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Better
VideoCipher
Solutions -

NEXUS builds two VideoCipher® solutions to satisfy The VCMB’s unique vertical orientation significantly
all your descrambling needs - the Nexus IRD-1 increases airflow and further improves reliability.

Integrated Receiver Descrambler and the VCMB . . o .
oth products are incredibly easy to maintain. Unique
) e @y Both product dibly easy t t Uniq

VideoCipher~ Mainframe. Nexus was the first . . . ®

) ) ) front-loading of the VideoCipher Il modules greatly
manufacturer in the world with two commercial . . L
® reduces service time. And both units offer significant
VC™1I products approved by General Instrument.

space savings over stand-alone vC®Ils.

To maximize the reliability of your headend,
Nexus applies three innovative design principles

to every product we manufacture. We:

® decrease power consumption,
by designing more efficient

products,

The Nexus IRD-1 packages a commercial satellite receiver and a VC" 11 module
in 2 and 5/8 inches of rack space.

® [ower operating temperature, by
locating the power supply

outside the unit, and All Nexus headend

products are covered by

our FAMOUS FIVE-YEAR
, WARRANTY.*
VideoCipher®II modules are

covered by General Instrument’s

® design more advanced

circuits which
require fewer
interconnections.

warranty.
ot
M

- "":j :_“Eé E oj

*Contact us for details.

The IRD-1 and VCMB

offer exceptional

reliability because they

consume less power,

have fewer

interconnections and

generate less heat. e b i
The Nexus VCMB packages six VC~ 11 modules in less than 13 inches

of rack space.

Compare our lower power consumption, reduced heat generation NEXUS
and increased reliability to all other VideoCipher ™ solutions.

TEL:(206)644-2371 BELLEVUE, WA. or (604)420-5322 BURNABY, BC. FAX:(604)420-5941
WRITE:NEXUS ENGINEERING CORP., 7000 LOUGHEED HWY., BURNABY, BC. V5A 4K4
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* AIRTIGHT CASES

Facts For The Perfect Offense.

With MC2, the facts speak for Fact: Superior attenuation allows about
themselves: 20% fewer amplifiers in new-builds—stronger
Fact: Hermetically-sealed, signals in rebuilds and upgrades.
compartmentalized structure makes moisture Fact: Total bonding assures maximum
ingress unlikely—highly localized, if at all. loop-strength and minimum suck-out. Excep-
Fact: The 93% velocity of propagation tional bending ability.
allows one size smaller diameters than foam Case closed.
cables—more MC? per duct. The Choice Stops Here
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JLP Line Extender
Double The Performance At Less Than Half The Cost.

“ ow you can double the performance of your Jerrold FET Brass Port Tap

STARLINE 20 amplifiers—and dramatically
increase channel-carrying capacity—without major
rebuild costs or service disruption.

The SJPA upgrade module is designed for easy drop-
in installation so you can take the labor savings, time
savings and hardware savings all the way to the bank. But
that’snot all . .

You Can Bank On the SJPA’s:
e ability to expand your present system’s channel capacity.
S-sided die-cast shell for outstanding heat dissipation.
exceptionally high picture quality.
flat or tilted transmission capabilities.

Jerrold’s modular approach to upgrades extends all the way down the line: from
our high gain, power doubling, JLP line extender modules to our *‘J”’ series FFT brass
port taps. And this modular design gives you the advantage of backward compatibility,

underscoring Jerrold’s commitment to

wnv B“Y “Ew “n“SI“Gs long-term customer support.

So why throw away money on a new
housing when all you really need is more headroom? For
more information about these or any Jerrold product,
contact your local Jerrold account representative. Or call

, or write: Jerrold Division, General Instrument Corporation, 2200
- Byberry Road, Hatboro, PA 19040. (215) 674-4800

JERROLD
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See us at the Western Show, Booth 158.

Now, The Fiber Beast

Designed exclusively for CATV use
by experts in the cable communi-
cations field, The FIBER Beast™
delivers everything you need in a
fiber optic cabinet.

@ Easy access - Removable
slack spool and top; hinged
front door.

e Easy to mount.

® Large capacity - Storage for a
min. 350 feet of slack fiber.

@ Optional add on splice cabinet.
® Secure - Because It's a Beast™ !

Call today for more information
and ordering at 1-800-288-1506.
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Cable Security Systems, Inc.

P.O. Box 2796, Opelika, AL 36801
(205)742-0050, FAX (205)742-0058

EDITOR'S LETTERINNNNIIININII
Keeping in practice

Inlast November's *'Editor’s Letter,” we intro-
duced most of our readers to the SCTE's Inter-
face Practices Committee with a report of its
activities. Another year has gone by, solet's hear
what the committee has been doing lately.
Secretary Joe Lemaire of Raychem reports:

“The SCTE Interface Practices Committee was
organized in 1988 to address improved compat-
ibility among CATV cable, connector and com-
ponentinterfaces. It has met on aquarterly basis
since that time and plans to meet again in
December in conjunction with the Western Show.
Elections of committee and subcommittee chair-
persons will be held at this meeting. Significant
progress has been made during the past year,
but much work remains.

"“The first published output from the committee
was a wall chart (in June CT and Installer/Tech-
nician), indicating the proper selection of con-
nectors, cables and crimp tools for drop connec-
tor installations, based on manufacturer’s recom-
mendations. Since that time, draft documents
representing interim practices have been pre-
pared on the following subjects: basic recom-
mendations on performance and compatibility,
F-male and F-female mechanical interfaces,
dimensional evaluation of flexible coaxial drop
cables, tensile pulltest procedure for drop cable
connectors, hex crimp tool verification/calibra-
tion and aluminum cable core depth.

“The Interface Practices Committee consists
of volunteers from cable system operators, ven-
dors and contractors. Participation is open and
wider representation is always sought.”

For information regarding the committee, its
next meeting and its documents, contact Lemaire
at (415) 361-5792.

Adventures in fault locating

At a recent SCTE chapter seminar, | asked
fellow attendee Dick Hall of United Artists—the
big winner at the First Annual Cable Games in

July—how he liked our write-up inthe September
issue. He liked it but said we goofed on the final
tally, repeating the title of one of the events. So,
the winners of the fault locating event were: first
place, Greg Jolliffe (Columbine Cablevision); sec-
ond place, Romeo Battazzi (Columbine); third
place, Dick Hall (UA).

Also, we were somewhat “‘off color’ in last
month's issue, so let’s make good. In Dan Pike's
article '‘The effects of reflections,” on page 48
the colors of the key to Figure 2 were not printed
correctly. We provide the figure again, this time
with the correct color key.

It’s show time in Anaheim

Everyone’s gearing up for the California Cable
Television Association’s Western Show, Dec.
13-15 at the Convention Center in Anaheim, Calif.
Neither Santa Ana wind nor San Andreas fault
(techs, start your TDRs) will deter the thousands
of attendees. This year's event looks at **Creating
a new decade of television”” and will feature panel
discussions about the 1990s (and beyond). Sem-
inars to ink in on your personal agenda include
**Economics of fiber,” *‘The consumer interface,”
“Telco TV" and a panel of representatives from
the Federal Communications Commission.

As usual, we'll cover action from the floor
(packed with over 200 exhibitors) and the tech-
nical seminars (coordinated by the SCTE) with
our CT Daily. By the way, if you're exhibiting and
have a show-related announcement or a better
mousetrap on display that you'd like the at-
tendeesto know about, sendthe information to:
CT Daily, 50 S. Steele St., Suite 700, Denver, Colo.
802089; or fax it to (303) 355-2144. The deadline
for the first daily is Nov. 27. It'll be great hearing
from you.

And have a happy Thanksgiving!

Rih:T Toe

Figure 2: reflection impairment curves
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NO-FAULT
INSURANCE

THAT YOU WON'T MIND CARRYING

0w o el
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The Anritsu MW9010A gives you fast, auto-
matic fault location, in a compact, light weight,
medium range OTDR. Faults can be found
automatically on the MWS010A by simply
setting the threshold level and depressing
one button. This low cost OTDR features 12
advanced functions, 64 internal memory stor-
age, batch averaging, exclusive NEAR mode
for 30m dead zone, and a selection of three
plug-in modules for 1.3, 1.55 and 1.31.55 um
applications. The MW9010A's light weight
(under 20 pounds), makes it ideal for on-site
field inspections of optical cable.

The Anritsu MWO010A. . .all the coverage you
need for fast, accurate fault location. For
details or a demo contact: Anritsu America,
Inc., 15 Thornton Road, Oakland, NJ 07436,
201-337-1111 (in NJ) or 800-255-7234.

Fax: 201-337-1033.

/inritsu
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CABLE LINK, INC.
(614) 221-3131

STRENGTH AND
PERFORMANCE

The tools of choice by Cable Prep
* Hand-crafted from precision parts
* Proven in the field for durabiliity
e Made in the U.S.A. * Competitively priced
* Today's CATV tooimaker, CABLE PREP

We make your job easier!

Copyright 1988 Ban Hughes Communication Products Co
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society announces
new fiber conference

EXTON, Pa.—The Society of Cable Television
Engineers recently announced preliminary
information on its second fiber-optics seminar.
According tothe SCTE, the three-day conference
will be held March 21-23 in Monterey, Calif; no
location has been set. Coordinated by the
SCTE’s Florida Chapter, the first seminar
occurred January 1988 in Orlando, Fla., with 412
people attending. Those interested in present-
ing technical papers for the second seminar are
requested to submit abstracts to Pete Petrovich,

Conference Chairman, c/o SCTE, 669 Exton
Commons, Exton, Pa. 19341,

The Society also issued its last call for papers
for Cable-Tec Expo '90, slated for June 21-24 at
the Convention Center in Nashville, Tenn. Pro-
posals for technical papers to be delivered at the
Annual Engineering Conference as well as for
expo workshops are being requested. Abstracts
should be sent to Bill Riker, Expo "90 Chairman,
no later than Dec. 1.

For more information, contact SCTE national
headquarters at (215) 363-6888,

TCI orders Jerrold
on-premises modules

DENVER—Tele-Communications Inc. recently
ordered 250,000 Starport on-premises address-
able control modules from General Instrument’s
Jerrold Division; TCI's Boulder, Colo., system will
be the first to implement the units. The Starport
module is placed in a box attached to the out-
side of a subscriber'shome. Onthis initial model,
four addressable ports and a disconnect feature
control the flow of TV signalsinto the home. This
allows or disallows signals, depending on the
preference of individual subscribers. Once the
unit's signal passes into the home, a sub can
hook up as many cable-compatible sets, VCRs
or other devices with no extra charges and no
additional converter equipment.

TCI's Executive Vice President and COO J.C.
Sparkman suggested that the units would make
pay-per-event a more economically viable
endeavor for the cable operator.

TwixTel, Heritage
unveil new service

KEYSTONE, Colo—Inwhatis being called *'the
world's first system for interactive cable TV/
telephone services,” the TwixTel System was
launched here Sept. 13 jointly by TwixTel and
Heritage Cablevision. The system, developed by
the Framingham, Mass.-based telecommunica-
tions company TwixTel Technologies, allows pay-
per-stay, pay-per-view, hotel-type amenities and

“CT)' Transmedia
announce move

DENVER—Effective Oct. 9, Transmedia
Partners-I, L.P, publishers of Communi-
cations Technology, Installer/Technician,
Media Business, Media Business Review,
MSO and Newspapers and Technology,
hasmoved to 50 S. Steele St., Suite 700,
Denver, Colo. 80209, (303) 355-2101. The
new facsimile number is (303) 355-2144.

emco

the

tools
of the

trade

Call for your free
catalogue.

(800) 233-8713
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degree to operate. Many
need programmer level

an arm and a leg.

Not so with RISER-BOND
INSTRUMENTS’ TDRs.
“High Tech Simplicity”
means COST EFFECTIVE
cable fault location.

RISER-BOND INSTRUMENTS
earned its stripes by
offering a wide range of
portable TDRs, from the
most powerful and versatile
Model 1210 with auto-
search and thermal printer,
to the handy Model 2901B +
take-anywhere units.

RISER-BOND

NOT ALL TDRs ARE
USER FRIENDLY.

Most TIME DOMAIN ~
REFLECTOMETERS R
(TDRs) require a college S

%

i ion. A 0s ® < NA o
interaction. And some cost >\-/\\k\\"“’1 S5 NS

Switch on and use — no
tedious menus to drive
through. Test and locate
faults directly on any
metallic paired cable,
whether coaxial or twisted
pair with no risk of damage
and with absolutely no
programming knowledge.

T*-l\,—>*

The New Model
1210 Universal
Cable Fault Locator

INSTRUMENTS
“‘High Tech Simplicity’’
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What do TBS
and ESPN
+ .say is as
important as
- any of the
700 Wegener .
products?

Clear Answers

-

direct-billed long distance service for condo-
minium vacationers and time sharers via touch-
tone phone. Prior tothis, premium cable TV ser-
vices, telephone service, operator service and
room services were often unavailablein condos
and time-share units.

The system utilizes the existing installed local
cable operator’s plant and addressable services
that are integrated with specialized information
gateway technology and controlled by a stan-
dard residential telephone. Service will be in-
stalled initially in the United States in condos,
time-share units and resort hotels; later it will be
extended to urban hotels, hospitals, college
campuses and short-term rental unitsin and near
military installations.

12

According to Heritage in Silverthorn, Colo., the
TwixTel System is now available in six Colorado
communities: Dillon, Frisco, Silverthorn,
Breckenridge, Avon and Vail,

S-A displays yen
for Japanese market

TOKYO—At the Festival CATV '89 Oct. 12-14,
Scientific-Atlanta introduced its addressable sub-
scriber products for the Japanese market. The
units included a Model 8591 converter with
Japanese character labeling on both the set-top
and remote. According to Steven Necessary, S-A
director of subscriber systems, ‘‘Features were
configured specifically to meet Japanese mar-

ketplace requirements where high quality and
advanced features are standard expectations.”
The System Manager V addressabie control
system, also introduced at the show, uses
Japanese character language interface.

Copyright Office
announces decision

WASHINGTON, D.C.—The U.S. Copyright Office
recently announced its long-awaited policy deci-
sion on the status of *'significantly viewed"’ sta-
tions. Interms of the Copyright Act, significantly
viewed stations are treated as local stations for
which no additional copyright royalties must be
paid. Accordingtothe ruling, the office wilt regard
a station as significantly viewed only if the Federal
Communications Commission has made a for-
mal determination that the station is entitled to
such a status. The FCC rules specify the pro-
cedures to be followed in determining whether
a stationis significantly viewed. Anindependent
station is significantly viewed if it achieves a 2 per-
cent share and a 5 percent net weekly circula-
tion among non-cable homes. A network station
is significantly viewed if it achieves a 3 percent
share and a 25 percent net weekly circulation
among non-cable homes.

Alsointhe decision, ifthe FCC issues a formal
designation of a station as significantly viewed
in the middle of a six-month copyright account-
ing period, a cable system may nonetheless treat
the station as though it had been deemed sig-
nificantly viewed as a local station for the entire
accounting period.

In addition, the Copyright Office issued a
Notice of Inquiry concerning the treatment of
merged systems. According to the rules, cable
facilities in contiguous communities are treated
as one cable system whenever the facilities are
under common ownership, whether or not the
facilities have separate headends or are tech-
nically, operationally or otherwise distinct. Initial
comments are due Dec. 1, with reply comments
due Dec. 29.

TClI's Sie blasts
telco CATV delivery

WASHINGTON, D.C.—During a recent address
at a telco/cable seminar sponsored by Tele-
communications Reports, Tele-Communications
Inc.'s Senior Vice President John Sie aired his
views on telco/cable system architecture for the
year 2000 and beyond. If a national fiber inte-
grated broadband network combined both per-
sonalized telephony and data use and dis-
tributive mass media communications (as pro-
posed by the telcos), this would be fundamen-
tally flawed and ‘“‘wrong for America,” Sie
contended.

He proposed the development of a system
architecture based onthe **four C’s!" Thismeans
the merging of computers and communications
(the personalized telco ISDN or integrated
services digital network) with cable and con-
sumer (the distributive hybrid fiber coax network)
onthe customer'’s premises. Voice, data and still
images would run via the cable system or ISDN,
depending on which is more applicable; all full-
motion video would use the cable network. Inte-
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gration, formatting and processing of informa-
tion from both networks for presentation on a
display screen would be done by consumer
premise equipment; this would supply con-
sumers with the best qualities of both systems.

® Donley Cablevision Supply of Houston
was named a master stocking distributor by
Uniden of Fort Worth, Texas. Donley will stock
Uniden's new line of commercial headend
equipment.

® C-COR Electronics is offering a series of
regional technical seminars on broadband local
area network technology. The course covers net-
work theory, component, industry standards and
maintenance at a level appropriate for the novice.
For information, contact Theresa Harshbarger
at (814) 238-2461.

® Corning Glass Works will increase the
capacity of its Wilmington, N.C., optical fiber
manufacturing facility by 25 percent. The addi-
tional worldwide demand is due to increased
international requirements and higher demand
from North American cable manufacturers. The
increased demandinNorth Americareflectsthe
growing acceptance of fiber by telcos and rapid
adoption of fiber backbone systems by CATV.

® Scientific-Atlanta announced that
bookings for its AM fiber system exceeded 100
ordersin less than sixmonths. S-Aisincreasing
production to accommodate the increasing
demand.

® Eidak Corp. retained Temple, Barker &
Sloane (a Lexington, Mass.-based management
consulting firm) and Alexander and Associates
(a New York-based marketing and business plan-
ning firm) to spearhead a research effort to
assess the impact of copy protected pay-per-
view on cable and home video. Also, Eidak re-
located its headquarters to 4 Cambridge Center,
Cambridge, Mass. 02142, (617) 876-9000.

® Prestige Cable of Maryland announced
that the Telecorp System 6000 audio response
unit (ARU) was able to complete 49 percent of
allinbound customer service and pay-per-view
calls without CSR intervention during July. Ac-

Model S1450R VideoCipher |l satellite receiver.
The unit can switch to either C- or Ku-band and
accepts signals from 950 to 1,450 MHz.

® The Wegener Network Communications
and Control System is being fully utilized by
Turner Broadcasting’s CNN, TNT and Headline
News. Rather than provide affiliates with audio
cues for commercial insertion, the system trans-
mits digital data cues from a satellite transmis-
sion facility.

® Channelmatic introduced a new line of
syndex switching equipment at the Atlantic Cable
Show. The product line, with over 45 systems,
products and accessories, was developed in
recognition of the many differences in existing
headends and in the switching configurations
of each cable system.

® Nexus Engineering Corp. and Nexus
Group of Companies were recently awarded four
Certificates of Meritin the 1989 Canada Awards
for Business Excellence. Nexus Engineering’s
awards were in the categories of entrepreneur-
ship, marketing and quality. Statpower Technol-
ogies Corp., amember of the Nexus Group, won
in the innovation category.

® Midwest CATV recently agreed to pur-
chase the inventory of Hudson Supply and will
honor all open orders reissued to the company.
Hudson will notify its current customers about
the transfer of inventory and services. Also, Wave-
tek RF Products signed a national distribution
agreement with Midwest CATV to be Wavetek’s
master distributor for its signal level meters and
other selected products.

“MY,CHALLENGE

was to find the best
stereo encoder.. Our

California market

. demanded state-of-
the-art equipment.”

, -~

~

“THE CLEAR ANSWER,

after looking at 10 manufacturers,

»"  was Wegener. We now have about 170

Model 1602-95 stereo encoders spread
throughout the region and, they're .
excellent. While Wegener offers great
support, to date, the product hasn’t given
us a single problem. We're already testing

another

Wegener

product,
an AGC
add-on

cording to the company, the ARU has also in-
creased pay-per-view (PPV) buy-rates.

® Tele-Communications Inc. and Westmarc
Communications announced recently thatthey
will install over 400 plant miles of AM optical fiber
trunk in their cable systems next year at a cost
of over $11 million.

® Arvis Corp. of Waltham, Mass., recently
signed an agreement with Raleigh, N.C.-based
AE| Music Network to package AEI's Spectra
service with the Arvis ad view photo classified
system.

® BradPTS and Keptel Armiger reached an
agreement whereby BradPTS will exclusively
supply the AA-103A-4CATV impulse PPV tele-
phoneinterface device. BradPTS also signed an
agreement with Alpha Technologies to provide
warranty and out of warranty repair services on
Alpha standby power supplies.

® RTK recently moved its corporate office
and national warehouseto a 32 ,000-square-foot
facility at 120 Floral Ave., New Providence, N.J.
07974, (201) 665-0133.

® Multicom Inc. of Longwood, Fla., has
agreed to be a national distributor of the Jerrold

COMMUNICATIONS TECHNOLOGY NOVEMBER 19889

board to

guarantee

uniform

output levels from variant input sources. The
way Wegener designs and builds its products,
I’'m sure we’ll add more Wegener equipment.”

, For a clear answer to your stereo encoder or
other transmission challenges, call Steve Fox at
Wegener Communications.

“There is only oné clear answer...

Al Kuolas, Reéional VP Engineering
for Continental Cablevision, the
nation’s 3rd largest MSO.

WEGENER
COMMUNICATIONS
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BLONDER’'S VIEW T
The FCC has the power

By Isaac S. Blonder
President, Blonder Broadcasting Corp.

The Federal Communications Commission
has the power to revitalize the entrepreneurial
spirit and financial investment in high definition
TV (HDTV). This should encourage and indeed
demand long-range planning for HDTV re-
search, featuring a dynamic drive for superiority
in TV science. The FCC has the power to return
the bulk of TV manufacturing to our shores and
to redress some of the foreign trade deficit. The
FCC has the power to stimulate the training of
electronics engineersinthe art of TV design and
efficient manufacturing technologies. This should
provide an incentive for the secondary school
complex to train technicians capable of
assuming the demanding tasks in production.
This will enable our factories to compete fairly
in the world cauldron of subsidized and
dedicated electronics manufacturers.

As a complementary spin-off of the research
and manufacturing activity engendered by FCC
fiats, the U.S. military posture will be undeniably
improved by the presence of 1 million skilled elec-
tronics employees, 1,000 automated factories
and 10,000 innovative engineers. (These are my
rough estimates based on the glory days of the
'60s.)

How does that courageous lone agency, the
FCC, accomplish such a miraculous turnabout
in our economy? The answer is to rely upon the
strengths of a democratic society, stop regarding
the world as a clone of our moral and legal sen-
sitivities and make the financial health of our
country the primary issue in the conduct of
foreign affairs. In my 40 years of jousting at the
potential foreign market for U.S. manufactured
goods, | was wasting my sales pitches at the
countless trade barriers and exclusionary na-
tional product standards. From my experience
with the “'friendly’’ Western World bureaucrats,
World War Il continued serially from World War
Il with the opposition now composed of our
former allies!

My recommendations

Thus | recommend that the FCC proceed as
follows:

1) Declare that the inventor is entitled to a
royalty on any invention that gives riseto a service
standardized by an FCC rulemaking. | would
recommend a license fee of 3 percent over aterm
of 10 years (afigure lessthan the common 5 per-
cent and the life of the patent). | think this is fair
if there is a lack of a litigation on the part of all
parties. How else caninventors obtain the funds

SECURITY, DURABILITY
AND USER FRIENDLINESS

THERE IS MORE TO MOORE’S PRODUCT
THAN ITS VERSATILITY

When you select Moore Diversified
Products as your supplier of security
enclosures, you get much mozs

B L

the product versatility
accomodate your spec
also get:

® Security through m
and interlocking de

® Tamper-proof arc we

® Designs which facili
job

® Durable aluminized
construction

® Scratch resistant fi

-

Moore gives you all of t

A"-“-»-w.. =

ata price that is easy on your budget. Isn’tit time

you called Moore Diversified Products?

RE

See us at the Western Show, Booth 170.
Reader Service Number 14.

MOORE DIVERSIFIED PRODUCTS INC.
1441 Sunshine Lane/Lexington, Kentucky 40505/ 606-299-6288/800-521-6731

14

needed to materialize their brainstorms without
the vision of a pot of gold (i.e., license fee) at the
end of the rainbow to entice the moneybags to
underwrite hair-brained schemes? All agencies
of the government—not just the FCC—should
awake to the realities of a capitalistic society and
offer big rewards for the big jumpsin technology.

2) Requirethatall beneficiaries of FCC awards
oflicenses and rulemaking allot 3 percent of their
gross income to research and development of
ahigh order. Thisrule also will apply to networks,
programmers and all forms of non-manufac-
turers. The funds shall be either expended by
the individual firms or by the associations to
which they may belong. Fifty passive years have
slid by since the birth of NTSC and the principal
beneficiaries of television (the viewers and the
programmers) have contributed virtually nothing
to improving the art of television for the future.
Meanwhile, other countries use license fees and
government sponsored research to position
themselves as pioneers in HDTV and are leaving
us far back in the dust in the race for technical
and financial achievement.

3) Request that Congress impose a 20 per-
centimporttax on aliradio and TV products with
less than 51 percent American-made content.
The rationale for not exceeding the 51 percent
figureis to lessen the potential for global retalia-
tion in trade barriers andto provide areasonable
level of competitionto protect the U.S. consumer.

Itis well-known that the entities covered by this
initiative are currently so bottom-line handcuffed
that the industrywide percentage devoted to
R&D is well under 1 percent, or even totally
absent. Similar foreign operations boast R&D
expenditures exceeding 5 percent and the
results are tragically shown in the superiority of
their technology. Eventypical U.S. industry R&D
figures put the FCC-regulated poor boys to
shame, Justto name afew: computers, 10.3 per-
cent; medical, 86 percent; office equipment, 9.1
percent; semiconductors, 9.4 percent; software,
15 percent.

Under 1 percent is the road to oblivion and
there seems no remedy at hand except through
action by the FCC.
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TECHNICALLY SPEAKING [T

Wendell Bailey:
NCTA marches on

“CT" recently caught up with Wendell Bailey, vice
president of science and technology for the Na-
tional Cable Television Association. In this con-
versation Bailey discusses, among other things,
working with the Federal Communications Comn-
mission and polishing CATV's image.

CT: Whatisthe status of the NCTA's work with
the FCC in establishing technical standards?

Bailey: The FCC is reviewing the issues that
the Supreme Court passed down. The court
stated that the FCC was correct in deleting the
Class 1 signal standard and then pre-empting
other bodies from establishing greater stan-
dards, butthe FCC has never madeit clear what
standards applied to Class 2, 3 and 4 signals.
In effect, the court said tothe FCC, ““Tell me what
you meant here.”

The FCC has several things it could do. One,
it could decide to begin to develop standards for
Classes 2, 3 and 4. Two, it could say that it always
had standardsfor Classes 2, 3 and 4 evenif they
weren't clearly stated; it would be their under-
standing and intention that Class 1 standards ap-
plied to Classes 2, 3 and 4. And that's the most
likely outcome. But it could just flat make a deci-

sion that it never said anything one way or the
other about it and say, “‘Here’s our decision,
which is, ‘It was our intention that the old stan-
dards apply, so we hereby apply them; and now
we hereby remove them and pre-empt.’ "

CT. What is your position?

Bailey: Wethink the second way would be the
proper approach, which is to say that it should
be patently obvious to anyone that if you apply
certain standardsto Class 1 signals— that, since
the cableis a pipe, is applying standards to cer-
tain sections of the pipe and in which case the
whole pipe must reach those standards. The
whole pipe also carries Classes 2, 3 and 4. In
effect they did have standards for Classes 2, 3
and 4: They were the standardsfor Class 1. And
that they intended to pre-empt in that area, and
they did so.

Now subsequent to all that, the commission
I would say is probably—if | had to put a word
toit, | don't meanthisin a negative way—holding
off on whatthey do because it'stheir understand-
ing and ours as well that the cities and the cable
industry are contemplating beginning a series
of meetings aimed at discussing the issue of cities
and technical standards.

CT: That's a bit political...

Bailey: It's got politics in it and it's also going
to include a team of engineers from the cable
side and a team of engineers from the cities’ side.
Politics certainly has to get worked out, there's
no doubt about that. But after the politics are
worked out or even concurrent with the politics
getting worked out, the engineers would talk
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about what numbers in fact would constitute the
standards. Now, I'm not saying that in fact this
will go forward. I'm saying that the discussions
are under way about whether it should go for-
ward this way or not. | believe that (in fact, I'm
reasonably sure) the FCC is aware of this and
would like to see something happen because
it would help them out. There wouldn't be peo-
ple complaining afterward, so to speak.

CT: How much is the NCTA getting involved
in making sure that the standards set by the city
are more or less uniform?

Bailey: Part of our position going in was that
theidea of each city setting separate standards
was something we could never live with and we
would never agreeto. The only way we could do
this was if the other side agreed that whatever
standards were arrived at were uniform across
the nation. In effect, replacing FCC standards
by agreement.

Now | should also say that we have not agreed
thatthe old standards need to be revised. | don't
believe that wild and crazy claims by the cities
about perfect pictures are something the cable
industry is interested in hearing. Some of those
claims are not supported by psychophysical
testing; that is to say, it's one thing to say that
you've got to have 90 dB signal-to-noise ratio
(that's quite a number), and it's also quite silly
when you consider that the human eye can't
detect anything close to that. Why should every-
one pay to have something delivered that no one
can see? We want these to be pragmatic, real
possibilities and frankly we want it to be some-
thing cable operators can do.

CT. Butisn't this a way of saying to the cable
operator by the governments, '*We hear this
HDTV is going to get started real soon, and we
want you to make sure you can provide this in
the near future''?

Bailey: | really don't think so, and I'll tell you
why. Because no onein Washington, D.C., thinks
HDTV is going to start soon. And without any
prompting from anybody, each industry—broad-
casting and cable—has realized there are cer-
tain improvements in certain parameters that
must be achieved in order to deliver HDTV
as we currently understand it. The systems are
very poorly defined inthat sense. If | had to guess
I would have to say that we all agree that we have
toimprove in a couple of areas in order to make
sure that we can deliver whatever it is. | think
while the FCC and the other government
agencies have recognized this is a motivational
force, no one believes that this is the prime
motivational force at this time.

CT: Is there any need in the future to take a
look at the NCTA Recommended Practices for
measurements on cable systems?

Bailey: We mean those numbers to be where
an engineer doing good engineering practice
and in a reasonable situation should strive to
meetthose numbers. They're clearly higher than
the old FCC numbers in many instances. And
it's alsotrue that a lot of cable operators routine-
ly meet the NCTA numbers. But | don't believe
that | would wish to be in a position where an
operator was penalized in some way for not
meeting those numbers, because while they’re
goalsfor engineers using good practice—they're
not sacrosanct.
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And when you see the second edition, in some
cases we have increased those numbers, butwe
have not increased them just to be increasing
them. We've increased them after good and
careful thought and understanding of what cur-
rent industry practiceisin certain areas. And we
have not raised them beyond rational advances
in day-to-day technology. Because you can do
something doesn't mean that all 10,000 cable
systems are going to do it right away.

CT : Right now cable TV seemsto have a pretty
tarnished image, especially politically with the

call for re-regulation. What do you think engi-
neers and technical people can do to help the
managers and their lobbyists to improve our
image?

Bailey: I'm going to say something that's not
going to be popular, but | think the engineers
have tried, tried, tried for a long time to do what
has been helpful. The problem has not beenan
engineering problem. We generally deliver pretty
good signals, better than people can get by other
means. The problem has been one of, well acou-
ple of things. One, our service image has not
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been the best (service and response). And two,
| think that our promotion of ourselves and what
we are has not been what it should be.

| don'tthink those are directly technical issues.
There's alarge technical and engineering com-
ponent in delivering good service. | would say
that the engineers have met that burden and
have consistently met it for some time. The rest
of thisisamanagement issue; the engineers are
more than willing to put efforts and resources that
we're allowed to put into the equation—we're
more than willing to do that.

CT: Do you think engineers really have a
handle on what CLI is and are they really get-
ting their act together?

Bailey: As | said publicly, and I'll say again,
signal leakage and CLI and the fiyover issues are
not primarily technical problems. It’s true that
signal leakage is a technical flaw. It's also true
that most engineers and technicians know what
it is and how to fix it. I'm not saying that every-
body understands the rules or understands what
a CLI is or how you calculate it, but a leak is a
leak, and virtually every engineer or technician
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knows what it is and how to fix it.

The problem generally is that in order to
comply withthe CLI and meetthe rules you need
an ongoing, systematic commitment to that type
of activity and that is a management issue.
Managers need to understand that they need
to fund for this activity, they need to provide the
resources, they need to provide the training and
the people, and they need to doit forever. It's not
something that you do for this quarter and then
you get caught up and then you can kil it. It's
something that you have to do once you'recom-
mitted to doing it every day from now on. It's a
management commitment issue.

CT: How aware of CL! are the managers?

Bailey: In the CLI seminars, | would say that
75 percent of the peoplethat attended were man-
agement. | think that they are interested. Let’s
say we reached 2,000 people, that’salot of cable
managers potentially since most of them were
managers. But it's certainly not the majority by
any means. As |'ve travelled around, I've met
quite a few corporate managers who were not
only interested but have made the effort to get
on top of it.

Frankly, they all tell me that while they hated
doing it, haied the cost and expense of doing
it, that they look up two years later (thosethat have
gotten started early) and they say that the cost
has been amortized. It's been amortized by re-
duced service calls. They say, ‘‘You said that at
the beginning, but we didn’t believe it. Now that
we believe it, we wish we'd started earlier’”’ So
the message is getting out through publications
like yours, through the seminars of the NCTA, and
through lectures and talks. But, like educating
in any large group, it takes time. | think that it's
getting done, and it will accelerate as we get
closer and closer to the operative date.

CT. US. operators are getting more involved
in Europe and elsewhere. Where does NCTA fit
in? Do you address foreign conferences as a
representative of the U.S. cable industry?

Bailey: Other NCTA staff members as well as
myself have done that; we speak for theindustry.
To the extent that the cable industry is doing
business across international borders, there is
interest in hearing NCTA's position and benefit-
ting from NCTA's insight into various industry
practices and regulatory and technical issues.
I think that our members’ business interests are
of interest to us. Not their business activities—
thatis, we don't tell them how to do business—
but if we can participate in international forums
and can recommend groups to visit in Europe
or anywhere else, then it behooves us to do so.

CT: What s your greatest fear and what s your
greatest hope for the next 10 years?

Bailey: My greatest fear would be that the
policy makers in Washington, D.C., would fail to
understandthe potential danger of fiddling with
aformulathat has brought the American public
agreat deal of diversity at a very fair price. When
government bodies lay their hands on successful
operationsthey tend to be less successful shortly
thereafter.

My greatest hope would be that the cable in-
dustry comes to the point whereithas wired the
majority of America and is delivering service that
doesn’t cause complaints from anybody.

NOVEMBER 1883 COMMUNICATIONS TECHNOLOGY



NEW...From AML Specialties, Inc.
High Power Traveling Wave Tube Amplifier Kit

Model KMVV501
Unique New Product ¢ Exceptional Proven Performance!

* AML Specialties, Inc. announces its TWTA KIT
to replace the Klystron in the AML-STX-141
transmitter.

¢ This new Retrofit Kit replaces the Klystron
and the high voltage supply while providing
RF power in excess of 4 watts. This is a field-
proven Kkit.

e The TWTA features exceptional linearity and
a noise figure approximately 7 dB better than
the Klystron. You will see the difference!

¢ The kit comes complete with all the necessary
parts and easy-to-follow instructions, and is
easily installed by any qualified technician in
less than two hours.

Some of the money saving benefits are:

Less than 1/3 the power consumption of the Klystron.

Highly reliable, common carrier quality high voltage supply.

The TWTA covers the entire frequency band.

Frequency sensitive spares are eliminated.

Air conditioning consumption is greatly reduced.

Dependable, trouble-free operation assures low maintenance costs.
TWTA performance improves cable system reliability and

quality resulting in increased customer satisfaction.

AML

SPECIALTIES INC.

3975 Broadlawn

San Diego, CA 92111 THIS PRODUCT IS NOW AVAILABLE
(619) 569-7425 Call for Pricing and Delivery
FAX (619) 569-0983 See us at the Western Show, Booths 68, 69.

Reader Service Number 20.




How to adjust audio carrier deviation

Attaining consistent audio deviation on all of a system’s channels has been
an ongoing problem in the CATV industry. Overdeviation causes a chan-
nel to exhibit excessive volume and use excessive bandwidth (both of which
can lead to distorted audio on the subscriber’s TV set), while underdevia-
tion causes low volume on a channel. Inconsistent audio levels among
channels may sell remotes (with volume control) but also can be a major
subscriber irritant. As the universe of stereo TVs increases, the importance
of proper deviation becomes even more important in order to maintain
proper stereo separation and quality. This article will explore various
methods of setting deviation and discuss the advantages and disad-
vantages of each.

By Ron Hranac
Senvor Staff Engineer, Jones Intercable Inc.

And Steve Johnson
Senior CATV Project Engineer. American Telewsion and Communications Corp.

Before we getintothe techniques of setting deviation, let's review some
of the background math and terminology. The audio signal of a TV channel
uses FM (frequency modulation). With AM (amplitude modulated) signals,
the amount of modulation is described in terms of depth or percentage
of modulation. With FM, we refer to modulationindex instead; the formula
to calculate it is:

can easily determine the carrier’'s modulation index:

25000/15,000
167

m

In AM, the modulating signal varies the amplitude of the modulating
RF signal. The volume level is expressed as a percentage of modulation
that is equalto the peak-to-peak modulating voltage divided by the peak-
to-peak unmodulated RF carrier voltage. With FM, the modulating signal
causes the modulated signal’s frequency to deviate—thatis, to go higher
and lower in frequency in proportion tothe *‘loudness’’ of the modulating
signal. Deviation of an FM broadcast signal in the 88 to 108 MHz band
is +75 kHz and TV audio is +25 kHz.

Methods of setting deviation

1) Ear: Listen to the over-the-air channels and try to match your cable
channel audio levels to that of the broadcast channels. Since you have
nocontrol of deviation on aheadend signal processor, setthe audio devia-
tion of your satellite services as close to the deviation of your over-the-air
channels as possible simply by listening and trying to match the apparent
loudness. Drawback: very inexact. Apparent loudnesscan vary on broad-
cast stations between programs and from one station to the next. Levels
also can vary between satellite services on the same transponder or be-

m = dff tween transponders.

2) Blinking light: Some manufacturers furnish a light that is illuminted
where: when the deviation exceeds a preset threshold. This light may be more
m = modulation index
d = peak frequency deviation in Hz
f = maximum modulation frequency in Hz Table 2: pre-emphasis response chart

Since we know that the peak deviation of a monaural TV audio carrier E inH
is 25 kHz and the maximum modulating audio frequency is 15 kHz, we requen;:gom % Dec(:’i.l:csals
1,000 0.87
- . 2,000 2.76
Figure 1: Bessel null equipment setup 3,000 477
4,000 6.58
5,000 B8.16
Frequency 6,000 9.54
counter 7,000 10.75
8,000 11.82
A Te§t 9,000 12.78
point 10,000 13.66
. 11,000 14.45
Aud t
signl‘; »| CATV J »| Spectrum 12,000 15.18
generator modulator RE| analyzer 13383 }ggg
Audio n 15,000 17.07
input
Table 1: Bessel null chart
Frequency in Hz (f) Frequency in Hz (f)
Null Modulation index (m) for 25 kHz deviation for 75 kHz deviation
Carrier First sideband pair Carrier First sideband pair Carrier First sideband pair
First 2.4048 3.83 10,396 6.527 31,188 19,582
Second 5.5201 7.02 4,527 3,561 13,587 10,684
Third 8.6531 10.17 2,889 2,458 8,667 7,375
Fourth 11.7915 13.32 2,120 1,877 6,361 5,631
Fifth 14.9309 16.47 1,674 1,518 5,023 4,554
Sixth 18.0711 19.62 1,383 1,274 4,150 3,823
Seventh 21.2116 22.76 1,179 1,098 3,536 3,295
Eighth 24.3525 25.90 1,027 965 3,080 2,896
Ninth 27.4935 29.05 909 861 2,728 2,582
10th 30.6346 816 2,448
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or less accurate than the ear method, depending upon how consistent  for occasional visual checks of peak deviation.

the thresholds are set from modulator to modulator. As a visual indica- 3) Front panel meter: Another available accessory is a meter module.
tion, the thresholds can be reset after you use a more precise method ~ This can be standard or an option, depending upon the manufacturer.
to adjust deviation. This will give you a better level of trust in the indicator

Usually this meter serves multiple functions: video modulationlevel, audio

24
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deviation, B+ voltage, etc. This meter can provide a relatively good indi-
cation of modulation and deviation but can suffer from calibration errors
if not checked periodically. Meters also tend to be more accurate with fixed
frequency tones and test signals than with program audio or video, because
of the dynamics of analog meter movements.

4) Deviation monitor. An audio deviation monitor can provide very
accurate measurement of an audio carrier's deviation. Both monaural and
stereo versions are available. Broadcast deviation monitors generally are
too expensive for CATV use, although atleast one CATV manufacturer has
a deviation monitor available for quite a bit less than broadcast units cost.

5) Bessel null: The Bessel null method requires a stable audio signal
generator and an accurate spectrum analyzer (Figure 1). Deviation can
be set extremely accurately with thistechnique, and your headend devia-
tions will be very accurate providing your signal sources are set accurately.
Unfortunately, this is often not the case. The Bessel null method also can
be used to calibrate deviation monitors.

6) Occupied bandwidth: A properly deviated audio signal will occupy
afinite bandwidth. This occupied bandwidth can be used as an indicator
ofthe signal's deviation. Using techniques described in this article, deviation
can be adjusted so that the modulated carrier occupies the proper
bandwidth.

Now that we've look at our options, let's look more closely at the last
two, which you may be less familiar with.

Using Bessel null

The Bessel null is a function that describes the relationship between
the modulation index and the carrier and sideband amplitudes. When
the modulation index = 2.4048, a null of the carrier occurs, which can
be used for deviation measurement. As the deviation is increased, suc-
cessive nulls of the carrier andthe sidebands will occur. Any of these nulls
can be usedto indicate some amount of deviation, but generally only nulls
of the carrier or first pair of sidebands are used (see Table 1).

As an example, using the third carrier nult (modulation index = 8.6531),
when we modulate the carrier with a 2,889 Hz audio tone, the carrier will
null for the third time as the audio level is brought up to the point that a

TV audio carrier’s deviation is +25 kHz. This is calculated with a variation
of the modulation index formula:

86531
f

25,000/f or
25,000/8.6531
2889

Audio noise is more predominant in the upper range of audio frequen-
cies. In orderto compensate for this and improve the signal-to-noise ratio,
the higher frequencies are pre-emphasized. Thisis done in the transmitter
or modulator by increasing the audio levels as the frequency increases
(see Table 2). In the receiver, the audio signal is de-emphasized—reducing
the audio levels as the frequency increases. We must either allow for the
pre-emphasis in our testing or disable the pre-emphasis in the modulator
when making Bessel null adjustments.

If we choose the first carrier null, the required audio tone will be in the
high range of the transmitted audio spectrum. By using the third carrier
null (or higher), we can select an audio frequency closer to the lower end
of the audio spectrum where there is less pre-emphasis in the modulator,
as shown in Table 2. If we choose the eighth carrier nult, we can use a
1 kHz tone, which requires less than 1 dB of correction.

The following procedure is for the third null of the carrier, but is easily
modified as necessary for other nuft multiples.

1) Adjust the audio signal generator to a frequency of 2,889 Hz.
(The third null of the carrier occurs with a modulation index of 8.6531.
+25 kHz deviation + 86531 modulation index = 2,889 Hz tone.)

2) Connectthe audio output of the generator to the CATV modulator and
turn the deviation control of the modulator fully counterclockwise. Set
the output of the generator to 0 dBm, or to —4.77 dBm if you cannot
disable the modulator’'s pre-emphasis.

3) Connectthe spectrum analyzer to the modulator’s IF output, RF out-
put or test point. Tune in the audio carrier on the analyzer so that the
carrier and at least four sideband pairs (which will be spaced 2,889
Hz apart) can be viewed. You may need to turn up the deviation con-
trol slightly for the sidebands to appear. At this point, you should have
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a display similar to Figure 2, which also shows the analyzer settings
for span, resolution bandwidth and sweep time.

4) Slowly turn the modulator’s deviation control clockwise until you find
the first carrier null on the spectrum analyzer display (Figure 3).

5) Continue to turn the deviation control clockwise through the first null
of the carrier, first null of the first sidebands (Figure 4), first null of the
second sidebands (Figure 5), tothe second null of the carrier (Figure 6).

6) Asyou continue to increase the deviation, you will pass through the
first null of the third sidebands (Figure 7), the second null of the first
sidebands (Figure 8), the first null of the fourth sidebands (Figure 9),
the second null of the second sidebands (Figure 10), until you finally
reach thethird null ofthe carrier (Figure 11). Atthis point the modulator
will be set up for +25 kHz deviation with the proper input ievel.

Option: Follow the previous procedure, but use a 1 kHz tone at 0 dBm
and adjust the modulator deviation control for the eighth carrier null. This
method will resultin a deviation of 24.35 kHz rather than 25 kHz; however,
the difference is negligible, and a 1 kHz tone is available from many pro-
grammers during testing schedules.

in order to accurately set your audio deviation, your audio input to the
modulator must be set to 0 dBm (1 mW or 0.775 volt across 600 ochms);
when doing the initial deviation adjustment you must compensate for pre-
emphasis as mentioned earlier. You also must set your audio program
source level so that it does not exceed 0 dBm on maximum peaks. Most
programmers provide test tones—usually at 1 kHz—at certain scheduled
times that will allow you to calibrate your satellite receivers and measure-
ment equipment, Check with each programmer for the scheduled test
times.

26

Sometimes satellite transponders are shared between various services.
Unfortunately, not all programmers are consistent with their audio levels,
which may cause deviation differences between program sources. This
ilustrates the advantage of using leveling amplifiers or audio AGC
(automatic gain control) units with your CATV modulators that share
services, especially those with ad insertion.

The occupied bandwidth approach

lfitis not desirable or possible to usethe Bessel null technique, the devia-
tion of an audio carrier can be adjusted fairly accurately by observing the
occupied bandwidth of a modulated carrier on a spectrum analyzer. An
audiotone at the same level that your peak program audio will reach (eg.,
0 dBm) can be used with either of the following two variations of this pro-
cedure. While this method is less exact than the Bessel null technique,
it will allow you to set your modulator’s deviation within a few percent of
the desired deviation.

Occupied bandwidth method #1: The easiest way to set deviation using
this technique is to apply a 0 dBm 1 kHz tone to the audio input of the
headend modulator. Tune your spectrum analyzer to the carrier being ad-
justed, then set the analyzer’s controls to the following:

Vertical display 10 dB/division
Resolution bandwidth 1 kHz
Span per division 10 kHz
Trigger free run
Sweep time auto or 300 msec
Video filter auto or 30 kHz

—
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Slowly turn up the modulator’s deviation control untilthe analyzer displays
an occupied bandwidth of 50 kHz at the —6 dB points (Figure 12). This
corresponds to approximately +25 kHz deviation with peak program audio
input.

Figure 13 shows the same modulator adjusted tothe first Bessel carrier
nullusing a 10.396 kHz tone to produce +25 kHz deviation. By changing
the resolution bandwidth and videofilter (Figure 14), you can see that the
—6 dB points are 50 kHz, confirming the validity of this procedure.

Occupied bandwidth method #2: Another way to measure deviation
isto observe the *'slope” of the modulated audio carrier as shownin Figure
15. Again, connect a 0 dBm 1 kHz tone to the modulator’s audio input,
and tune the spectrum analyzer to the audio carrier being measured. Set
the analyzer’s controls to the following:

Vertical display 10 dB/division
Resolution bandwidth 30 kHz
Span per division 10 kHz
Trigger free run
Sweep time auto or 20 msec
Video filter auto or 30 kHz

When you have adjusted the deviation correctly, the occupied band-
width ofthe *'slope”” of the carrier will be 50 kHz, which corresponds approx-
imatelyto +25 kHz deviation. Youmay have to adjust the center frequency
and vertical position controls on the analyzer to locate the desired display.
Note that with the analyzer set up as shown, the width of the signal when
correctly adjusted is five horizontal divisions, or +25 kHz.

Setting satellite receiver output

After you've adjusted the deviation of all of your headend modulators
to +25 kHz with a reference audio signal using one of the procedures
describedin this article, it'simportant that you set the output of your satellite
receivers so that the peak program audio level does not exceed your
reference peak test level (0 dBm). The best time to do this is when the
satellite programmers transmit their test signals, as mentioned earlier.

Believe it or not, after you've done all of this, you'll find that the audio

levels may still vary in loudness from channel to channel. This can hap-
pen even though your modulator deviation is exactly +25 kHz, and your
program audio is set so maximum peaks do not exceed the reference
level you used. The reason this happens is that the audio dynamic range
(difference between the loudest and quietest passages) varies from pro-
grammer to programmer. Unlike broadcasters, satellite programmers and
CATV operators seldom process their audio. In broadcasting, it is fairly
common to find that the dynamic range of the audio is squeezed down
to just a few dB using compressors/limiters.

The broadcaster then “‘turns up” this compressed and limited audio
so thatthe peak program level just reaches the maximum deviation. The
result is amuch louder sounding signal, even though the peak deviation
is not being exceeded. If you listen closely, you'll notice that the difference
between the loudest and quietest passages is much less than that of most
of your satellite channels.

Becausethe satellite program audio is not processed tothe extent that
over-the-air broadcast audio is, satellite audio usually has a bigger differ-
ence between the loudest and quietest passages. As a result, even though
the peak program audio (loudest passages) is set to produce maximum
deviation, the overall audio will not sound as loud.

You really have only two solutions to this, other than leaving your channels
with varying levels of loudness among them. One is to increase the pro-
gram source audio level (not the modulator deviation control) until the
channel sounds as loud as your over-the-air signals. But as discussed
earlier, this method is inexact and certainly should not be done on BTSC
stereo channels.

The other solution is to process your audio in a manner similar to the
broadcasters. Many CATV manufacturers now have audio AGC or level-
ing amps that cost much less than their broadcast equivaients and per-
form nearly as well. Thisis probably the best route to choose: it will eliminate
loudness variations among your channels, and keep your audio at the
correct deviation,

There are stereo versions of these audio processors available, and some
manufacturers are including similar circuits in their BTSC encoders. This
will allow youto provide optimum stereo performance by maintaining con-
stant deviation and avoid irritating your subs with unnecessary loudness
variations.
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Partl: _
Measuring
in-depth

This is the first in a series of articles designed to
cover the currently available measurement tech-
niques used in CATV plant maintenance and
design. The authors expect to cover a number
of specific topics, including: improvements in
spectrum analyzer measurements, digital test
and monitoring techniques, carrier-to-noise vs.
signal-to-noise, satellite downlink realignment
and testing, composite triple beat measure-
ments, baseband tests and others. This should
be an open forum and the authors would
welcome comments and suggestions from
readers regarding both topics of interestand as-
yet-undisclosed new measurement techniques.
The first installment covers non-interfering system
sweep measurement technology.

By A. William Le Doux
Marketing Product Line Manager

And William R. Benedict
Applications Marketing, Tektronix Inc.

The CATV industry has employed a variety of
methods in attempting to verify the frequency
response of an operating system—using every-
thing from an RCA signal generator coupled with
a 704B, to a spectrum analyzer or a signal level
meter with a broadband noise source. A variety
of system sweep equipment has been produced
over the years: the original high-level (20 dB
above the carriers), the low-level (20-30 dB below
the carriers), a mid-level (which started at 10 dB
above the carriers), low-level/band limiting and
more recently, sweep response without the use
of a sweep generator. This last attempt uses a
spectrum analyzer to plot the levels of the car-

Figure 1: Headend insertion of sweep transmitter
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1 dB/div. Ref. 0 dB

Figure 3: un-normalized headend sweep reference
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Figure 4: Normalized headend sweep reference
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riers on the system and then connect the dots
to produce a sweep response.

Apart from the obvious benefits a system
sweep has of in-band flatness, correct levels and
overall unity gain, one of the key benefits has
been the ability to use sweeping for preventive
maintenance; in other words, seeing the prob-
lem before subscribers do. This includes seeing
alow- or high-end rolloff before it caused damage
tothe lowest or highest channels. Over the years,
ithas become an almost de facto standardto set
up a system sweep to view the response about
20 MHz above and below the operating band,
just for this reason.

The basic peak-to-valley (P/V) requirement—

where P/V (in dB) = (n/10)+1, with n as the
number of ampilifiers in cascade—can be very
difficult to carry out in actual system operation.
The low-level approach to sweep, which
dominated the market during the 1970s, includ-
ed a 5-300 MHz tracking generatorftracking
spectrum analyzer pair to accomplish the sweep
function, running about 35 dB below the carrier
level and at line rate. The interference to the car-
riers was minimal running at such alow level, but
deeper into the cascade the rising noise floor
caused a significant amount of variation in the
sweep trace, limiting the typical resolution to
about +1 dB. Transmitter/receiver flatness
specifications of +1 dB compounded the error

"Advances in digital
technology have allowed
anew method of sweep
.thatis injected
synchronously with the
carriers on the system.”

to atotal of +2 dB built into the equipment. At
just 15 amplifiers into the cascade, the flatness
targetis 2.5 dB [P/V = (15/10) + 1] or only 05
dB more than the resolution on the test
equipment.

The introduction of a mid-level system sweep
approach added back the resolution to the dis-
play that was first seen with the original high-level,
and solved some of the interference problem by
using a faster sweep rate with an improved
detector. Use of a 1 ms rate to cover 400 MHz
dramatically reduced the interference by min-
imizing the dwell time per channel. But as satellite
services increased the average system channel
loading, the total power level seen by a sweep
detector dramatically increased. The mid-level
system had to increase its power level accord-
ingly, just to recover the sweep, effectively turn-
ing it into a high-level system. This type of high-
level system was not a serious problem to use,
until addressability introduced far more suscep-
tible set-top converters. High-level approaches
to sweep can momentarily reset the scrambling
telemetry, sometimes causing a picture roll orin-
termittent scrambling. System sweep was now
used very sparingly.

The low-level/band limiting sweep technology
operates with a sweep carrier 10 dB below the
video carriers. This is high enough to avoid the
noise buildup problems associated with earlier
low-level sweep equipment, but low enough to
reduce interference to the pictures. This type of
system sweeps the bandwidth around the car-
riers and measures the actual RF carriers during
*no sweep”’ periods. These measured levels are
combined with the recovered sweep datato pro-
duce the actual frequency response display.
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Synchronous sweep response

Advances in digital technology have aliowed
a newer method of sweep, which can completely
eliminate the interference yet maintain the re-
quired resolution for day-to-day maintenance: In-
jectsweep pulses across the band but fire these
pulses only during the vertical blanking. Since
the sweep energy is only present during blank-
ing, the video content remains entirely undis-
turbed; i.e., a sweep that is injected synchro-
nously with the carriers on the system. For the
first time, level of a system sweep, with relation
tothe carriers, now becomes insignificant. Asa
consequence, the sweep can be run at carrier
level, offering the maximum trace resolution in
the field (assuming a decent carrier-to-noise
ratio), without the interference that we've lived
with for so long.

To accomplish this, the carriers onthe system
must be sampled to obtain the timing required.
Just prior to the injection point of the sweep, a
sample of the headend output is taken for this
purpose (Figure 1). As part of its installation, the
sweep transmitter is then programmed, channel
by channel, identifying the channels for synchro-
nous operation. Since the system is based on
channel locations, the sweep pulses fired within
each channel’s limits must be programmed for
either instantaneous firing (*'timed"’ firing during
the blanking period) for timed firing after locating
the blanking period on a sync-suppressed
scrambled channel, or skipping a channelcom-
pletely, with no pulses fired. The end result of this
careful timing of reference pulsesiis a full-band
sweep reference, as much as 600 MHzat atime,
with up to amaximum of three sweep pulses per
6 MHz channel bandwidth (Figure 2).

In operation, the transmitter proceeds from low
to high frequency, firing its sweep pulses as fast
as possible. Beginning out-of-band, as all stan-
dard system sweeps do, the system will fire puises
with no timing constraints until it reaches a
channel boundary. It then follows the prepro-
grammed instructions for timing of the inserted
pulses, firing during the blanking period of the
channel, then continues across the band. The
sweep receiver tracks the transmitter, much as
atracking spectrum analyzer, using a frequency
agile telemetry pilot for timing instructions. The
telemetry pilot's frequency agility is designed to
allow the sweep system to operate in a variety
of broadband circumstances, including sub-,
mid- and high-split frequency configurations.

The receiver uses normalization techniques,
by storing a master reference trace at the head-
end output. Because of the use of this reference,
flatness errors within the transmitter and receiver
areincluded as a constant in the measurement
and are thus eliminated from the measured re-
sults. (See Figures 3 and 4.) The transmitter also
has the capability to store other channel config-
urations, to allow for more than one headend or
for specialized two-way testing. The receiver can
select from different amplitude referencetraces,
stored in non-volatile RAM, which can be used
in the field to allow for differenttilt and output level
variations, such as trunk, bridger and line ex-
tender outputs. The receiver is a dual-detection
scheme. This allows the first detector to make a
reading on a sweep point, while the second
detector ismoving forward to set up for the next
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Figure 5: synchronous sweep field display
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occurring pulse. The receiver can then track as
fast as possible across the band, not being
limited by the detector speed, to create an almost
continuous display update (Figure 5).

A word about resolution

Obviously, with the benefits of a synchronous
system sweep, and 1 or 2 dB per divisionresolu-
tion on the screen, the next question that comes
up is what about the limited sampling rate on this
type of a system? When system sweep first started
nearly 20 years ago, all of the methods were
analog and, as a result, had an infinite number
of points across any specified sweep width.

Digital sampling and limited sweep point resolu-
tion simply did not exist. However, the high-level
sweep mostly in use over the past nine years in
the industry is in fact a limited sampling tech-
nique. The display used was a 256 x 256 point
readout, drawn with the use of a raster scan CRT.

Translated to resolution, with amaximum span
of 400 MHz, this means that for years, a limited
resolution for system sweep has been used; a
resolution of 400/256 = 1.5625 MHz. The in-
dustry standard for system sweep resolution has
been no better than 1.5 MHz, proving that the
broadband sweep job, with only a limited sam-
pling, produces excellent results.
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Taking guesswork out of fiber testing

By Todd Jennings
Product Specialist, Siecor Corp

With the newly found beneéfits of fiber-optic transmission for CATV comes
a concern for practicalimplementation. Because CATV applications push
the limits of fiber transmission equipment, a high-quality system is essen-
tial for the required performance. Hence, to ensure overall integrity and
performance, three types of testing should be performed: end-to-end at-
tenuation, optical time domain reflectometer (OTDR) testing and return
loss testing.

End-to-end attenuation

Attenuation represents optical power loss and is the key limiting factor
in assuring proper performance of a fiber system. The physical proper-
ties of the glass fiber as well as splices, connectors, couplers and other
devices contribute to the total attenuation of the cable plant. In addition,
physical conditions of the fiber and cable may induce attenuation: sharp
bends, compressive forces, tension or moisture. Since installation can
dramatically affect loss, attenuation should be measured on each fiber
after completion of installation, splicing and termination

The end equipment drives the amount of attenuation acceptable for
a given system. The difference between the transmitter's specified out-

Typical optical return loss

Connectors

@ Conventional 15-25 dB

@ Physical contact 30-50 dB
(“‘PC" or ““Super PC")

Mechanical splices 20to >50dB

Fusion splices >50 dB

Single-mode fiber >50 dB

put power and the required receiver sensitivity establishes a link loss budget
in dB. A system designer should stay within this budget with allowances
for upgrades, degradation due to laser aging and safety margin for the
possibility of repair splices. A calculated system loss can be approximated
by adding the specified losses of the individual components. These in-
clude fiber, splices, connectors, etc.

Insertion loss is the accepted standard for measuring end-to-end
attenuation—the actual total loss of cable, splices, connectors and other
components in line. This two-step procedure requires a stabilized light
source and power meter. This combination of light source and power meter
is often called an attenuation or optical loss test set. To perform an attenua-
tion test (as shown in Figure 1): Step 1: Measure the reference power. At-
tach a short jumper (about 2 meters long) between the light source and
power meter. Record this reading in dBm as the reference power. Step
2: Measure the test power. Remove the reference jumper from the power
meter and connect the light source to the near end of the system. Take
the power meter to the far end and attach it to the same fiber with a sec-
ond jumper. Record the loss or test power. So:

Attenuation (in dB) = P, — P, (1)

where:
P, = reference power in dBm
P, = test power in dBm

The end-to-end attenuation is simply the difference between these two
readingsin dB. Many test sets are designed to store the reference power
and display end-to-end attenuation directly in dB. This savestime, eliminates
calculation errors and reduces recordkeeping in the field. To get mean-
ingful and accurate attenuation measurements you should:

1) Test at the system operating wavelength, typically in the 1,300 nm
range. If the system operates at 1,550 nm or if there is a possibility of

- QurLine Ot Distri

Today the challenges of taking your

delivery system further are enormous. Higher
signal quality. More channels. Better reliability:
Flexibility. That's why Scientific-Atlanta has
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approach to provide you with the tools

to advance your delivery system and protect
your investment.

FIBER OPTICS.
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upgrading in the future, an attenuation test should also be performed at
1,550 nm. Attenuation at 1,300 nm has no fixed relationship to the one = 5 .

at 1,550 nm due to the fiber construction and the inherently higher bend Flgure 1: End-to-end attenuation test
sensitivity at 1,550 nm.

2) Match the light source and power meter to the system wavelength. Step 1: Measure reference power

® Lightsource: Test with a laser that hasa center wavelength of 1,300
(and/or 1,550) nm +20 nm. A laser has a power output and spec-
tral width on the same order as your end equipment. Confining
its wavelength within this region assures accurate results.

@ Power meter: Test with a power meter calibrated to the appropriate
wavelength of 1,300 and/or 1,550 nm, preferably both to allow
the maximum flexibility.

3) Match reference jumpers to the cable tested. The connectors and ]
fiber type should be the same as the cable system. P: = refererence power (dBm) Lighat

4) As a minimum, the attenuation of the fiber should be tested in the SeITce
actual direction of signal transmission corresponding to the transmit/receive
orientation of the active components; i.e., laser light source atthe hub and
power meter at the node.

Bidirectional attenuation measurements are preferred because they can Cable system
reveal directional differences in system loss caused by couplers, wave- Power
length division multiplexing devices and fiber core mismatch; and can meter '
provide increased accuracy by averaging the two-directional results. They
also supply documentation required for upgrades or rerouting and
minimize test errors by flagging any unexpected discrepancies.

Power
meter

Jumper

Step 2: Measure test power

OTDR testing Jumper
Whilethe attenuatfqn test discussed previously measuresthe Iump sum P, = test power (dBm)

end-to-end loss of a link, an OTDR allows measurement of the distance

to and loss of individual components such as fiber, splices and connec-

tors. An OTDR (analogous to a TDR used on coaxial cable) requires ac-

cess to only one end of the fiber and works like an optical radar, measur- Attenuation (dB) = P, — P,

ing reflected light and displaying the information as a trace on a screen.

The following is a key to interpreting the OTDR as shown in Figure 2 P = optical connector at patch panel
1) Linear portions of continuous sections of fiber. Length can be or terminated on fiber

measured by its location on the horizontal scale. The slope of the line in-
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Figure 2: OTDR trace
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dicates the fiber quality in dB/km—the steeper the slope, the higher the
fiber loss.

2) Spikes: Indicate reflections or breaks in the continuity of the fiber
as the light goes from the glass into air. These typically may result from
connection to the OTDR (a), a connector in the system (b), a mechanical
splice (c) or the end of the fiber (d).

3) Verticaldrops: indicate alocalized loss in power. Loss at these points
can be determined by measuring the magnitude of the vertical drop.
Distance to each point can be measured by locating the horizontal posi-

tion along the trace. Figure 2 shows two common cases: a) A continuous
fiber withlocalized loss. We would normally expect thisto be a fusion splice.
However, this loss could result from the cable experiencing a tight bend,
kink or other stress. b) This point shows a vertical drop as well as a spike
indicating localized loss and reflection. This typically is amechanical splice
or other component with mechanical junction of fibers.
Another key to interpreting the OTDR trace is to cross-reference it with
the cable route diagram, revealing the location of system components.
Because of the valuable information the OTDR can provide, itis particularly
useful for:
® Cable acceptance—It can evaluate the quality of fiber in incoming cable
reels and installed cable that has insufficient records. An OTDR can
measure fiber loss in dB/km and can detect point faults and
discontinuities.

® Splice and connector loss—It can measure and document losses of
individual splices, connectors and other components.

® Documentation—It can produce hard copies of OTDR traces, which
provide the single most useful documentation of the installed cable
system for maintenance and system upgrades.

® Troubleshooting and fault location—The OTDR can identity faults or
breaks and locate them. Fiber discontinuities and localized losses
caused by cable damage are readily visible by examination of the OTDR
trace and comparing to original as-built records.

OTDRtesting of each completed link should be perforred at the system
wavelength. Testing at 1,550 nm will normally show a lower fiber loss than
specified for 1,300 nm and virtually the same splice loss as that measured
at 1,300 nm. Discrepancies showing high loss at 1,550 nm indicate bend-
ing problems, which the OTDR can locate and quantify.

Return loss testing

Return loss testing measures the amount of light reflected back from
the fiber and componentsinthe fiber system. The primary concernin CATV
systems is the sensitivity of most AM fiber transmitters to reflections
Reflected light enters the laser cavity, where it causes interference that

JE!

ds e
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can lead to instabilities in signal output power and spectral behavior. The
resultant noise introduces power penalties and reduces the system signal-
to-noise ratio.

Return loss simply defines the amount of reflection. By comparing the
reflected light to the transmitted light using the following formula, return
loss is quantified in dB.

Return loss (in dB) = -10|og[(Pl - P')]+ c @)
Po

where:

P, = optical power incident on fiber

P. = reflected optical power (reference)
P, = reflected optical power (test)
¢ = constant (determined by test setup)

Figure 3 shows the accepted method used to measure return loss out-
lined by the Electronic Industries Association in its recently published
FOTP-107 Return Loss of Fiber-Optic Components. The goalistominimize
overall system reflection and prevent itsimpact on the actual transmission.

Each of the system components can be evaluated individually for its
return loss. The accompanying table shows typical values for single-mode
components. Note that larger dB values indicate less reflection. Current-
ly the most successful means of maximizing return loss are to minimize
the number and magnitude of reflective points.

Although components can be evaluated individually for return loss per-
formance, the key to system performance is the combined effect of all the
reflections. This combined reflectionis interdependent upon the number,
magnitude and location of all the reflections as well as the attenuation of
the fiber. As a result, return loss cannot be simply added together or
calculated but must be measured as described here. In summary, actual
system return loss:

1) is based on the combined effect of the components
2) cannot be added or calculated, but is dependent on the number,
magnitude and locations of the reflections

Figure 3: Return loss test setup

Laser transmitter Return loss option (RLO) couples light
T\ transmits light through Port 3, which transmits light down

into Port 1. the entire length of the cable system
Sy - } -~
/ e Port 1 7) )
{ Port 3/ —*% ——_ |
¢ () gPont2 y (T —_—
y. - Y /

/

Light is reflected back
by connectors, splices,
other components and
the fiber itself.

Optical receiver
measures reflected
light from Port 2.

RLO splits reflected light to
Port 2 to measure the amount
of reflection and calculate
return loss.

3) must be measured to accurately determine the combined effect of the
individual components and reliably predict system performance.

Field tests sets are available to measure returnloss of a system. In fact,
some test sets can measure both attenuation and return loss with the same
laser source and power meter, saving time and money.

For systems with potential limitations from reflection now or in future
upgrades, the following guidelines for system design and testing are
recommended:

1) Evaluation and specification of return loss for system and individual
components prior to installation

2) Considering the impact of future enhancements on overall system reflec-
tion in the original design and specification

3) Testing overall system return loss after installation as an acceptance
test for designed system specification. This should be performed at
the system wavelength in the direction of transmission.

Documentation and maintenance
Documentation plays a key role inthe continuing success of any cabling
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Figure 4: Troubleshooting flowchart N
Good receiver electronics
Step 1: Measure Good Measure
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Low Examine/replace
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Low transmitter electronics
s - Measure Low Measure
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Examine/replace
Good jumper A-B
Good
Examine Bad Replace or repolish
connectors connector
atCandD atCorD
Good

Locate fault
in cable system

Fault

with OTDR

identified

1) After Steps 1 and 2 are performed with a power meter, the loss of the cable system is calculated Py — Pp.
2) In case of simultaneous failure of all fibers in a cable, assume catastrophic damage at one point and locate the fault.
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system, especially in the areas of maintenance, rerouting and system
upgrades. By providing documentation of initial performance and clari-
fying when and how a problem occurs, records also establish respon-
sibility and protection in liability issues. It is important to maintain thorough,
up-to-date records of system configuration, labeling and testing resuits
to minimize downtime and maintenance costs. Having as-built test results
in a permanent file will enable you to troubleshoot problems with fiber
systems if they occur. Careful planning and up-to-date records will help
avoid costly retesting and even cable plant replacement in the future.
The permanent records for a cable plant should include the following

documentation for each link:
1) Placement

® Cable route diagram, including slack locations and lengths

® Start and end points

® Color code and label identifier

® Link length/sequential markings from cable sheath
2) Data

® Fiber type

® Cable manufacturer data

® Cable reel and serial number (if available)
3) System test data

® End-to-end attenuation test

® OTDR signature traces

® Return loss
Thefollowing information should be recorded for each of these tests: test
equipment used (including model and serial numbers, and date of last
calibration), direction of measurements, test wavelength and date and
operator.
4) End equipment data

® End equipment vendor/model

® Serial numbers of transmitters

® Power readings at transmitter and receiver

® Date and operator

A properly installed and tested system requires little routine maintenance.
Preventive steps and periodic checks to ensure there are no kinks or bends
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inthe cable and that the connector tips are clean will prevent many of the
more common problems.

Service proves especially important because of the large capacity and
critical nature of the information transmitted over the fiber. Should your
system go down, troubleshooting and restoration can be performed quickly
and easily, provided there is adequate documentation and reliable test
equipment available.

Complete as-built documentation is extremely important when trouble-
shooting. When these records are compared to the current test results,
the breakdown inthe system can be quickly and clearly identified. Figure
4 diagrams a troubleshooting flow chart that can be used to trace a prob-
lem to the transmitter, receiver, jumpers or cable plant. The first crucial

stepis performed with a power meter. Simply take areading at the receiver
end and compare it to the installation value. If the received power is nor-
mal, the receiver is suspect. If the received power is low, take a reading
atthetransmitter end. If the transmitter output is low, then the transmitter
isthe problem. However, if the transmitter output is normal, but the power
meter reading at thereceive end is low, the problem liesin the cable plant.
These two steps isolate the fault to either end, electronics or cable system.
Ifthe fault is in the cable system, the OTDR would then be used from either
end to identify and locate the fault.

Proper testing and maintenance will lead to implementation of a system
with optimum signal quality, quick and straightforward response should
a problem arise and flexibility for system growth and enhancements.
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sweep technology comparisons

By Mark Daugherty
Lead Technician, Jones Intercable Inc.

For the past five years, | have been primarily
involved with engineering, design and system
performance—the latter of which involves the
ongoing measurement and correction of system
frequency response. A fair amount of time has
been spent using the conventional high-level
sweep system; | have been reluctant to consider
using another method. This led me to ask: How
do some of the new technologies compare with
this field-proven standard?

The comparisons are aimed at determining
what signature differences (if any) exist between
three different technologies currently available
for system sweeping. Thesetechnologiesinclude
high level, low leveliband limiting and normaliza-
tion. Each of thethree is fundamentally different
in its approach to system response measure-
ments. High-level systems use a sweeping car-
rier injected into the system at a level 10 to 20
dB abovethe videocarriers and use this for deter-
mining system signature. The only low level/band
limiting system currently available inserts a fre-
quency selective carrier 10 dB below the video
carriers. It sweeps the bandwidth just before and
after the carriers, thereby reducing the inter-
ference level. During the “no sweep’* periods (on
carrier), the actual RF carrieris measured; its level
isintegrated with the sweep information to display
the resulting signature. The normalization
systems use the carriers for their initial reference
and show all other references relative to this.

Since | used only one manufacturer's model
to represent each method, do not necessarily
consider the comparisons typical. Other units
may produce different results. | also wanted to
compare the amount of picture interference intro-
duced intothe system by each method. However,
due tothe subjective nature of this comparison,
my conclusions will be subject to some inter-
pretation.

Thetests were conducted at our Carmel, Ind.,
system prior to a recent quality assuranceinspec-
tion. The system is loaded to 300 MHz (video
channels only) withthe exception of Chs. A-1, A-2
and 13. The FM band is only partially loaded,
with 10 operating carriers. The system has no ad-
dressability or other special features that might
require unique sweep techniques.

The actual comparisons were performed
during the late evening/early morning hours and
done sequentially with one method being tested,
then the next method and so on. We selected
four test locations for their unique signatures i.e.,
standing waves, rolloffs, etc.) to determine the
resolution and accuracy of each unit. One excep-
tion was our first location, which we selected to
compare each unit under near ideal conditions.

The test equipment used was as follows: Wave-
tek’s Model 1855/65 sweep analyzer (high level);
CalLan's Model 1776/77 sweep/spectrum
analyzer (low level/band limiting); and Hewlett-
Packard's 8590A/H50 spectrum analyzer
(normalization). These particular models were
chosen because of my familiarity with each and
their ready availability. It also should be noted
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that the normalization method requires either a
fully loaded spectrum or the addition of extra RF
carriersinthe unused portion of the bandto per-
form an accurate measurement. Without the use
of these additional carriers, a phenomenon com-
monly referred to as ‘‘power addition’ results;
this adds the noise floor variations from the
unused spectrum to the response trace on a
power basis, thereby distorting the measurement
waveform. Figure 1aillustratesthis effect by show-
ing the sweep trace directly above the RF spec-
trum. The distortions (spikes) present coincide
with empty or sparsely populated areas of the
bandwidth. Figure 1bis the same location with
the attenuation set at 2 dB/div. to show the severi-
ty of this effect.

Significant contributors of distortion
Faced with the problem of power addition

measurement distortions on normalization-type

units, and the need to compare each method

under its optimum operating conditions, | con-
ducted a number of experiments to determine
what were (and were not) significant contributors
to this effect. | found that one unused channel
by itself does not drastically affect the overall
peak-to-valley of the measurements.

The prominent distortion at Ch. 13'sfrequency
(Figures 1a and 1b) was not present at other loca-
tions during preliminary tests; therefore | can only
assume thisto be attributed toingress fromlocal
broadcast Ch. 13. Two or more unused, adjacent
channels will contribute significantly to the
measurement’s inaccuracy. This isillustrated in
both Figures 1a and 1b by the severe spike at
Chs. A-1 and A-2'sfrequencies. Carriersthat are
adjacent but separated by an unused channel
or bandwidth (i.e.,, FM carriers) will have a
cumulative effect on the measurement. Figure
1b illustrates this by the significant hump to the
left of the spike.

Based on this information | searched for a
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method that would saturate the bandwidth be-
tween 88 and 118 MHz with as many carriers as
possible, as this was the most noticeable area
of trouble in our application. We accomplished
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this by substituting the FM carriers with a sweep
transmitter programmed to sweep this band-
width inthe continuous sweep mode, simulating
channels at every location between these points.
The output level was set to match that of the
system audio carriers (Figure 2). | also chose to
add a CW carrierin Ch. 13’s slot to prevent any
ingress-related accumulations from popping up
unexpectedly.

Figures 3a, 3b and 3c detail responses taken
with each of the three units at our first amplifier.
The actual responses are taken from the ampli-
fier's output test point in all cases. All three units
compared favorably at this location with their
respective 1.42, 1.40 and 1.11 dB peak-to-valleys
and their nearly identical signatures. The max-
imum peak-to-valley deviation between the three
units was roughly 0.3 dB.

Figures 4a, 4b and 4c show three responses
taken at a location seven amplifiers deep in
cascade. The standing wave shown is caused
by a splitter inadvertently installed 40 feet past
the amplifier station. This location was included
tocompare the resolution of the units in the event
that an origination point for a standing wave
would need to be determined using the following
formula. This calculation requires the different fre-
quency between the wave(s) to be input as
variables.

L (in feet) = 492 x n x v/

where:

L = distance to fault

n = number of cycles between markers

v = velocity of propagation factor

f = marker frequency (MHz) or marker delta

The first two responses again are nearly iden-
tical. The normalization method's overall peak-

to-valley is very close to those of the first two,
although determining the standing wave fre-
quency proves rather difficult due to the incon-
sistency of the waves throughout the spectrum.
The maximum deviation between the three units
would be 0.87 dB for this location.

Figures 5a, 5b and 5c illustrate each of the
three sweep instruments after 14 amplifiers in
cascade. The three units compare at 2.71,2.20
and 3.18 dB, respectively, for amaximum devia-
tion of approximately 1 dB.

Figures 6a, 6b and 6¢c compare the three units
at our final location after 21 amplifiersin cascade.
The actual peak-to-valley readings are 8.14 (high
level), 109 (low level/band limiting), and 11.0 dB
(normalization). The photographs do not support
this because Figures 6b and 6¢ do not fit on-
screen in the 1 dB/div. setting. This setting was
necessary to detail each signature’s frequency
characteristics vs. another and to maintain
previous test location conditions. Maximum
deviation between the three units is 2.8 dB.

Picture interference

A brief word concerning picture interference:
Normalization technology is ideal because of its
lack of atransmitter (and therefore no interfering
sweep signal). No carrier exists to cause any level
of interference. High-level technologies produce
a small degree of interference, but our ex-
perience has shown only a very small number
of complaints related to this (excluding special
applications such as addressable scrambling,
etc.).

A word of caution concerning high-level
systems with variable sweep times: Slowing
down the sweep time (speed) will improve low
end resolution (perceived low frequency rolloffs
dueto scan loss) at the expense of picture inter-
ference. A setting of 2 ms provided the needed
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resolution (over the default 1) without sacrificing
picture quality. Sweeptime settings above 3 ms
produced negligible improvements in low end
response and made noticeable differences in
subscriber interference. The low-level sweep,
when set correctly, produces no perceivable
interference by selectively sweeping the spec-
trum adjacent to the carriers,

For those wishing to reconstruct our compari-
sons or create their own, the setup parameters
for each of the three units were kept as close to
the default values as possible. We set the Wavetek
transmitter's sweep time for 2 ms. All other values
are default, except for bandwidth that was set
at 54-300 MHz for all three units.

We programmed the Cal.antransmitter using
the STD scan function along with the manual en-
try of FM stereo channels. Guard bands were
setat2.2 MHzfor video and audio and 0.3 MHz
for FM carriers. Dwell times were set at values
per the Calan operating manual depending on
their type (i.e., video, video/scrambled,
audio/stereo, etc.).

The HP was set using the fast sweep selec-
tion with the number of sweeps set at 20. We set
the attenuation (during the initial reference setup
to bring the analyzer's noise floor above that of

the systemsto prevent the " power addition” dis-
tortions from occurring (per the manual). How-
ever, this seemed to have little effect.

In conclusion, all three technologies per-
formed admirably and with the resolution re-
quired for conducting measurements over a
wide range of conditions. Although subtle dif-
ferences occurred in each of the units' signatures
when compared to one another, their overall
responses were for the most part identical.
Special considerations, such as addressability
or local area network application, may neces-
sitate the use of one of the non-interfering tech-
nologies. With the exception of this, any of the
three technologies tested is a viable method for
maintaining CATV system performance.
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SIMULSAT

RECEIVES 35+ SATELLITES.
SIMULSAT antennas can view all
domestic satellites at once, with
uniform performance on each
satellite. SIMULSAT antennas can
see from Satcom IR (139° W) to
Spacenet |l (69° W)

THE ANTENNA FARM

Eliminates need for antenna farm.
Invest in one SIMULSAT rather than
several earth stations. That means
one foundation, one (smaller) site,
one installation, one planning com-
mission to deal with, and one
capital outlay.

Expanded 70° View Arc ¢ C-Band ¢ Ku-Band

\S

Antenna Technology Corporation

1140 East Greenway, Suite #2

Mesa, Arizona 85203

(602) 264-7275

Telex: 187217 - Intelex

FAX # (602) 898-7667 Reader Service Number 32.
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The mystery surrounding
converter preamplification

By Dan Moloney

Director of Product Management

Jerrold Subscriber Systems Division, General Instrument Corp.
Itis virtually impossible toread any recent in-

dustry publications without observing advertise-

ments promoting the advantages of preampli-

fied converters. One must ask why this subject

has become so popular during the past year.

Clearly, preamplifiers do not contain anything

newtotheindustry. Nor has the cost of thetech-
nology decreased significantly during the past
several years. So why is all this attention suddenly
being focused on the subject?

Two main factors have led to the recent push
to demand preamplification in baseband con-
verters: The quality of the subscriber’s signal has
improved as has the sub’s ability to discern pic-
ture quality.

Tap level (dBmV) +8
Drop loss 6
Splitting loss 0
Level at converter (dBmV) +2
Converter C/N

(noise figure = 12 dB) 49
Converter with preamp C/N

(noise figure = 8 dB) 53
System C/N
Net C/N—Converter 44.2

Converter with preamp 45.2

*43.2 dB if system C/N is 48 dB

Carrier-to-noise comparison at TV set

+15
6
4 8 0 4 8
-2 -6 +9 +5 +1
45 41 56 52 48
49 45 60 56 52
46 46
425 398 456 450 439
442 425° 458 456 450

‘“ The Cable Equipment
Repair People ”’

¢ Line Amplifiers and Headend
Equipment Repaired
All Makes And Models

¢ Signal Level Meters Repaired
and Calibrated

¢ Flat Rate Labor Plus Parts

For reliable, guaranteed repairs, please

send your cable equipment to ACS.
ADVANCED CABLE SERVICES
Division of Aaron Communication Services Inc.

2045 S. Valentia St., Suite 4
Denver, CO 80231
FAX: (303) 337-3084

Call (303) 337-4811

We Market Used Equipment
Reader Service Number 40.

Cable operators no longer provide signalsin
the 37 to 40 dB signal-to-noise range. As the
quality of distribution equipmentimproves, and
especially as fiber-optic backbones are more
widely implemented, typical subscribers receive
carrier-to-noise (C/N) levels in the mid-40s. At this
level, the noise figure of the converter becomes
quite critical to picture quality.

In addition to the improved performance of dis-
tribution systems, subs also are exposed to other
high quality video and audio systems. Super-
VHS, digital audio and other new technologies
have made the average sub more discriminating.

In general, the typical sub can differentiate pic-
ture quality up to 43 or 44 dB. Therefore, when
you add a converter with a 13 dB noise figure
to a system with a signal in the 44+ dB range,
you degrade picture quality to a point where the
average sub notices, regardless of theinput level.

When to use preamplification

Despite the advantages of converter preampli-
fication, there will be situationsin a typical cable
plant where it does not provide a noticeable
benefit. As a general rule, the advantage will be
seen at points in the system where theincoming
CIN is high but the drop level is low.

Figure 1: combined C/Nsystemand converter (at +10dBmVin)
53
51 - 7 dB noise figurefauto gain control
13 dB noise figure
10 dB noise figure
49 -
47
£
(6]
3 454
5
(= —
2 43+
g
8 41 4
39 -
37 4
+—T—7TT T T T T T T T T T T T T T T T T 71
8 65 8 8 » @ & ¢ ¢ % 8 &
System C/N
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"The quality of the . _ _
SUDSCrI‘ber’S signal has Flgure 2: combined C/N systems and converter (at 0 dBmv in)
improved as has the
sub’s ability to discern 53 -

piCture qualitV.” ——— 7 dB noise figure/auto gain control

51 ———— 13 dB noise figure
10 dB noise figure

The accompanying table compares two drop
levels, each with three different combinations of 49 -+
splitters (zero, two-way or four-way). It compares
two converters in both scenarios. One is a stan-
dard baseband converter (12 dB noise figure)
and the other is preamplified (8 dB noise figure).
In all cases, we assume C/N at the drop to be
46 dB, a reasonably good quality system.

As the table confirms, the advantage of pre-
amplification will be noticeable to a sub where
the tap level is lower and at least one splitter is
present. The higher tap level minimizes the ad-
vantages of preamplification, even with a four-
way split in the drop.

Throughthis analysis we've assumed a system 39 4
with a 46 dB C/N as constant. If we deviate from
this fixed level and assume amore realistic situa-

47 4

45 -

43 -

Converter output C/N

41 S

tion where the C/N level decreases when moving 37 4

further from the headend, the application for

converter preamplification becomes evident. 35

Figures 1, 2 and 3 plot the output C/N of a con- @ o oo e e e T T I LR
T} wn T} Te} "¢} < < < < < (2] "\)

verter for various system C/Ns assuming three
converter noise figures (7, 10 and 13 dB). System C/N

As Figure 1 clearly demonstrates, witha +10
dBmV input level at the converter there will not
be a visibly noticeable differencein picture qual-
ity among the three converters. With the input
levelreduced to 0 dBmV (Figure 2), there will be A ) | X
avisible difference in picture quality between the Flgure 3: CombinedC/N SVStemS and converter(at -5 dBmvin)
three converters in favor of that with preamplifica-
tion. This, of course, assumes the system C/N
is in the 43-46 dB range. For system C/N in the

50 dB range, while the difference between the 60

three converters is more pronounced, the aver-

age sub will not see any visiblesprovement in 57 - ————— 7 dB noise figure/auto gain control
picture quality. Figure 3 shows this phenomenon - ———— 13 dB noise figure

even more pronounced with a —5 dBmV input. \ 10 dB noise figure

Regardless of the converter noisefigure, though, 54

if the system provides only a poor signal (C/N
below 40 dB), the picture will still be poor.

There are several means for improving picture 51 4
quality in a cable system. Depending upon
whether a systemis upgrading the existing plant
without respacing the ampilifiers or rebuilding the
system with state-of-the-art distribution equip-
ment will play a key role in determiningthe need
for converter preamplification.

With FM (frequency modaulation) over fiber
gaining popularity in supertrunking applications
and AM (amplitude modulation) over fiber oe-
ing pushed out further inthe system, theimport- 39
ance of low noise figure converters becomes
critical. The economics of this depend upon
homes per mile and level of penetration, since 36
the distribution system cost must be spread over W
allhomes passed, whereas the cost of preampli-

48

45 -

Converter output C/N

42 -

fication will be borne only by subs who need it. 33 rrr1rrTr T T T T T T T TrTT Tl
Inthose situations where converter preampli- Iy 0 0 0 0 < < < < < ™

ﬁcat.ion QOes make sense, a high qualitx autq- System C/N
matic gain controlled low-noise preampilifier will
make a visible difference.
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Table 1 Table 2

Item Low estimate  High estimate Item Low estimate  High estimate
Headend facilities $ 3,000 $ 7,000 Headend facilities $ 3,000 $ 7,000
4 off-air signals 2,400 3,200 5 off-air signals 3,000 4,000
1 satellite dish 2,000 3,000 2 satellite dishes 4,000 6,000
8 satellite signals 10,900 13,300 13 satellite signals 17,450 21,350
Cable plant (2 miles) 7,000 11,000 Cable plant (6 miles) 24,000 39,000
Service drops (50) 1,500 2,000 Service drops (120) 3,600 4,800
Subscriber terminals (50) 1,000 1,800 Subscriber terminals (120) 2,400 4,320
Other costs (estimate) 10,000 10,000 Other costs (estimate) 10,000 10,000
Total $37,800 $51,300 Total $67,450 $96,470

Small systems—
The last frontier

This is the eighth in a series of articles designed
to help the small system operator or entrepreneur
avoid some basic (and perhaps fatal) mistakes.
This installment begins a discussion of eco-
nomics. Editor's note: Any opinions expressed
are those of the authors, based on their experi-
ences in building small systems.

By Bill Grant
President, GWG Associates

And Lee Haefele
President, Haelele TV

If we apply our calculations from previous sec-
tions to a number of different situations we should
get a good handle on small system operations.
We'll calculate costs based on both the lowest
and highest estimates we developed in the last
section and, for comparison purposes, develop
two basic approaches to the headend and
system channel carriage. You may legitimately
take exception to any of our figures but perhaps
we can establish a sound methodology for
evaluation,

Headend: First we will assume 18 channels
of service using two satellite dishes are required,;
we will arbitrarily establish that five off-air chan-
nels are available. We musttake into account the
costs of the headend facilities themselves. This
includes a structure for off-air antennas, a build-
ing and the basic air-conditioning and electrical
equipment.

Low cost High cost
Item range range
Headend facilities $ 3,000 $ 7,000
5 off-air signals 3,000 4,000
2 satellite dishes 4,000 6,000
13 satellite signals 17,450 21,350
(11 descramblers) R .
Total $27,450 $38,350

Now we will assume 12 channels of service
using one satellite dish are required. We will ar-
bitrarily establish that four off-air channels are
available.

Low cost High cost
Item range range
Headend facilites  $ 3,000 $ 7,000
4 off-air signals 2,400 3,200
1 satellite dish 2,000 3,000
8 satellite signals 10,900 13,300
(7 descramblers) S
Total $18,300 $26,500

Subscriber drops: We can simply use our in-
dividual low and high cost estimates for service
drops (given in last month's installment) and
multiply this figure by the number of paying sub-
scribers we project. Our estimates were $30 low
range and $40 high; these include materials and
installation labor.

Subscriber terminals: Just as for drops, wecan
simply use our earlier individual low and high
cost estimates for terminal equipment and muilti-
ply thisfigure by the number of subs we project.
Our estimates were $20 low range and $36 high.

Feeder plant: We will not estimate the costs of
the plant on a 20- or 35-channel basis but will
use 300 MHz as the highest frequency for all
cases. We will use low and high estimates for both
self-support and conventional stranded con-
struction. Our previously developed plant costs
were as follows:

Low cost  High cost
estimate estimate
New strand
plant $4,000/mile  $6,500/mile
Self-support
plant $3,500/mile  $5,500/mile

Other costs

With some obvious limitations we have devel-
oped basic costs in increments that should
permit evaluation of different size operations. But
there are other costs that must be taken into
account. Consider the costs of a service vehicle,
test equipment and tools, spare parts, fittings,
etc. Also, somebody will have to handle sub-
scriber billing and other bookkeeping functions

onaregular basis. There will be telephone, power
and pole rental costs as well. And do not forget
legal fees associated with franchising or incorpo-
ration, etc.

For our purposes we will simply include one
basic figure as the start-up cost of going into busi-
ness and operating for one year; we will use
$10,000 and apply this figure to all analysis
examples. You can adjust thisin any way to your
personal experience. We do not propose this
figure as a precise estimate; we simply include
it to show that some such allowance must be
considered.

Last, but certainly not least, somebody might
need to be paid a salary to maintain the system
and runthe business, even if that person is a part-
time employee. However, in our examples we will
not include any such amount on the basis that
the system owner/operator will do this work on
a part-time unpaid basis. If this is not the case,
then some allowance for salary must be added
to each of our developments (such an addition
is simple). Note also that our figure for *‘other
costs’ only covers the first year of operations.

Given this input of cost data we can develop
the capital requirements for different scale appli-
cations. We will not try to cover all the possibilities
because our objective is to develop a method
rather than try to analyze specific systems.

Example 1: We will assume a 12-channel
operation requiring two miles of self-support
(messengered) cable plantto serve 50 subs (see
Table 1). If you examine this table, you will see
just how easy it is to alter any of the input data
or any individual cost and still be able to quickly
come up with a total capital required estimate.
For example, suppose we wanted to do the same
development but utilize stranded cable construc-
tion instead. The item identified as *‘cable plant
(2 miles)" would change from $7,000 and $11,000
to $8,000 and $13,000.

Suppose we wanted to examine the cost for
40 subs instead of 50?7 The item for “service
drops’ would change from $1,500 and $2,000
to $1,200 and $1,600. *‘Subscriber terminals"
would change from $1,000 and $1,800 to $800
and $1,440. (If you decide that any individual
figure used in our analysesis not correct for your
application, it is a simple matter to make an ad-

(Continued on page 59)
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“I'm from the FCC _
and this is an inspection”

By Clark E. Poole
EMU Engineer, Field Operations Bureau
Federal Communications Commission

“That's fine, what would you like to check
first?" is the response you should beable to give
with ease asthe Federal Communications Com-
mission inspector displays his identification in
your front office. If you are prepared and know
what to expect, an FCC inspection at worst
should be an infrequent inconvenience.

Reasons for inspection

Many cable TV systems are scheduled for
inspection because of cable interference com-
plaints received by the commission’s field offices.
If there's ingress allowing citizens band or other
interfering signals into your system, there’s prob-
ably egress too. Minimize your chances of in-
spection by promptly correcting leakage-related
complaints. Every leak your subscribers point out
to you through aninterference complaintis one
less the FCC might find later.

In addition to investigating complaints filed by
the commission, some inspections are scheduled
to gather statistical information. The inspection
program islikely tointensify when the new cumu-
lative leakage index ruies take effect. Don't get
excited if we show up at your door; there may
not be any complaints on your system.

What do we check? The major emphasisis on
leakage, leakage records, and frequency notifi-
cation. For the details onthese and other topics,
read Part 76 of the commission’s rules, which you
are required to have. Not all the rules will apply
toyour system. Read them carefully to determine
rule exceptions due to market size, grandfather
clauses, number of subscribers or other con-
siderations. Subscribe to trade magazines to
keep abreast of changes but remember that the
authority for cable operation isthe commission's
rules.

Usually engineers from the nearest commis-
sion field office will inspect. Less frequently the
regional electronics measurement unit (EMU)
engineer conducts the inspection. EMU engi-
neers generally conduct special projects but
sometimes make cable inspections when they
are in the area.

The inspecting engineer will look for leakage
in the system and check your records. You will
be advised of record-keeping discrepancies and
system leak locations before the inspector leaves.
Make sure that you understand any violations
cited and what action is necessary to satisfy the
commission. Don'’t be upset if afew minor leaks
are found. It's unusual to find a totally leak-free
cable system.

After the inspection, you will receive a formal
discrepancy letter indicating what problems were
found and which rules were violated. If no viola-
tions are found, nothing will come in the mail;
i.e., “‘no news is good news.’ You have 10 days
to respond and describe what was doneto cor-
rect the leakage or other discrepancies. That
should be plenty of time to repair leaks or
organize your files. You may request additional

COMMUNICATIONS TECHNOLOGY NOVEMBER 1989

time for good reasons but don't fail to respond
within the allotted 10 days.

What about fines?

The commission’s word for afine is *“forfeiture.”
It'simpossible to name every situation that could
result in forfeitures or the respective amounts
since each case has different circumstances. A
few situations that may result in forfeitures
include:

1) ignoring the inspection discrepancy letter,

2) having cable leakage and no leakage moni-
toring program and

3) operating on aeronautical frequencies with-
out prior commission notification.

If you are found liable for a forfeiture you will
be sent a Notice of Apparent Liability (NAL). This
states which rules were violated and the pro-
posed forfeiture amount. (A typical forfeiture is
$1,000.) You have 30 days to respond and give
reasons why the forfeiture should be reduced

"The inspection
program is likely

to intensify when
the new cumulative
leakage index rules
take effect.”

LA . ; ~

FCC EMU engineers like Clark Poole often
make inspections of cable systems whenin
the area.

or cancelled. Word your response carefully but
don’'t be creative. If the commission still decides
to impose the forfeiture after considering your
response to the NAL, you will receive a Notice
of Forfeiture. The finalamount may be the same
or reduced, depending on your response to the
original NAL. You have 30 days to pay.

The commission doesn't have enough staff to
conduct routine inspections of all cable systems.
However, should you get inspected, if you
promptly take care of all leakage-related com-
plaints, maintain a well-documented leakage
repair program and have FCC Form 325 handy
to show that the commission has been notified
of all aeronautical band operation, you probably
don't have to worry.

Small systems

(Continued from page 46)

justment.) Let's try another example.

Example 2: We will assume an 18-channel
operation requiring six miles of stranded cable
plant to serve 120 subs (Table 2). Just asin the
first example, any figure of either unit cost or
quantity estimate can be changed easily andthe
total capital requirement quickly determined. We
could even extend the system by some amount
of cable plant (or add some additional sub-
scribers) and establish the impact of such
changes on capital requirements. We also could
use two different cost figures for subscriber ter-
minals if wished, perhaps to look at theimpact of
used or new converters. Adding a figure for salary
would be a simple processin any development.

Before we attack the question of service levels
and charges, it would be useful to determine just
how much revenue the system must produce
each month. This revenue must cover all oper-
ating costs, recover the invested capital in a
reasonable period of time and hopefully produce
an attractive return.

We must establish a time frame for recovering
all invested capital; perhaps a five-year period
is reasonable. The next step would be to deter-
mine what return on the capital investment is
desired. We suggest 15 percent but this is purely
arbitrary.

If we know the investment capital required, the

period across which it must be recovered and
the return oninvestment, thenitis a fairly simple
accounting procedure to develop revenue re-
quirements for each year and each month of
system operations. Why is this figure necessary
or important?

We need some idea for what we must target
as annual revenue before going further. Given
a reasonable estimate of annual revenue re-
quired we can address the questions of what
services to offer and what service ratesto charge.
We can do this with some confidence that the
rates developed actually will produce sufficient
revenue to cover all costs, recover all capital and
produce a profit. If we attempt to establish service
charges without some reference to revenue re-
quirements, we may find that actual operations
fall short of providing the required amount.

Since we have no particular accounting exper-
tise to offer and are not generating an account-
ing handbook or procedure, we will not pursue
this further. Whatever method you use to arrive
at the figures, what we need to have available
is an annual and monthly revenue requirement.

Do not forget that operating costs need to be
developed and applied for each year after the
first year of operations. We covered the start-up
first year with the item we called *‘other costs”
butthatincluded franchising, legal fees, etc., that
may not directly apply to subsequent years of
operation. We would expect the costs to be
somewhat lower after the first year.
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Twenty questions: CLI quiz

This is the second of two parts. Test your knowledge by filling in the blanks.
Answers are provided on page 80.

By Mark Harrigan
Bay Area District Engineer, United Cable

1) Cumulative leakage index is a
problem, and people and equipment must be provided if it is to be dealt
with successfully.

2) If you fail a flyover CLI, do you need to repeat it if your system fails?

3) Flyover testing makes sense when
isimportant, percent of asystem isinaccessible (backyards),
the are right (system size) and if you are
relatively sure thatyouwill |

4) The Federal Communications Commission regulation that covers

. flyover testing is Section

5) Isitimportant to have a system specific defineable leakage detec-
tionsignal?

6) Other things that must be considered before picking a leakage detec-
tionfrequency are: nota or spurious output
of a local transmitter, preferably in the aeronautical portion of the

band and one that's ___ __ from

FAA frequencies.
7) How much plant must be "'substantially’* driven out on a quarterly
basis for monitoring and repair of leakage?

their
11) The portion of a cable system most likely to create the highest level
of leakage is with

and leading

the list.

12) Which willmost likely result in leakage—an open unterminated tap
portoratap port withacheap andforlooseterminator?

13) The most successful leakage programs have sufficient
monitoring leakage on a regular basis and a
specific grid of system areas to be monitored on a *'by this date’* regular
basis.

14) If an MDU that you serveinjectsits own frequency and it leaks, who
is responsible?

15) Whatmustyounotdo whenlookingforaleak?
against the strand or pole, as this may temporarily eliminate the leak.

16) Fix the and
complaints first.

17) Describe side benefits to a good leakage program.

18) How often should leakage detection equipment be calibrated?
There should be a calibrated leak set up in

an area that trucks pass by

19) To calculate CLI using the lsgeo method you first calculate the
of your system.
From that point as a reference you need to calculate the distance from
there to your leaks. The next step is to convert this distance in miles to
Example: 1 mile = 5,280 feet + 3.28 feet/

8) Isleakage animportant factor attheheadend? ____
9) Does the FCC consider equipping all vehicles with leakage detec-
tion equipment sufficient for quarterly monitoring?

meter = 1,610 meters. The formulafrom that pointis
for all leaks. these together, multiply by
(plant mileage/plant driven) gives your answer.

10) A report of all signals carried in the FAA bands must be filed
This mustinclude |
and

In this case the number must be less than a
20) Are leaks likely to be of varying intensity due to frequency?

PERFORMANCE TESTING
OF SMALL EARTH STATIONS

The spec sheets tell you what should have
happened. But Biro Engineers can show you
what really did. In case those satellite
pictures exhibit sparklies or excessive
random noise, don’t except excuses.

YOUR PAY TV SUBSCRIBERS WON'T.

To avoid site selection or installation pitfalls
To make those satellite pictures crisp,

Contact:

BIRO ENGINEERING

PO.B. 2175
PRINCETON, NEW JERSEY 08540
PHONE: (609) 883-9866

FAX #: 609-883-2702

Reader Service Number 34,
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