 2 and 3 show

Figure 1

Frequency: 12825 MHz

K factor: 1.333333

Fresnel zone clearance factor: .6

Distance between sites: 18.64 miles

Altitude transmitter site above sea level:
0 feet

Altitude receiver site above sea level: 0
feet

Height of vegetation at receiving site: 0
feet

Height of transmitter antenna: 100 feet
Height of receiver antenna: 45.15656 feet

Transmitter power in dBm: 30

Gain of transmitting antenna in dB: 40

Gain of receiving antenna in dB: 40

Power level at receiving antenna in dBm:
-34.14835

Noise factor of receiver: 12.6

Bandwidth of receiver in hertz: 1.5€ +07

Noise power level in dBm: -91.19949

Carrier-to-noise ratio: C/N = 57.05115
dB

Video bandwidth in hertz: 4500000

Signal-to-noise ratio: S/N = 68.26964 dB

Microwave line-of-sight program

(LOS)

30 PRINT TAB(30) "(C) 1984"
40 PRINT
SU IMPUT "FREGUENCY IN MHZ";M

(ol al ad

L 60 PRINT "FREQUENCY IL MHZ"
L 70 PRINT
80 PRINT "IF K FACTOR IS 4/3 ENTEk O BUT IF DIFFERENT ENTER NEW VALUE"
9c INPUT "K FACTOR";K
100 IF Kh>0 GOTO 120
119 K=4/3
L 125 PRINT "¥ FACTOR";K
L t3% PRINT
140 PRINT "IF FRESNEL CLEARANCe ZCME FACTUR I3 ©.6 ENTER © BLT IF DIFFERENT ENTE
R KEw VALUE"
155 INPUT "FKESMNEL ?ONE CLEARANCE FACTOR";FZ
16t IF FZ>0 GOTU 18
13¢ FZ-=,
L 165 PRINT "FRESMEL ZOME TLEARANCE FACTOR";F2
L 190 PRINT
20 PRINT "IF DISTANCE PETWEEN 317 WET wRQUR B OF iF RKOWh ENTER VALU

ILFoT
' IF A=

ISTANCE BETWEEN SITEN";A
wlTu 23C ELSF 450

C INPUT "LATITUDE,LSwGITuiE, THARS®ITTER SITE

e B:=FC /0
L FRINT "LATITUDE,LONGITURE, TRANIMITTEF S£ITF It DEGREES, MINUTES,SECOKDE"™
545y "3
H=z3+0
280 PRILT "TwAMSMITTEP LATITUDE TN MINS,";H
2 Izt+F G
3 PERIAT "TRANSKITTEF LONGITUDE IN MIKDZ.";I
310 INPLT "LATITUDE,LSMGITUDE, FECEIVER SITE IN DEGREES,MINUTES,TECOSNS";B,C,D,E
kLG
L 3¢% PRINT “"LATITUDE,LONGITUDE, RECEIVEK SITE I% PEGREES,™INUTES,SECOWDS"
334 SoRLe 1530

340 J=B+C+D

3¢ PRINT "RECEIVER LATITUDE I& MINUTES";J

36U RL=E+F+G

37C PRINT "RECEIVER LONGITUDE IN MINUTES";RL

380 L=H-J

39. PRINT "LATITUDE DISTANCE IN PINUTES™;L

400 K=(I-RL)*COS(S*3,141593/180)

410 PRINT "LONGITUDE DISTANCE IN MINUTES";M

420 A=(L"2+M"2)".5

430 PRINT "TRANSMITTER PATH IN MINUTES";A

440 A=A®(6076.115494/5280)

L 450 PRINT "DISTANCE BETWEEN SITES:";A;"MILES”

L 460 PRINT

470 INPUT "HEIGHT IN FEET OF TRANSMITTER ANTENNA";T
480 INPUT "ALTITUDE TRANSMITTER SITE IN FEET ABOVE SEA LEVEL";Y
490 PRINT "ALTITUDE TRANSMITTER SITE ABOVE SEA LEVEL:";Y;"FEET"

[t

500 PRINT

510 INPUT "ALTITUDE RECEIVER SITE IN FEET ABOVE SEA LEVEL";Z
520 PRINT "ALTITUDE RECEIVER SITE ABOVE SEA LEVEL:";Z;"FEET"

—r

530 PRINT

540 PRINT "IF THERE IS AN OBSTACLE IN THE TRANSMISSIOK PATH,
E IS NO OBSTACLE IN THE TRANSMISSION PATH ENTER 0"
550 INPUT "IS THERE AN OBSTACLE IN THE PATH";X

560 IF X>0 GOTO 570 ELSE 770

570 PRINT "IF DISTANCE BETWEEN TRANSMITTER AND OBSTACLE IN MILES IS NOT KNOWh EK

TER O OR IF KNOWN ENTER VALUE"

580 INPUT "DISTANCE BETWEEN TRANSMITTER AND OBSTACLE IR

590 IF P>0 GOTO 720

600 INPUT "LATITUDE,LONGITUDE, OBSTACLE IN DEGREES,MINUTES,SECOKDS™;P,C,D,E,F,
610 PRINT "LATITUDE,LONGITUDE, OBSTACLE IN DEGREES,MINUTES,SECO4DS"

620 GOSUB 1530
630 LA=B+C+D

640 PRINT "OBSTACLE LATITUDE INK MINUTES";LA

650 LO:zE+F+G

660 PRINT "OBSTACLE LONGITUDE IN MINUTES";LO

670 PRINT
680 L=H-LA

10 PRINT TAB(20) "MICROWAVE LINE OF SIGHT PROGRAM”
20 PRINT TAB(25) "LAWRENCE W. LOCKWOOD™

IN DESFREES,VINWTES,SECONDS";E,C,

ENTER 1 BUT IF THER

PILES®;P

—_—

COMMUNICATIONS TECHNOLOGY

DECEMBER 1885 43



- -

—--

- e

-

= =

e

690
700
710
720
730
740
750
760
770
7890
790
£00
810
820
830
840
850
860
870
880
890
900
910
920
930
940
950
960
970
9t0
998
1000
AT

[ 11]

13
33
13558
1360
1370
1560
*390
1400
141
1620
430
Tuur
1450
1460
1470

1480 PRINT "HeIGHT CF SECEIV

1490
15¢C

1510
1520
1530
1540
1550
1560
1570
1580
1590
1600

NOTE: The orogram can be used with or

Mz (T-LO)*CEC (%), 1 /¢
Pz(L zeM 2" ¢
P=P*(6076.11549% /%

PRINT "DISTAMCE BETW THARSENITTER

PRINT

INPUT "HEIGHT LF CBSTACLE In FLET ABllL v 4
PRINT "HEIGHT 2F .537a L Re, SER UfVRLe ;e i
PRINT

INPUT "HEIGHT UF VEGETATION AT ¥ VN {4 . :
PRINT “HEIGHT OF ¥EGETATION AT ivlihe itee: "
PRINT

PRINT

HT =T

HT=HT~1

D1=(3%{*HT /2" .

D2:zA-D1

IF DI1>A GCTO 20

FRY=F2R2277%(D %02 /074)".

IF (T-HTJ<(FRE1+V) GOTC =

H2=2/K/3°(D2"2

R=FR1+V+H2+Y-2

IF X>0 GOTO 960

IF X=0 GOTO 146

IF X>0 GOTO 1390

FR2:=F2%2277%(1/N)".5

RzFR2+V

GOTO 1460

HO=2 /K /3%(P"2)

FR2=FZ®2277%((A-P)*P/N/4}" ¢

IF P>C1 GUTC 1€3

IF (G~Y+FK2)>(T-HO) GUTO 101
JLTO 1uw
BzlFRE+s -Y-FF'-HT+HL ®A/FeFEk s +HeeY-
GOT® j4¢
1Rz2/K/3%((A-P)"2)
FASULFR24 =Y -FUI-HT+UE )R A/PaFr sieriod-
4 (L-Y+HF2 FElepgc-nf, uol T

GOTE ek

LPRT UTHANIMITTLR PUw Iu

v MIRITTel PRS Iy

AT OF TRANSMITIING AMTEMNA 1% Z07;iT
“GAIN HF TRANSRITIINE AMTERNA In Bb: v
“Shit &F TRING ARTENYA ff Bav

“GAIN OF RECELVING ANTESNA % 20 i

PTeuTes0 =0 %0 LK Adl Ny ! -

PYINT “P wb® LEVEL &7 T8186 BATERNE v e
inT

INFRT "t AUT EEYER 4

F LA F F ECH I

.
"
z

O R T

MEETER TO NGI BATI®: 3/% =

-

— vV T T

nur
LR

"VILE

1IN BERT 2

IN WERTZ: “;

R=CR+I1URLOG (B /L
PRINT "3IGKRAL TU O
END
HR=2/K/73*((A-P)"
FR2=FI#227T*LFP2CA-PIR 1is™ %)
FRI=FZ*2277%C1/K:"°.5
IF {Q-Y-HRI<FR1+(i-Y) GCTO
P=(Q-Y+FF2-(FR1+2-Y )~ *4/P+FR 1
IF FoFR1eY GUT ta
k=FF eV
PRINT "HEIGHT (F TRARSMITTER ANTENW&:"
PRINT ,T "FEET"

(S
.
"~
o~
> ¢
-
'
~
"

PRINT R "FEE®*®

PRINT

PRINT

GOTOo 1.9t

PRINT "LATIT v L AYLES "IN i 3
PRANT "LARCITUSE" L DCLNEES"  FRRIRUTES" L8
PRINT

B=60*B

D=D/6GC

E=60%E

G=G/

RETU®RN

thout a orinter.
drive a printer hut oresents the resylte on the dic
changinn each PRINT command to an LPRIN
the program will drive a printer.

resn ~n

ad her ted

ikown *t Joes not

Figure 2

Frequency: 2174 MHz
K factor: 1.333333
Fresnel zone clearance factor: .6

Latitude, longitude, transmitter site in
degrees, minutes, seconds

Latitude: 41 degrees, 49 minutes, 31
seconds

Longitude: 71 degrees, 24 minutes, 37
seconds

Latitude, longitude, receiver site in
degrees, minutes, seconds

Latitude: 41 degrees, 47 minutes, 46
seconds

Longitude: 71 degrees, 20 minutes, 51
seconds

Distance between sites: 3.806761 miles

Altitude transmitter site above sea level:
10 feet

Altitude receiver site above sea level: 50
feet

Distance between transmitter and
obstacle: 3.27 miles

Height of obstacle above sea level: 140
feet

Height of vegetation at receiving site: 55
feet

Height of transmitter antenna: 416 feet
Height of receiver antenna: 122.958 feet

Figure 3

Frequency: 2174 MHz

K factor: .5

Fresnel zone clearance factor: .6

Distance between sites: 3.806761 miles

Altitude transmitter site above sea level:
10 feet

Altitude receiver site above sea level: 50
feet

Distance between transmitter and
obstacle: 3.27 miles

Height of obstacle above sea level: 140
feet

Height of vegetation at receiving site: 55
feet

Height of transmitter antenna: 416 feet
Height of receiver antenna: 122.6785 feet

a4
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examples of this capability. They are solutions
of the same path, but in Figure 3 a different
value of K is used and the path distance is
entered instead of the coordinates as shown in
Figure 2

The program can be used with or without a
printer. As shown it does not drive a printer but
presents the results on a display screen only
The use of this program without a printer allows
for many quick “what if" solutions before the
desired ones are printed. By changing each
PRINT command in the program to an LPRINT
command (noted with an L in the left margin) it
will drive a printer
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Introducing
The Secure System From
eneral Electric.

¢

GENERAL
ELECTAIC

ONVERTER

((COMBAND)) DECODER

CHANNEL  PARENTAL  SPECIAL
BLOCKED CON [3%314

CHANNEL

The Comband System.

Cable operators lose an estimated 700 million dollars
every year because of signal theft. Now, the best wea-
pon in the war against signal piracy is here. It’s Com-
band™ the most secure system in the cable industry.
Modular in design, the Comband™ system gives
you the features you’ve asked for.It’s a one-way addres-
sable baseband converter that’s competitive with any
product on the market. It gives you control, flexibility

and tamper-proof security in one stereo-ready package.

Add the Comband decoder and the inherent
scrambling of the bandwidth compression process
makes signal theft virtually impossible. With Com-
band, unauthorized programs cannot be seen or heard.

We’ve also added other security features such as
the Technician’s Set-Up Unit. This is a portable device

that assigns the address code and initial authorization
parameters, machine to machine. It puts dishonest
installers out of business.

The design of the Comband system allows you to
control when, and to what extent, you upgrade your
operation.You satisfy yourself, your franchising au-
thorities and your subscribers in a matter of weeks or
months. You increase your revenues, lower your operat-
ing expenses and get a faster return on your investment.

To fully appreciate the Comband system’s ad-
vantage, you have to see it in operation. For a Com-
band Express demonstration, call Ron Polomsky at
1-800-GE-CABLE.

Call for the Comband systemtoday. And see how to
lock out signal pirates before you have to lock them up.

Reader Service Number 28.

“GE” is a registered trademark of General Electric Company.




Using computer-aided design

By Jim H. Walworth
Engineering Consultant, Tampa Microwave Lab

Computer-aided design (CAD) has been
available for a number of years to large aero-
space companies that could justify $5,000 to
$30,000 for computer software. In the early
years computers themselves were so expen-
sive that engineering departments time-
shared the company's data processing equip-
ment. Later as the timesaving merits of CAD
became more recognized, engineering de-
partments were able to purchase their very
own computer system and CAD software.

Now in the age of the personal computer
(PC), some very good programs have become
available to the individual engineer at prices
he can afford. RF and microwave CAD PC
software programs can vary from $300 to
$10,000 depending on the sophistication of
the program. Selecting the best software for
your individual needs in most cases is a diffi-
cult task. The low-cost program used in the
examples in this article can meet about 90
percent of the analysis needs of a sophisti-
cated designer.

The type analysis program most used by RF
and microwave designers is classified as a
“two-port” or “S-parameter” program. This
type is chosen simply because the most avail-
able transistor manufacturers data is in S-
parameters. (Their device data is S-param-
eters, the easiest data type to consistently
measure.) The better two-port programs also
have an optimization option that allows “tweak-
ing” to a desired performance. This means that
a designer armed with a transistor manufac-
turer's data and some ball park component
values can “let the computer do the work.”
(This article is not intended as a tutorial in the
use of S-parameters, but merely to demon-
strate their use as an example design.)

The program used in the examples in this
article is called “MOP," for “microwave op-
timization program.” The program is not lim-
ited to the microwave region since its internal
frequency units can be set from the default
GHz to MHz or Hz. Other parameter units can
be changed in the built-in editor. For example,
if you prefer to work in uH (microhenry) instead
of nH (nanohenry) you simply type “UH" and

Figure 1: Amplifier topology with initial values
Parallel feedback
I TL OPT .5 inch |
| 20=50, VP=.7 |
OPT
| S0 | |
0
| 20=50, VP =7 | MRF571
I TL OPT .5 inch l Port 2
Port 1 —— e — — —
| | P OPT 4pF | | orr]
OPT 22 '
. ' Y
Input match | PTCP |
Series feedback

carriage return while in the editor. Likewise pF
can be changed to pF, F, etc.

To demonstrate the utility of MOP, a practi-
cal amplifier design will be optimized. The
steps to follow in the design while “cheating”
with optimization are:

1) Choose the proper transistor.

2) Choose a topography and some bali
park values. Usually someone else’s design
with perhaps a different transistor will do. The
best way, however, is to study some of the
publications on transistor amplifier design us-
ing S-parameters.

3) Use aword processor or simple editor to
create a device file containing the transistor's
S-parameters.

4) Using MOP's editor, code the circuit in
the proper format for the program to analyze it.

5) Optimize the circuit by responding to
MOP'’s request for weights and goals.

Table 1

10 LEN=5 40 R=33 60 C=4

20 R=400 40 C=22 70 LEN=5

S-matrix in magnitude and phase

11 12 21 22

Freq. Mag. Ang. dB Ang. dB Ang. Mag. Ang.
0.950 0262 -1756 -16.28 -20.1 11.60 486 0.380 -24.2
1.200 0.227 -1145 -1533 -384 1038 144 0415 -62.0
1.450 0.514 -1089 -1540 -58.0 8.15 -196 0.408 -98.1
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The optimization used in this program is a
gradient search technique. This means that
we weigh the parameters of the amplifier as to
which ones are most important to us and es-
tablish a goal of the desired gain of the circuit.
MOP does an initial analysis with the start
values you supply (result #1). Then the pro-
gram changes the components to be opti-
mized by a small amount and re-analyzes the
circuit (result #2). An error function is then
calculated based on the difference of result
#1 and the desired parameters you specified.
Based on a comparison of result #2 and result
#1, MOP knows which direction (larger or
smaller) and approximately how much to
change the variable values for an improve-
ment in the circuit performance. By specifying
the number of iterations you can control how
long and how close this program will search for
the desired performance.

Let's consider a design example. Figure 1
shows the intended circuit to be analyzed and
optimized. Only the RF components are
shown. Their starting values are shown to the
side of "OPT.”

1) The Motorola MRF571 transistor is a low-
cost transistor that can provide nearly 10 dB
gain at 1,500 MHz. This should be a good
transistor for a gain block in a 950 to 1,450
MHz BDC IF.

2) A reasonable topography for a wide-
band amplifier is the “series/parallel” feed-
back type. This configuration uses frequency
selective series feedback in the emitter and
frequency selective paraliel feedback around
the collector to base. These two frequency
selective networks allow the gain of the device

COMMUNICATIONS TECHNOLOGY




ATTENTION CABLE SYSTEM OPERATORS, MANAGERS
AND ENGINEERS

AN OPEN LETTER FROM THE SCTE. @

— -
\
SCTE CHAPTERS AND MEETING GROUPS
Appalachia Mid-America Chapter !
Contact: Ron Mountain. President e
(717) 684-2878 f
P.O. Box 129 \

Marietta, Pa, 17547 {

Chattahoochee Chapter

Contact: Gary Donaldson. President
(404) 949-7370

P.O. Box 76339

Atlanta, Ga. 30358

Delaware Valley Chapter
Contact: Bev Zane

(215) 674-4800

P.O. Box 282

Jamison. Pa. 19829

Golden Gate Chapter

Contact: Pete Petrovich. President
(415) 463-0807

P.O. Box 455

Pleasanton, Calif. 94566

Hudson Valley Chapter

Contact: Andy Healey. President
(914) 561-7880

P.O. Box 72

Newburgh. N.Y. 12550

North Jersey Chapter
Contact: Ed Buckman
(201) 239-8183

P.O. Box 3522
Wayne. N.J. 07470

Rocky Mountain Chapter
Contact: Joe Thomas
(303) 466-7376

P.O. Box 9401
Englewood. Colo. 80111
Contact: John Page
P.O. Box 1113
Council Bluffs. lowa

Capitol Cities Mecting Group
Contact: Randy Paschak
(202) 338-8556
2004 6th St. South
Arlington, Va. 22204

(617) 337-4100
Florida Meeting Group Bill Riley. President
Contact: Richard Kim
(813) 924-8541
P.O. Box 7835
Sarasota. Fla. 34278

The Willard Building
1266 Fumace Brook
Quincy. Mass. 02169
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Midlands Cable Training Association

51502

New England Meeting Group
Contact: Gene Bantlett

American Cablesystems

North Central Texas Meeting Group
Contact: Lynn Watson. President

(214) 241-1421]
Showtime/The Movie Channel

2775 Villa Creck Dr.. Suite 250

Dallas. Texas 75234

Southern California Meeting Group

Contact: Joe Girard
(213) 208-2340

P.O. Box 378

Van Nuys, Calif. 91411
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South Lake Meeting Group
Contact: Scott Weber
(219) 464-2288

P.O. Box 488

Valparaiso, Ind. 46383

The Cactus Meeting Group
Contact: Bill Down

(800) 528-0199

Gilbert Engincering

5310 W. Camelback
Glendale. Ariz. 85301

West Texas Mecting Group
Contact: Jim McCain
(915) 267-2340

P.O. Box 1871

Big Springs. Texas 79721



Figure 2

Var. no. 2 225.748

Final analysis follows:

Input Output
tz
C1,C3,C6 —200 pF chip capacitor R4 —560 Q % w resistor
Cc2 —1.6 pF chip capacitor R5, R6 —15 Q chip resistor
C4,C5 —1.1 pF chip capacitor TL1 —.60" x .125" microstrip line
R1 —4.3 k(2 s w resistor TL2 —.55" x .125" microstrip line
R2 —680 Q resistor Board —1 oz. copper clad, double-sided,
R3 — 200 Q chip resistor .0625 thick glass Teflon board
Table 2
Var.no.1 .509945 Var.no.3 6.89534 Var.no.5 268589

Var.no. 4 220098 Var.no.6 .269428

0.950 0420 -1643 -1469 -124 9.10 841 0275 17.0
1.200 0335 -171.1 -13.76 -18.0 898 60.5 0.334 9.4
1.450 0.208 -154.7 -12.60 -27.7 892 331 0426 -38.1

Table 3

Var.no. 1 .549845 Var.no.3 7.94897 Var.no.5 1.66819

Var.no.2 199.292 Var.no.4 221123 Var.no.6 .590509

Final analysis follows:
0.950 0.283 168.6 -13.67 -246 896 791 0.173 191
1.200 0.157 1342 -1287 -33.9 906 520 0.189 -144
1.450 0.105 -6.7 -12.02 -46.2 9.05 211 0.215 -48.2

to be “flattened out” across a very broad band.
The input impedance of the device is matched
by the shunt capacitor and the series trans-
mission line on the input. (A more detailed
discussion of impedance matching is not
within the scope of this article. However, the
technique to determine the match is straight-
forward. MOP provides the calculations for the
conjugate reflection coefficient in its “PRINT"
output feature.)

3) The S-parameters must be saved in the
proper format in a “device” file on disk prior to
running any CAD program.

4) One of the features of this program is the
ability to use free format entry of the circuit
description. When the prompt “BEGIN" ap-
pears the amplifier can be entered by typing:
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TL 50 OPT .7 RS OPT DEV 1 MRF571 PAR
PTCP SER OPT 1000 OPTHOLD 1 CPOPT TL
50 OPT .7 USE 1 .95 1.2 1.45

Next the editor prompt will appear allowing
the circuit to be listed and changed if neces-
sary. The listing associated with the preceding
input is:
10 TLCASS00PT0.700
20 RS CASOPTO
30 DEV 1 PAR MRF571
PTCP SER OPT 0 1000 OPT O
HOLD 1
CP CAS OPT 0
70 TLCASS500PTO0.700
80 USE 1 CAS
FREQUENCIES: .95 1.2 1.45

The MOP editor will use predesignated de-

fault values when one is lazy or forgets all the
necessary entries (such as the assumed CAS
connection if not specified otherwise). Lines
10 and 20 describe the parallel feedback net-
work of a transmission line in series with a
resistor. Line 30 describes the transistor as a
two-port device named MRF571 in parallel
with the previous circuitry (lines 10 and 20).
Line 40 is a parallel tuned circuit with R, L, C
values given. The parallel circuit is placed in
series with the previous circuit (lines 10, 20
and 30). In this case L is made very high so it
will not appear in the circuit analysis.

Line 50 tells the program to store the circuit
built up to that point as a two-port in storage
location “1." Next starting at the very input
terminals of the amplifier, the components and
two-port are cascaded. Line 60 is a capacitor
in parallel, followed by a transmission line,
followed by the two-port stored in 1 (line 80).

The "OPT" tells the computer to begin with
the user specified starting values and optimize
for best performance. In this case the values
indicated in Figure 1 are specified with a re-
quest of a gain of 9 dB across the .95 GHz to
1.45 GHz band. The initial result with the start-
ing values is shown in Table 1.

After 27 iterations the program prints the
values and test results found in Table 2. Notice
that the gain (S21) originally rolled off more
than 2 dB over the band, but now varies less
than 0.18 dB.

Table 3 shows the values and results
achieved by running the program with 12 more
iterations and weighting S11 (input VSWR)
much more heavily than S21. Requesting the
“PRINT" output option the input and output
VSWR (IVSWR and OVSWR) are computed by
the program as follows:

Freq. Input VSWR Output VSWR
0.950 1.790 1.419
1.200 1.373 1.466
1.450 1.234 1.546

Note that this amplifier is flat to within 0.1 dB
and has input and output VSWR less than 1.8:1
across the band.

The final values can now be substituted into
the amplifier design and a real world sche-
matic derived. Figure 2 illustrates such a de-
sign where the transmission lines are actually
microstrip “traces” on the PC board. Since the
MRF571 is a dual emitter device, the 7.95 ohm
resistor is split to become two 15 ohm resistors
in parallel (one on each emitter lead). The 2.2
pF capacitor is likewise splittoa 1.1 pF capac-
itor in each emitter. The parallel feedback net-
work is @ 200 ohm resistor In series with a
microstrip line .55 inches long on Teflon board.
An example layout of this type amplifier can be
obtained from Motorola by requesting engi-
neering bulletin EB-37.

References:

Application notes 95 and 154, Hewlett Packard, Palo
Alto, Calif

Engineering bulletin EB-37, Motorola Semiconductor
Products Inc., Phoenix, Ariz

MOP Instruction Manual, J.H. Walworth, Odessa, Fla.
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THE MOST MEMORABLE FEATURE
OF THE NEW WATCHMAN II
ISYOU CAN FORGET IT.

The new Watchman®1l is
a worry free battery designed
for CATV and other stand-
by power applications. You
install it. You forget it.

Here's why:

The new WatchmanI's
Absolyte™ sealed lead acid
technology means no
maintenance, and no main-
tenance cost. It means no
climbing poles to service
batteries. The Watchman1l
never needs watering,
there's no acid spillage or
corrosive fumes to damage
electronics. And because
it is sealed, you can use the
WatchmanII in any position,
in any location, no matter
how remote, even freezing
will not hurt it. Unlike most
standby batteries, Watchman
I 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.

=
G
et

W/ATCI-MAAN /|

$S8-154 SEALED

[

| GNB

*Trademark, GNB Batteries Inc GNB Batteries Inc.
Reader Service Number 30.



We Want To Be Your
CONVERTERS (Buy and Sell)
CONVERTER SERVICE,

and
CATV EQUIPMENT SERVICE
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Major Source For

We'll work closely with your engineers and installation teams
to meet your special needs.

Our 3 strategically located service centers (New York,
Florida, Washington) are staffed with some of the best talent in
the CATV industry.

Our recently expanded customer service department assures
you of personalized service.

We deliver what you want, where you want, and when you
want, and, at the RIGHT PRICE!

1-800-382-BRAD
IN NY 1-518-382-8000

THE
CONVERTER
MARKETPLACE™

9325 Bay Plaza Blvd. Corporate Headquarters 4630 Pacific Hwy. East
Suite 209 1023 State Steet Suite B-7
Tampa, FL 33619 Schenectady, NY 12301 Fife, WA 98424

(813)623-1721 (518) 382-8000 (206) 922-9011




el UPGRADE MODULES

HIGH GAIN UPGRADE ELECTRONICS FOR JERROLD 20 SERIES, INCLUDING SJ

QUALITY RF SERVICES proudly presents “P?” (power/doubling/paralleling). The term “P?” refers to two hybrids
operating in parallel to reduce each individual hybrid’s output levels by 3dB (half powen, then combining the two
hybrids levels for twice the normal output power, (3dB higher output levels) without increasing distortions. Latest
generation hybrids also improve our “P?” specifications above any conventional amplifier available on the market
today. This means a system can be upgraded for more channels without sacrificing engineering specifications.

SPECIFICATIONS
TR. AMP TR. AMP TR. AMP TR. AMP TERM./INT.
W/ASC = W/ASC = TR. BR. LINE
, STATION FUNCTION BR. AMP. BR. AMP, - —_ AMP. EXTENDER
' STATION MODEL NUMBER AVAILABLE in P* OR PUSH PULL ONLY
| PASSBAND 50 to 330 MHz 50 t0 400 MHz
RESPONSE FLATNESS (See Note 1)
Trunk Amplifier +.2d8 +.2d8  *2d8 | £2d8 |
Bridger or Distribution Amplifier - +5d8 +508 | +508 508
MINIMUM FULL GAIN (See Note 2)
Trunk Amplifier 29 or 31d8 30 or 3208 29 or 31d8 30 or 3208
™ Bridger or Oistribution Ampiifier 3008 3008 “ts 2808
RECOMMENDED OPERATING GAIN at 330 iMHz, without equalizer 1
Trunk IN to Trunk Out 26/224d8 26/22d8 26/2 -
Trunk IN to Bridger (Distribution) OUT 40/34d8 40/344d8 38/32d8 26d8
TYPICAL OPERATING LEVELS for 40 channels, with equalizers IN 7}_348mv 9 9dBmvV 10dBmV
Trunk QUT 330 MHz Linear TILT 34, /30dBmV 34/30dBmV
| Trunk OUT 400 MHz Linear TILT 34/29dBmv
Bridger (Distribution) OUT) L= 49/42dBmV 48/42dBmV
DISTORTION CHARACTERIST!
2nd Order BeajSull
-85dB
-70dB -71dB
Composite Triywsmses 31dB
Trunk Amplifier -88d8B
____ Bridger or Distribution Amplifier -67dB -69dB
Cross Modulation B -62d8B -6508
HUM MODULATION (by 60 Hz ling) 5 70dB ALL STATIONS
MAXIMUM NOISE FIGURE, without equalizers z 7.00B 7008 | 7.0d8 7.0dB 8.0d8 9.0d8
400 MHz 7.5d8 7.5d8 7.5d8 7.5dB 9.0dB 9.5d8
MANUAL GAIN CONTROL RANGE. mimimum
Trunk Amplifier 8dB 9dB 8dB 9d8
Bridger or Distribution Amplifier 9d8 9d8 ] 98 | 908 |
OPTIONAL INPUT LEVEL PAODING o AVAILABLE PLUG IN PAOS S X P'S
[ MANUAL SLOPE CONTROL RANGE, i
: minimum In Bridger or Distribution Amplifier (Ch 2/36) — 8d8 8dB 9d8 7dB
AUTOMATIC SLOPE AND GAIN CONTROL )
. For changes in cable (ref. to 330 MH2) oy _ +3/-3dB +3/-3d8 -
Amplifier output at pilot frequency holds at +.5dB +.5d8
CONTROL CARRIERS
AGC factory tuned to Ch AS REQUESTED AS REQUESTED
Operating Level, minimum/maximum dBmV B - SELECTABLE PLUG IN PAO S X P's
THERMAL COMPENSATION for ambient changes in amplifier over “F AVAILABLE AS OPTION
THERMAL MATCH at 75 ohm Impedance 16dB MINIMUM ALL PORTS
POWER REQUIREMENT (In Station Housing) Using QRF-JPF2 T
60 V System Watts 107A 1.02A 650A 590A 590A 505A
Amps S 1
30 V System Watts
Amps
~ DC OPERATING VOLTAGE (AVAILABLE IN -27V, ALS0Q) -23Vdc -23Vdc -23Vde -23vde | -23Vvdc -23Vde
(Quality RF Services is not a sales agent for Jerrold Electronics) *Other Manufacturer's Modules Available

ALSO AVAILABLE
ACCESSORIES ® EQUALIZERS AND PADS ® REPAIR SERVICE ® REPAIR SUPPLIES (PARTS)

QUALITY R.F. SERVICES, INC. (INFL))
1-800-327-9767 850 Park Way, Jupiter, Florida 33458 1-800-433-0107
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Safe work practices in CATV

Management and employees need to be re-
minded that an effective safety program is not
only an integral part of the management of a
cable system but ultimately can have a postive
impact on the business’s bottom line. This
article will address the issue of safety, de-
scribing a specific safety training process and
the importance of compliance with OSHA
regulations.

By Leo Garcia
Corporate Safety Officer
American Television & Communications Corp.

The Occupational Safety and Health Act of
1970 requires employers to provide for a safe
and healthful work environment. The Code of
Federal Regulations (CFR) 1910.268 specific-
ally addresses the training, equipment inspec-
tion and safe work practices that employers in
the telecommunications industry must provide
for employees.

In addition to being mandated by law, safety
measures also play an important role in em-
ployee morale. Morale often witl suffer when an
employee is hurt on the job. Fellow employees
may worry about the financial impact the acci-
dent will have on the injured employee; the
overtime they must work to cover the workload
of the injured employee, or they may place
blame for the accident on the company or the
supervisor. Institution of appropriate safety
measures can serve to mitigate these prob-
lems by reducing the number, frequency and
severity of accidents.

Lastly, cable television employees have a
great deal of community contact, e.g., direct
customer contact, driving high visibility vehi-
cles, community programming, etc. The man-
ner in which they conduct their business de-
termines how they are perceived by the com-
munity. If employees are perceived to be
efficient and safety conscious, the resultant
positive perception by the community may
increase subscriber base and/or may help in
recruiting employees who value positive cus-
tomer relations.

Accidents: cost, causes, frequency

When managers look at the direct costs of
an accident (such as the medical bills), they
are looking at the tip of an iceberg. The indirect
costs of accidents are considerably greater
than the direct costs. Indirect accident costs
include increased overtime, damaged or lost
equipment, lost productivity, retraining, acci-
dent investigation. Indirect costs of accidents
are often four to 10 times higher than the direct
cost.

Two of the most common types of accidents
in the cable industry involve pole climbing and
ladder handling. These accidents do not just
happen-—they are caused by either unsafe
acts or unsafe conditions. Some examples of
unsafe acts include: lack of systematic em-
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ployee training, horseplay, failing to inspect
tools and equipment, improper lifting tech-
niques, improper body mechanics, failing to
use personal protective equipment, etc. Un-
safe conditions arise from defective equip-
ment such as dull and misshaped gaffs; lad-
ders with cracked rails, broken rungs or other
defects; clearance violations between power
company plant and cable plant; improper
clothing; adverse weather; physical fatigue; to
name a few.

Pole climbing and ladder handling acci-
dents rank second and third respectively in
accident frequency; only vehicle accidents
occur more often. Pole climbing accidents
include falls, gaff puncture wounds and splin-
ters. Most pole climbing accidents (50.4 per-
cent in a random 12-month sample) occur to
employees with less than six months experi-
ence and could be eliminated with systematic
training in pole climbing techniques, equip-
ment inspection and maintenance, and use of
appropriate clothing while climbing.

Some of the more common accidents in-
clude ladder slippage (42 percent), carrying
material (10 percent), ladder handling (8 per-
cent), and ladder breakage (6 percent). These
accidents can be eliminated or greatly re-
duced by educating employees in proper lad-
der handling and ladder inspection methods.

Dealing with the problem
The first step in a six-step process for deal-
ing with accidents is to identify the targets, for
example, pole climbing and ladder handling
through analysis of accident reports. The next
step is to identify the components of the job.
List them in proper sequence; examine the job
components to determine how to reduce acci-
dent possibilities. Employees are an excellent
source of information in this step. Writing cor-
rective procedures and reviewing them with
knowledgeable employees follows in the
process of accident reduction. Corrective
procedures may reiterate safe practices from
present methods as well as present new tech-
niques. These procedures should be reviewed
by personnel experienced in that job function.
After the review process, the next step is
implementation of new procedures which in-
cludes training, periodic retraining, certifica-
tion and documentation. This step is easily
accomplished if employees are allowed to
participate in steps two and three. Monitoring
and evaluating the effect of the new pro-
cedures are the last steps in the process. They
should not, however, be considered final steps
since periodic monitoring and re-evaluation
are necessary in an effective safety program.
Examples of corrective procedures for tar-
geted accident sources could include:
Ladder slippage
o All ladders will be equipped with non-slip
feet.

e All ladder feet will be equipped with ice pick
plates.

¢ Bottom rung of ladder will be tied to pole as
necessary.

e Employees will use safety strap to secure
themselves and ladder to cable strand.

Carrying material

e Employees will use both hands on ladder
while climbing.

® Employees will use handline and bucket to
raise tools, materials and equipment.

Handling ladder

e Employees will lift ladder by using leg mus-
cles not back muscles.

® Employees should not twist upper body
while carrying ladder.

Ladder breakage

e Employees willinspectladders prior to each
use.

® Employees will report, in writing, all ladder
defects.

Training material

Training material can be generated within a
company which addresses its specific needs
by analyzing accident records.

General training materials can be borrowed
from OSHA regional offices, equipment manu-
facturers and equipment distributors. OSHA
will provide copies of their audio visual catalog
at no cost along with films, video tapes, and
slide programs encompassing a broad range
of subjects.

Manufacturers and suppliers who provide
high quality training aid, supplies and informa-
tion include: W.M. Bashlin, Grove City, Pa.;
Gilbert Engineering, Phoenix, Ariz.; General
Cable Telsta Division, Westminster, Colo.;
Lynn Ladder and Scaffoiding, Lynn, Mass.;
and Sachs Communications, Chaplain, N.Y.
Many manufacturers and suppliers will pro-
vide safety training information or will assist in
finding the information. The Society of Cable
Television Engineers and the National Safety
Council are also excellent sources.

Increased productivity

If management expects employees to per-
form their jobs safely, they must work together
to design and implement effective safety train-
ing programs. Safety training will not only re-
duce accidents, but also will increase produc-
tivity, improve community image, and assure
compliance with OSHA requirements.

Use of the six step accident reduction
method will assist cable companies in imple-
menting an effective program, one that em-
ployees will adhere to because they par-
ticipated in the creation process. =

Authors Note: Statistics and percentages
used in this article were generated from cable
TV industry loss source analyses or were ob-
tained from insurance industry compilation.
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DYNAMIC DUO

VMR410 VIDED MODULATOR

EBR2240 EARTH STATION RECEIVER

THE DRAKE PROFESSIONALS

Thousands of CATV, SMATYV,
and broadcast operators
everywhere have placed
their trust in DRAKE's
professional equipment —
and for good reason. Our
name has been synonymous
with excellence and reliability
in the communications field
for many, many years.

And this proud tradition
continues with our
professional VM2410
Modulator and ESR2240
Earth Station Receiver.
Operated together or
separately, the VM2410 and
ESR2240 are an unbeatable
choice for solid dependability
and performance.

R.L.DRAKE COMPANY

The DRAKE VM2410
Modulator

With the Drake VM2410 a
single modulator provides 60
channel frequency agility. A
simple push of a button will
set the VM2410 output to any
VHF Broadcast, Mid-Band,
Super-Band and Ultra-Band
channel up to 400 MHz.The
VM2410 also features video
low pass and IF SAW filtering
for reliable operation in the
most crowded systems. A full
57 dBmV output ensures
maximum performance.

The DRAKE ESR2240
Earth Station Receiver

A true step ahead in design
technology. Some of the
ESR2240’s outstanding
features include fully
synthesized transponder and
subcarrier selection, block
down conversion with our
BDC-24 Block Converter or
LNB, IF loop-through for
easy multiple receiver
installation, SAW filtering for
maximum interference
rejection and adjacent
channel performance, full
signal metering on front
panel — and much more.

When the bottom line is reliability, long-term service,
and simple peace of mind — demand a DRAKE!

Reader Service Number 32.

Call or write us today for more
information.

540 Richard St., Miamisburg, Ohio 45342. USA
Phone: (513) 866-2421 » Telex: 288017

©COPYRIGHT 1985 R.L. DRAKE COMPANY .



ONLY SUPERTR!
ASMILETI

New QR Supertrunk™ is one of the toughest trunk cables
ever developed. Even with a full 15 inch OD it’s still flexi-
ble enough to bend around those tight corners to go up
fast with no special handling.

It's available now with a band width of 550 MHz and
any amplifier spacing you're likely to need. And, with a
return loss of 30 dB or better and very competitive pricing,
you'll earn big dB/$, mile after mile.

\‘\




NK CAN WEAR
ISSMALL.

If other big cables have been giving you big headaches,
call your local M/A-COM rep for data and samples. You'll
see why, around here anyway, everybody’s smiling.

MAH

4
M A-COM Cable Home Group, PO Box 1729, Hickory, NC 28603, 800~438-3331, in NC 800-222-6808, telex: 8(2-166
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Cable system safety: A public concern

By Kenneth L. Foster
Chief, Division of Telecommunications
New York State Commission on Cable Television

Since its inception the New York State
Commission on Cable Television has had, as a
major concern, the safe construction and op-
eration of cable television systems. The state
Legislature, in adopting the law establishing
the commission as a part of the executive
department, charged the commission to as-
sure “safe adequate and reliable service to
subscribers” and empowered it to make and
enforce rules and regulations to carry out that
mandate. The commission issued its first rules
in the form of “interim regulations” pending
adoption of formal rules resulting from a notice
of proposed ruiemaking. The interim rules
were substantially modified through com-
ments filed in that first proceeding. That por-
tion of the rules dealing with public safety was
not amended and stands essentially un-
changed to this day.

Interestingly, the commission was criticized
by industry consultants for “grandfathering”
ungrounded subscriber drop installations. It
was believed by some that drop grounding
should be enforced at once. However, the
commission believed that a period of five
years would be required for an orderly transi-
tion from virtually ungrounded drop cables to
full compliance. During the first few years of its
operation the commission concentrated more
on technical performance of cable systems
and outside plant construction practices than
on subscriber drop grounding or signal
leakage.

Cable commission technical capabilities

The commission built its first mobile test unit
in 1973. It was the first vehicle to be designed
by any regulatory agency for the sole purpose
of evaluating the performance of cable sys-
tems. Presently two vehicles are used by the
commission in its test and evaluation program.
One s a 4-wheel drive unitintended to operate
oft-road in remote areas. Both are equipped
with a variety of instruments. Spectrum ana-
lyzers are supplemented by signal level me-
ters, frequency counters, a Rhode & Schwarz
field strength meter, Mid-State ST-1 trans-
mitters, demodulators, oscilloscopes and a
vectorscope. Calibration equipment also is on
board.

As is generally the case, the technical staff
operating the equipment and interpreting in-
strument display is key to the validity of the
data obtained. The field staff of the commis-
sion consists of former chief technicians of
major cable television companies. Staff mem-
bers have buiit several thousands of piant
miles, installed TVROs and multi-hub micro-
wave systems. Senior staff represents a com-
bined 75 years of communications and gov-
ernment experience. The mobile units and
staff have evaluated the performance and in-
spected the outside plant facilities of cable
companies in New York in over 1,300 inspec-

70 OECEMBER 1985

tions to date. Itis that wealth of data that forms
the basis for this discussion.

Outside plant construction

The first major case involving outside plant
safety came early in commission history. A
cable system operating in the Village of Na-
ples, N.Y., came to the commission’s attention
as a result of numerous consumer complaints
regarding quality of service. As we investi-
gated the technical performance complaints,
we became aware that outside plant construc-
tion left much to be desired.

We found trunk cables so low that residents
were forced to lower car radio antennae to
enter or leave their driveways. Drop cables
were intertwined with telephone and power
cables. The company used utility poles for the
first two miles of construction from the head-
end. From that point, for the remainder of the
13-mile system, cables were on company
owned poles and trees. The only outside plant
grounds were on utility poles. No subscriber
drop grounds were found.

After hearings the commission ordered the
system shut down. Broadcasting headlined
that action “First cable system shutdown in the
nation—If it sticks.” It did stick. Subsequently,
the system was acquired by another operator,
rebuilt and is successfully operating.

In Niagara Falls, some trunk cables crossed
major streets so low that buses and trucks
were in danger of snagging them. Also, in
Niagara Falls a trunk cable was pulled over a
rail crossing and attached above power
primaries.

We often find improper clearances. Some-
times these are caused by power utilities in-
stalling secondaries with insufficient tension.
In others, the cable operator attaches improp-
erly. In all cases we require correction. We do
not regulate utility companies. Therefore, in
the strictest sense, they are not required to
comply with our requests. However, we find as
“good neighbors,” utility companies are willing
to help resolve problems.

In one instance of serious safety violations
we called on the New York State Troopers for
assistance. A cable operator had trunk and
feeder attached to fence posts and trees and
in some places there were no supports. This in
itself posed hazards to local residents, how-
ever, the greatest concern was that the trunk
was “hot.” Amplifiers were powered by 110
VAC carried on the cable. When the operator
refused to correct that dangerous condition
immediately, one of our inspectors, accompa-
nied by a trooper, visited him. At that point the
operator had two options: Shut down until the
system could be made safe with equipment on
hand, or be arrested for endangering public
safety. He wisely chose to shut down and
install the new equipment.

Presently the commission is overseeing the
correction of numerous violations in a small
system on the Pennsylvania border. Our in-
spectors found 75 clearance violations in the

‘our signal leakage
enforcement program
produces better system
maintenance, fewer
illegal hookups, ...and
a better level of
service’

15 miles of plant. Facilities rearrangement
charges of the utility companies involved
proved to be higher than the operator could
afford. Therefore, he chose to vacate the utility
poles and reinstall trunk and feeder on his own
poles.

Bonding/grounding subscriber drops

Bonding and grounding is an area of great
confusion to cable system operators. Not the
least of the confusion results from the belief
that the commission has bonding and ground-
ing rules that are different from everyone else.
That is not true. The commission rules regard-
ing apprpriate bonding and grounding are
those of the National Electrical Code (NEC).
We did not invent some new requirements.
However, because of the specialized nature of
CATV drop installations, we interpret the code.
Where methods are unclear, we provide guid-
ance as to what is intended. We have an
agreement with the New York Board of Fire
Underwriter Inspectors that, in the event of
dispute, our interpretation will be final.

In an effort to finally complete the bonding
and grounding of subscriber drops and to
reduce severe penalties being levied on op-
erators, the New York State Cable Television
Association joined with the commission in
1983 to establish a voluntary program of com-
pliance. The term “voluntary” may be some-
what misleading. The commission had been
imposing fines on cable companies found not
to be compliant with the bonding and ground-
ing rules. The joint program provided opera-
tors with an opportunity to assess the extent of
non-compliance and report that non-compli-
ance to the commission without penalty. Each
operator chose a time within which his system
would be brought into compliance. Upon ap-
proval of his timetable by the commission, the
operator began his compliance program. Of
217 systems operated by 104 companies in
the state, only 9 reported full compliance in
1983. At this writing 78 systems have reported
completion of the program. It must be noted
that should a company report full compliance
and subsequently be found non-compliant,
severe penalties are certain to follow.

An educational effort was launched as a part
of the program. Five grounding seminars were
held in locations across the state. Commission
and state association staff offered legal and
technical advice to system operators and
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technicians regarding the agreement, the ob-
ligations, and the means by which grounding
and bonding could be accomplished. (A book-
let, containing answers to many of the most
often asked questions, has been prepared by
the author and is available at no charge from
the commission.)

It is often said that bonding the CATV drop-
cable to the electrical ground of a subscriber’s
home is a dangerous practice. There continue
to be proposals put before Panel 16 of the NEC
committee to remove the bonding require-
ment. These proposals are based on the fear
of causing house fires by bonding CATV to
power neutrals, thus overheating the drop ca-
bles. Our experience does not support that
position. As a standard test procedure we
measure sheath currents in drop cables.
When properly bonded to power ground, the
sheath currents remain very low even in the
presence of a multi-kilowatt electrical load in
the home. Our files contain over 600 mea-
surements of sheath currents. We find that
currents range from 0.1 t0 0.25 amps in typical
installations. These currents are 20 to 40 times
lower than is required to raise the temperature
of a typical RG-59 drop cable 50 F above
ambient.

For the interested reader, the subject of
wood combustion is fully discussed in The
Woodburner's Encyclopedia by Dr. Jay Shel-
ton, professor of physics, Williams College,
Williamstown, Mass.

In our experience, only one fire wasduetoa
properly bonded CATV drop. In that instance,
a house fire of electrical origin had occurred.
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