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Multiple Strengths, Single System...LANguard,

monitoring transponders, chances are
we can incorporate what you already
own into one effective, comprehensive
system.

The Payback...LANguard's ampli-
fier, power supply and special end-of-
line monitors take critical signal mea-
surements of every important param-
eter throughout your system. Our
powerful software interprets and
displays this information in a clear,

Expanding Horizons... AM's
strength is our proven ability to respond
to CATV market needs with dependable
status monitoring systems. We can
tailor an efficient monitoring solution
regardless of your system's amplifiers,
power supplies or even its architecture.

Status Monitoring That

Works!...We have perfected the art
of gathering vital data for CATV systems
using virtually any brand of active easy-to-use form... presenting either a
equipment - even mixed systems... global view of your system, or just a

small portion of interest.
In doing so,LANguard can save you
money... with fewer outages, reduced
labor costs associated with service
~ calls, better subscriber retention,

- ﬁ lower maintenance costs, plus
.\‘\\' @ the all-important improved
= '\Q

customer perception and satisfac-
tion from enhanced service and a

running on COAX and FIBER. Plus, if

you have already invested in other

clear picture.

LANguard also makes compliance to
FCC regulations more manageable.
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Invest In Status Monitoring
That Won't Ever Become
Obsolete...with hundreds of
LANguard status monitoring systems
installed throughout the world, we
encourage you to ask our customers how
completely dependable our monitoring
solutions are, regardless of the situation
or system design.

For today's CATV systems, and for the
systems of tomorrow...the watchword is
LANguard. Call 1 (800) 248-9004 for
ultimate, single-system status monitoring.

AN
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We're Keeping Watch!

1900 AM Drive « P.O. Box 9004
Quakertown, PA 18951-9004

Tel: (215) 536-1354  Fax: (215) 536-1475
1 (800) 248-9004




MC?

FASTER DELIVERY. FANTASTIC SERVICE.

In addition to the many product
benefits you get with MC?, you also get the
plus of faster delivery andincredible ser-
vice. No costly waits. No bothersome
delays. You want MC?, you got it! Quick as
a wink!

And, of course, you get the special
advantages of MC2. Aiir-the perfectdielec-
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tric. MC? provides such important benefits
over foam as: unequalled 93% velocity of
propagation, superior attenuation,
hermetically-sealed inner structure,
stronger bonding, sheathed endurance,
better suck-out relief, and purity of signal.
Get to know, what makes MC? go!
PERFECTION IS IN THE AIR!

Trilogy
COMMUNICATIONS INC.

Call or write for your free sample and brochure: TRILOGY COMMUNICATIONS INC. 2910 Highway 80 East, Pearl, Mississippi 39208
800-874-5649 » 601-932-4461
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Quality Systems deserve Quality Markers

Not only to identify the drop, to identify service levels
and service histories. To signify audits. To control disconnects.
To alert others of your plant. To show who did what, and when.
For more information on tagging systems that insure

efficient field operation, call 800-548-7243.

W ICICLT@lLEci rivaiiis

Products creatively designed for the cable industry
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We thrive on
challenge.

LRC Eiectronics Inc., 631 Old Corning Road, Post Office Box 111, Horseheads, New York 14845
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THE BEAST"
STOPS THIEVES.

Stop The Thieves And You'll Stop
Signal Leakage In MDU's.

Theft means signal leaks. It's as sim-
ple as that. And wherever you've got
MDU's, you've got a high probability
of theft.

But if you install The Beast™ high
security apartment box with our
exclusive SuperLock, you turn thieves
and vandals into revenue generating
subscribers. You also cut down on
your CLI compliance problems. And
you save on future maintenance and
truck rolls.

No wonder
you'll find The
Beast working
for almost
every major
MSO and in
almost every
mMajor City.

To find out
how to put
The Beast to
work for your
system, call
Cable Security today. We're the indus-
try's number one source for high
security installations.
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800-288-1506
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EDITOR'S LET TERIHHHTTHTHII
Getting better but...

Here it is July already — a year
has passed since your first CLI and by
now you should've sent this year's
paperwork in. Hopefully you even
avoided the rush and finished well
before the deadline. So, how'd you do?

Well, if you're like most operators,
your CLI this time was lower than last
year's. Your quarterly monitoring pro-
gram is effective and leakage is for the
most part under control. You've
checked the headend and frequency
offsets are holding right where they're
supposed to. When you fire up a new
section of plant, you do a mini-CLI
before fully activating it. Heck, even
your service calls have dropped, and
your techs and installers are comment-
ing that picture quality has never been
better.

But | wonder if everything is really
as good as I've described. After all,
over the last several months systems
in at least four states have been
ordered by the FCC to turn off aero-
nautical channels because of severe
leakage. Yes, those systems’ channels
were turned back on, but only after the
leakage was cleared up.

Even in my continuing unofficial
checks of systems | visit when traveling
(I use a very sensitive amateur radio to
pick up signals in the 130 to 180 MHz
range), leakage appears to be getting
better. But | still find problems, espe-
cially in hotels with cable-compatible
TV sets.

But I've heard something that is a lit-
tle disturbing. And it comes from at
least two different sources, both of
whom are fairly well-known and
respected in the technical community.
Apparently there are some system
operators who are falsifying their CLI
reports to the FCC. | won’t say who
told me or even where those systems
might be.

But when management or the engi-
neering staff in those systems encour-
ages throwing out the high leakage
numbers, or just plain making up a
passing figure, | can only hope that the
next visit the FCC makes is to their
systems! This problem apparently is
not real widespread, but it is not neces-
sarily confined to small or independent

COMMUNICATIONS TECHNOLOGY

operators, either. Some larger MSOs
may be surprised to find that it's going
on right under their noses. It's this kind
of behavior that gives our industry a
black eye.

Ham radio invitation

So you've always had an interest in
amateur radio, but wanted nothing to
do with Morse code? Well, guess
what? The FCC earlier this year
changed the rules and eliminated
Morse code from requirements for the
Technician class of license. There are
five grades of license in ham radio:
Novice, Technician, General, Advanced
and Amateur Extra. The Novice class
historically has been the entry-level
license, requiring passing a 30-ques-
tion written exam and the ability to
copy Morse code at five words per
minute. Technician class also required
the code at five WPM, as well as a 25-
question exam. The other grades had
progressively harder exams and
tougher code requirements (13 WPM
for General and Advanced, and 20
WPM for Extra).

Now you can enjoy this hobby by
passing a 55-question written exam
{the Novice and Technician tests), but
no Morse! The “no-code” privileges
include everything above 30 MHz,
including the popular 2-meter amateur
band. Heck, even Dan Pike got his
license (now if only he'd spring for a
radio...), fulfilling a commitment he
made more than 15 years ago to ATC's
Steve Johnson. | understand it was
something to the effect: “If they ever
get rid of that darned code, I'll get a
license.” Well, they did, and Dan kept
his promise. Congratulations, Dan, and
welcome to the hobby.

If you're interested in becoming a
ham, contact the American Radio
Relay League, 225 Main St., Newing-
ton, Conn. 06111; (203) 666-1541.

Ronald J. Hranac
Senior Technical Editor



“There Are Two Sides To Every Powering Issue.
We Have Both.”

st for
your Non-Standby
Requirements

T LN

Curt Cope
CEO, Power Guard

Available in 3,6,9,12 or 15 amps in both standby

and non-standby modelis for all of your powering
requirements; conventional or fiber.

SSSE POWER CAST

_—
SMALL SIMPLE STANDBY

=“POWER GUARD

506 Walker Street, PO. Box 2796, Opelika, AL 36801
205 742-0055 = 800 288-1507
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At last

a full-function
hand-held
signal level meter.

This is the one you've been waiting
for. Only new WindowLite™ gives
vou full spectrum awareness.
advanced technology. ease of use
and reliabilitv... in an affordable
hand-held field diagnostic device.

Lite in weight. Heavy on
performance.

WindowLite lets vou examine your
system at any level of detail. Its high-
resolution LCD shows bar graphs of
amplitude and digital display of hum
and carrier-to-noise.

Because it's a full spectrum display.

vou can see all channels in the range
of 5 to 860 MHz at once without the
need for band selectors. Or use the
numeric keypad to directly access a
single channel. You can even preset
WindowLite to go right to favorite
channels upon power-up.
WindowLite is auto-scaling and
auto-ranging, eliminating the need
for user-selected attenuator pads.
And it includes an internal noise
source for precise calibration.
Another WindowLite exclusive.

Lite on your budget.

Best of all, WindowLite costs less
than larger, bulkier units that don't
offer nearly as much. It's ruggedly
constructed for use in the field. And
we back it with our two-year parts
and labor warranty.

“Window 15 a registered trademark and
Windowlite is a trademark of ComSonics, Inc

A whole new Lite.

Call. write or fax us today for more

information. It's time to see your

system in a whole new light.
WindowLite.

ComSonics, Inc.

An Employee Owned Corporation

1350 Port Republic Road
Harrisonburg, Virginia 22801
Telephone 800-336-9081
or 703-434-5965
Telefax 703-434-9847
In Canada contact
Incospec Inc.
3150. Delaunay
Laval, Quebec H7L 927
Telephone 514-686-0033
Telefax 514-688-7709

Contact ComSonics for information on
European and Middle Eastern distributors.
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Adding a channel? Upgrading
old receivers and modulators?
Maybe looking to add BTSC
stereo?

Plug into Standard.

Our Agile IRD Il Receiver/
Descrambler and TVM450 Mod-
ulator are perfectly matched to
give you outstanding perfor-
mance, utilizing a unique, precali-
brated RF and video/audio level
adjustment system. And all you
have to do is plug 'em in.

Big performance,

small package.

The Agile IRD Il is a commer-
cial C/Ku satellite TV receiver,
designed to accept a Video-
Cipher® descrambler module
—in a package only 1.75" tall.

As you’d expect from Stan-
dard, the Agile IRD Il gives you
solid 100 KHz PLL tuning, dual
down-conversion to 70 MHz, and
superb video specs. Intelligent
design features include a 70 MHz
IF loop-through for inserting Tl
filters, and an active 950-1450
MHz RF loop-through for expan-

S STANDARD  [REFEILS

STANDARD ||

sion without signal splitters. You
also get a familiar VideoCipher
panel layout as well as a visual
signal-strength alarm, and front-
panel access to alignment con-
trols, test points and the new VC
11 PLUS™ on-screen display.

Not just another modulator.
Need a modulator? Imagine a fre-
quency-agile CATV modulator
that rivals fixed-channel per-
formance — and that’s just for
starters.

The TVMA450’s High Level
Mixing method, among other
engineering advances, all but
eliminates out-of-band noise
and spurious signals, so you can
meet NCT-7 specs for the entire
450 MHz spectrum — without
external bandpass filters. The
TVM450’s integrated CSG-60
BTSC generator puts stereo
where it belongs —in the modu-
lator. And whether you use
stereo or mono, the TVMA450's
front-panel controls are factory-
calibrated to radically simplify
installation and set up, and so

Plugin a new channel
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accurate you can even use a
TVM450 to calibrate your
receivers.

So advanced, they’re simple.
There's more — much more —
to the IRD Il and TVM450 than
we have room for here. We
say they're so advanced that all
you have to do to add a channel
is plug ’em in, set 'em—and for-
get 'em.

But you don’t have to take our
word for it. Call Standard at
800/745-2445.

And we’'ll prove it.

Raise your standards.

¢ Standard

» Communications

SATCOM Division

P.O. Box 92151

Los Angeles, CA 90009-2151

(213) 532-5300 * (800) 745-2445
FAX: (800) 722-2329 (USA)

FAX: (213) 532-0397(Int'l and CA)
Represented in Canada By:

DGH Communications Systems Ltd.
Scarborough, Ontario * (416) 499-4746
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TCI, UAE to merge

DENVER — Tele-Communications
Inc. and United Artists Entertain-
ment signed a merger agreement
under which UAE is to become a whol-
ly owned TCI subsidiary. The deal,
which should close later this year, was
approved by both companies’ boards
and now must be approved by UAE
and TCI stockholders and earn regula-
tory approvals.

150-channel system

announces suppliers

STAMFORD, Conn. — Time Warner
announced the companies that will
develop and manufacture the essential
components for its 1 GHz Queens,
N.Y,, interactive cable system. Nexus
will produce the headend modulators,
Pioneer will supply the set-top convert-
ers and Jerrold will provide laser
transmitters and optical receivers. C-
COR is to manufacture the amplifiers
and Augat will supply in-home distribu-
tion amplifiers for subscribers with mul-
tiple TV sets. Finally, Scientific-

Atlanta will provide the 1 GHz system
taps and Regal (a division of Antec)
will supply indoor splitters and cou-
plers.

< Magnavox donated a 550 MHz
cable TV system with an eight-amplifier
cascade, line extenders, taps and pas-
sives over 1.5 miles of coaxial cable for
use in CableLabs tests.

< Pioneer was selected as the
addressable converter supplier for the
42,000-sub Columbia Cable system in
Vancouver, Wash. The order exceeds
$1 million.

< Management/consulting firm Frank
D’Alesio & Associates will spearhead
Contec International’s domestic and
international sales/marketing efforts.

= Fifty Magnavox line monitoring sys-
tems were ordered by Simmons Com-
munications; the company has plans
to purchase more in the future.

« Cox Cable awarded S-A a $2 mil-
lion contract for AM fiber electronics to
upgrade the Oklahoma City system. In
other S-A news, sales for the quarter
ended March were $114.3 million,

which is off 29 percent from the same
quarter a year ago.

< Riser-Bond announced a new
sales/marketing strategy in which pro-
fessional sales reps will now handle its
products. All marketing through distrib-
utors will cease Sept. 1. Reps named
are: Communications Supply, Western
Systems and Service, Cable Technolo-
gy Associates, Cable Equipment Corp.,
John Weeks, Mega Hertz Sales,
Dacom, W. Whitaker & Associates, and
Glade Communication.

<« Fibre Optic Communications Spe-
cialists expansion of its cable assem-
bly production department by 9,000
square feet is now operational.

= The SCTE Rocky Mountain Chap-
ter now has its own hot line: (303) 721-
5762.

< Davis Antenna Wholesalers is cel-
ebrating 17 years in business with the
release of its 1991 spring/summer cat-
alog. Contact (301) 843-1166.

<« Flow Mole Corp., which produces
trenchless technology for installation of
underground plant, changed its name
to UTILX.

An Antenna For Every Day
Buf Not An Everyday Anienna

A 4

STI-12’ FEATURES:

M C/Ku Mesh , == = _—_@
» \ AUL-~TRONICSH, INC.

B Powder-Coat Finish N\ I-; GH PERFORMANCE

B Two Intermediate
Support Rings
W Pre-Assembled Heavy

ANTENNAS
Sectional Prime Focus Antennas
Mesh and Perforated

MOUNT CONFIGURATIONS
Polar, AZ-EL, Horizon to Horizon,
& Declining Orbit

2.4M - 3.0M - 3.6M - 5M

Offset Antennas
Solid and Perforated

AZ-EL & Horizon to Horizon Mounts

.6M - .9M - 1.2M - 1.8M

Duty Mount w/32" Ring
B All-Aluminum Reflector
M Prime Focus Quad
Feed Support
M Eight High Wind Support Trusses
M Optional Commercial AZ-EL Mount
designed for CATV Operation
M Eight Bolt-Together Sections For
Compact Shipping & Fast Assembly

5 YEAR LIMITED WARRANTY

STI-12

Twice The ANTENNA.
Half the Price?

Leading the industry in antenna design since 1979.

Kaul-Tronics, Inc., 1140 Sextonville Rd., Richland Center, WI 53581 Tel. 608-647-8902 Fax 608-647-7394
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New Horizons
In Video Performance

The DIR-647 Integrated Receiver/
Descrambler from DX. It represents
the latest in field-proven technology
delivering the clearest, sharpest
pictures possible.

At DX, quality and reliability are
always in sight. For over 30 years our
success in building high performance
products has put us at the forefront of

DX

ANTENNA

SATELLITE RECEIVER
mooer DIR-647

the satellite communications indus-
try. DX combines the finest research
and manufacturing with state-of-the-
art technology to meet the growing
demands of large CATV operators.
So for the highest level of video
performance, look no further than
DX. To arrange a free demonstration,
call or write DX Communications,

Inc. today.
«;&? . ow
DESCRAVAER TGO -
* ' s
& B E
T g

‘ £R SiGNAL STRENGTH
POW
* 7T DESCRAWBLER EQUIPPED
,'A“»J/‘jFF, (’J. CMERaAL
VIDEO Ui PHI
ANTENNA

DX COMMUNICATIONS, INC.
A subsidiary of C. Itoh & Co. (America) Inc.
10 Skyline Drive, Hawthorne, NY 10532+ (914) 347-4040
Manufactured by DX Antenna Co., Ltd,, Japan
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mance — were presented to Jennifer
Hays of Metrovision, Rikki Lee of CT
Publications, Rob Marshall of the Mid-
America Cable TV Association and
Mark Wilson of Air Capital Cablevision
in Wichita, Kan.

* The second inductee into the
SCTE Hall of Fame, Len Ecker, was
named. In 1988, SCTE created its Hall
of Fame and honored the late Cliff Paul
as its first inductee.

* CableLabs was the recipient of the
1990 President’'s Award in recognition
of its support of the Society through the
sponsoring of an SCTE technical train-

ing videotape (see related story) on
Category VIl of the Broadband Com-
munications Technician/Engineer
(BCT/E) Certification Program, “Engi-
neering Management and Profession-
alism,” as well as a variety of planned
cooperative efforts between the two
organizations.

* Steve Allen of Jones Intercable
was the 1991 recipient of the Society’s
Member of the Year Award in recogni-
tion of his service to the Society.
Included among his SCTE activities are
serving as co-chairman of the Expo '91
Program Committee and co-founding

O
*LOW PROFILE PEDESTAL

CATALOG

NUMBER

DEPTH

WIDTH |HEIGHT

*S2096-LP

6%"

6% 20"

$2096-0

6%

612" 23%"

$2097-0

8va"

gva" 25%"

$2098-0

10%"

10%" 44"

$2099-0

10%"

16" 46"

$2100-0

24"

stake & hdwre.

$2100-32

32"

stake & hdwre

$2101-0

42"

stake & hdwre.

« Fabricated from heavy gauge zinc coated

steel.

* Heavy guage steel padlock hasp and
knockout provision for keyed cylinder lock

provided in every box

(cyclinder lock can be factory installed if

specified on order)

« Now available with environmental green fin-
ish of thermoset polyester powder coating
which provides the most durable, noncor-
rosive finish available

» Most common sizes normally available stock.
For special requirements please contact your
distributor for special quotation and prompt
shipment from our factory.

(816) 483-5314
A Subsidiary of I} MILBANK P.O. Box 419028, K.C., MO 64141-0028
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and coordinating numerous events with
the Society’s Sierra Chapter.

CableLabs sponsors
society training video

Cable Television Laboratories will
underwrite the funding of the produc-
tion of an SCTE training videotape on
BCT/E Category VII, “Engineering
Management and Professionalism.”
The agreement between CableLabs
and SCTE on the training video marks
the biggest step to date in cooperative
efforts between the two cable industry
technological entities.

CableLabs President Dr. Richard
Green had suggested close working
relationships between CablelLabs,
SCTE and the NCTA Engineering
Committee in the keynote address he
gave at SCTE's Cable-Tec Expo '90
held in Nashville, Tenn. There have
been several meetings of representa-
tives of these groups since that confer-
ence.

“CablelLabs is committed to working
with SCTE to build a stronger and
more influential engineering community
to support the industry,” said Green.
“The cable industry has three valuable
organizations on which to rest the pro-
fessional growth, training and develop-
ment of new technology.” Green said
the training video effort is the first in
what will be a series of joint efforts with
SCTE to address engineering training.

“We are extremely pleased to
announce this first step in what we
hope will be a continuing cooperative
effort to provide technical training ser-
vices for the industry,” stated SCTE
Executive Vice President William Riker.
“The video will be of great assistance
to the 2,200 technicians and engineers
currently seeking full certification in the
Society’s BCT/E program.”

CableLabs is a research and devel-
opment consortium of cable TV system
operators representing more than 85
percent of the cable subscribers in the
United States and 20 percent of the
subscribers in Canada. CableLabs
plans and funds research and develop-
ment projects that will help cable com-
panies take advantage of future oppor-
tunities and meet future challenges in
the TV industry. It also transfers rele-
vant technologies to member compa-
nies and to the industry. In addition,
CableLabs acts as a clearinghouse to
provide information on current and
prospective technological develop-
ments that are of interest to the cable
industry.



« Shouldn’t the cable your business

- isriding on be just as strong?
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The cable you're installing now may
seem great today, but how’s it going
to hold up against tomorrow’s heat?
And the ever present gnawing by
nature’s pests? Install AT&T fiber
optic cable and you won't have to
worry.

That’s because all AT&T fiber optic
cable is designed to withstand harsh
temperatures, rodents, lightning, and

vy

a host of other environmental stresses.

Take a look at our LXE family of
lightguide cable. Available in multi-
ple sheath designs, each is made with
a high-density polyethylene jacket to
resist abrasions—making it easy to
pull and inexpensive to install, too.

The LXE also allows for easy end-

—~—a

prep and midsheath entry. Rip cords
lie beneath the jacket and armor, to
allow for entry without damaging the
fibers.

AT&T's fiber has the smallest mode
field diameter of any standard single
mode fiber available. Light stays
more tightly confined to the fiber
core, providing outstanding trans-
mission performance—at both 1310
and 1550 nm.

And our D-LUX™ 100 coating offers
excellent stripability, static fatigue
performance, and aging characteris-
tics, for superb splicing capabilities.

You'll find, too, that all our fiber
optic cable is backed by the design
expertise and technology of AT&T
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AT®T’s fiber optic cable offers the 4
ruggedness and reliability needed
for your aerial cable TV installations.

Bell Laboratories.

For more on cable that’s at its best
when the elements are at their worst,
call AT&T at1800 344-0223,
ext, 223.

© 1990 AT&T
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CLI: One if by land,
two if by air

By Bob Dickinson

President, Dovetail Systems Corp.

I know we are all tired of hearing
about cable signal leakage but the phe-
nomenon and its control is with us for
the foreseeable future. The Federal
Communications Commission requires
it and the cable operator has a strong
moral obligation to keep the ether clear
of leakage from the cable system.

Over the past several years leakage
control has become a tightly interwo-
ven part of the cable system operation
and maintenance. Supposedly, the first
year (ending July 1, 1990) was the
hardest and we all learned how to do it
before that historic date. Many have
got a good handle on leakage control
and have improved their system perfor-
mance and reduced their customer
complaints as a direct result.

Unfortunately, some are still either
oblivious to the issue or are purposely
whitewashing their problems for FCC
edification. We trust that these types
are few in number and we might wish
that they get caught and fined since
their poor performance hurts the whole
industry. But all of this is not the pur-
pose of this article. Leakage control is
still an ongoing problem and there
have been numerous developments
and refinements of techniques and
equipment to address both leakage
monitoring and annual qualification.

Techniques

I'm sure you remember how it works
under Part 76 of the FCC rules. Essen-
tially, the entire system must be moni-
tored quarterly with leaks located and
repaired, while an annual qualification
is required either with ground measure-
ments and computations or an aerial
survey. The desire of the FCC is that
monitoring will be an ongoing proce-
dure, but in order to put some definite
bounds on it the quarterly standard has
been established.

Many techniques have been devel-
oped for monitoring, reporting and
repairing leaks. The majority of them
require trained personnel, as well as
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some amount of equipment, plus a sys-
tem of reporting. Leaks may be moni-
tored by driving down the street noting
the response of a receiver tuned to the
test signal and recording the approxi-
mate location and possibly the ampli-
tude of the leak. Some have chosen to
make the reporting process one that is
done with a customer service rep tak-
ing information over the mobile radio
rather than keeping a written log in the
vehicle. We have heard of leakage
crews who even spray paint on the
road for ease of leak relocation for
repair. Perhaps the most onerous part
of the process is the necessity of as-
signing skilled people to carry out the
monitoring and the repair functions.
Some have envisioned automatic
equipment that could relegate the con-
tinual monitoring process to unskilled
workers who simply pilot the vehicles,
allowing technology to locate and
record the leakage. A tew manufactur-
ers have addressed this need and
come up with equipment designed to
do essentially this. One interesting unit
has been brought out by Calan, which
automatically detects and records the
leaks, including the side of the road
and the approximate offset. This data
is recorded against geographic infor-
mation generated by a vehicle naviga-
tion system that is part of the package.
The Calan Alan equipment is capable
of using several available navigation
systems, including augmented dead
reckoning, GPS and Loran C.

ETAK

The first Calan units in the field
employ a vehicle navigation system
called ETAK. This system includes digi-
tized maps of the area and assumes
that the vehicle is always on a map
segment (street). In this way small
errors in direction or distance traveled
are periodically and automatically cor-
rected to the street map. For instance,
every time a turn is made onto a cross
street the navigator realizes it is exactly
at the corner and corrects the indicated
location if necessary. On a straight
road the course may drift to the right or
left but the system corrects the track
back to the map automatically.

COMMUNICATIONS TECHNOLOGY

Not only do these maps reference
the streets but in most cases they pro-
vide house numbers for ends of each
block. In this way the equipment can
report a leak and interpolate its
address from the end of block numbers
and provide information to issue a work
order referencing the street address.
Presently, maps to operate the ETAK
navigator are supplied on data tapes
but in the very near future laser discs
with extraordinary capacity will be
employed.

GPS

The use of the global positioning
satellite (GPS) navigation system is an
alternate means of navigation for
Calan’s Alan. The GPS system
involves a constellation of ultimately 24
satellites and a very sophisticated
method of timing and ranging. It is
operated in a receive-only user mode.
By receiving signals from three satel-
lites simultaneously a two-dimensional
fix (latitude and longitude) may be
obtained; with four satellites, altitude
above sea level also can be deter-
mined. There are many times when
more than four satellites are in view,
which tends to increase the precision
of the computed geographic fix.

GPS in its normal mode is capable
of better than 100-meter accuracy
more than 95 percent of the time. Real
life measurements prove that this is a
conservative number and can be
expected almost universally with rea-
sonable satellite angles, etc. In some
locations GPS service is not available
for a full 24 hours a day, but as more
satellites are put in orbit this limitation
will disappear. In many cases the accu-
racy of GPS is in the vicinity of +10
meters, but be cautioned that this is not
a figure that can be expected in all situ-
ations. GPS also may not work well
where there are any tall buildings or
hills, excessive tree cover, etc.

As others have demonstrated, maps
can actually be drawn from the GPS
fixes as the vehicle moves. However, if
GPS was the only navigator employed
in the Alan, several features of the
ETAK system would be lost including
the initial presence of the map that
forms the basis for navigation and
includes all streets whether or not they
are cabled.

ETAK, on the other hand, can
become confused. On long stretches of
road where no turns are made it is pos-

(Continued on page 34)



CT’s Bookshop

Past issues of Communicatlons Technology and Installer/Technican are in such high demand that we have
created a series of technical reference manuals containing past articles that are relevant to each volume's topic.
Start your own personal or technical department reference shelf today!

Volume | - Coaxial Construction of Trunk and Feeder Systems
Detailed technical articles on all facets of construction of trunk and feeder systems using coaxial cable have
been compiled and categorized into three sections by degree of technical information from basic to advanced.

Volume Il - Fiber-Optic Use in Cable TV
The largest and best assortment of technical articles about fiber available in one source. Aricles have been
divided into sections covering fiber basics, theory, design, construction, maintenance, applications and more.

Each manual Is an 8-1/2” x 11” book printed In large easy-to-read type and puts thousands of facts at
one’s fingertips. Please use the order form below and mail or FAX it to:

Transmedia Partners
50 S. Steele, Suite 500, Denver, CO 80209
Phone: (303) 355-2101 - FAX:(303) 355-2144

Name

Company

Address

City

Phone FAX

Cost per book: $19.95 each (non-SCTE member) Plus Shipping & Handling:
$14.95 each (10 or more copies) Per book: U.S. $3.50, Canada $8.50,
$ 9.95 (SCTE member*) Overseas $12.00
*Membership # (For orders of 3 or more, call for quote)

Description Cost Per Book Total Cost
Volume | — Coaxial Construction

Volume 2 - Fiber-Optics

SUB-TOTAL

Plus Shipping & Handiing

TOTAL ENCLOSED

(All orders must be prepaid prior to shipment.)
0 Check enclosed [ VISA 0 Mastercard 0O American Express

Account#

Signature

Future Volumes:
Headend Systems - Distribution Systems « Drop Construction and Installation - Addressabiiity
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A review on leakage
detection and measurement
using Wavetek gear — Part 1

By Steve Windle
Product Marketing Engineer

And John Vendely
Senior Design Engineer
Wavetek Corp.

The Federal Communications
Commission stimulated a heightened
awareness of system leakage perfor-
mance with new requirements related
to the cumulative leakage index (CLI).
Now that some time has passed since
these requirements have been in

Figure 1: Rubber duck
antenna pattern
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effect, it may be helpful to review some
of the practical aspects of a conscien-
tious leakage program. Part 76 of the
Code of Federal Regulations (CFR)
describes a requirement for regular
monitoring of the cable plant for leak-
age (76.614), and a requirement for an
annual plant leakage test to ensure
that the system is operating within
specified criteria (76.611). Different
equipment and procedures may be
used to fulfill each of these require-
ments.

Regular monitoring

Part 76.614 states: “Cable TV oper-
ators transmitting carriers in the fre-
quency bands 108 MHz to 137 MHz
and 225 MHz to 400 MHz shall provide
for a program of regular monitoring for
signal leakage by substantially cover-
ing the plant every three months. The
incorporation of this monitoring pro-
gram into the daily activities of existing
service personnel in the discharge of
their normal duties will generally cover
all portions of the system and will
therefore meet this requirement. Moni-
toring equipment and procedures uti-
lized by a cable operator shall be ade-
quate to detect a leakage source that
produces a field strength in these
bands of 20 uV/m or greater at a dis-
tance of 3 meters. During regular moni-
toring, any leakage source that pro-
duces a field strength of 20 uv/m or
greater at a distance of 3 meters in the
aeronautical radio frequency bands
shall be noted and such leakage
sources shall be repaired within a rea-
sonable period of time. The operator
shall maintain a log showing the date
and location of each leakage source
identified, the date on which the leak-

COMMUNICATIONS TECHNOLOGY

A technician uses a dipole and
meter to make a 10-foot measure-
ment under overhead lines.

age was repaired, and the probable
cause of the leakage. The log shall be
kept on file for a period of two years
and shall be made available to autho-
rized representatives of the commis-
sion upon request.”

(Continued on page 38)
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BROADCAST PREMIER.

- AUTHORIZE

scrambler Equipped

Presenting the Drake ESR 1240
Integrated Receiver/Decoder.

Drake has been in business long enough
to know what you demand in an IRD.

The Drake ESR1240 IRD delivers high
performance in an affordable, compact unit that
combines a commercial grade satellite receiver
with an integrated VideoCipher® Il Commercial
Descrambler Module.

The ESR1240 IRD uses a new low noise
70 MHz IF with threshold extension to provide the
best possible picture and low data error rates
under weak signal conditions.

Convenient

front panel access.

The ESR1240 IRD’s front panel design allows
easy access to the descrambler module without
having to remove the unit from its rack mounted
position.

Two front panel LEDs show sync and author-
ization status of the descrambler module. A
two-digit LED display indicates C band channel
selection. Channels 1-24 can be tuned in by the
ESR1240 IRD’s front panel channel selection
switch and fine tuning control.

VideoCipher 13 a reg of General C

Ownership or possession of the ESR 1240 IRD with a VideoCipher* Il Commercial
Decoder does not entitle the owner of pOssessor 10 recerve descrambled signals without
authorization by the programmer

VideoCipher* Il Decoder Module warranteed separately by
General Instrument Corporation

Complete video and

audio reception control.

When a signal is received, video output is
automatically switched between descrambled
video and normal clamped video, providing crisp,
clear video from either scrambled or unscrambled
signals. Also, digital stereo audio is available with
a choice of balanced or unbalanced outputs for
left and right channels. The subcarrier audio
demodulator is tunable from the front panel.

Famous Drake quality.

Backed by a one-year limited warranty, the
Drake ESR1240 IRD complies with and exceeds
the latest industry standards. All in a highly reli-
able, efficient and affordable unit designed with
you, the cable operator, in mind.

Because Drake has made its business on
knowing your business.

Contact us for the name of your nearest
Drake distributor.

R. L. Orake Company

P.0. Box 112, Miamisburg, Ohio 45342 U.S.A
Sales: (513) 866-2421, Fax: (513) 866-0806
In Canada: (705) 742-3122

® Service and Parts: (513) 866-3211

Made in America by Drake . . .a world leader
in communication products since 1943.

Copyright 1990 The R. L. Drake Company
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Contest Rules: No purchase is necessary. Entries accepted from authorized representatives throughout the United States fax-
ing their names, title and phone number and the phrase “Please enter us in the Midwest CATV Breeder's Cup contest” on
his/her company letterhead to 1 303 643-4797. Contest entry is limited to cable television systems companies only. The prize
will be awarded in the company name. The winning company will determine the individual to be given the prize. Midwest CATV,
its suppliers, parent companies, subsidiaries and ad agency are not eligible. This contest is void where prohibited by law. Only
one entry per company is permitted. The odds of winning will be determined by the number of entries received. Contest en-
tries witl not be accepted If received by Midwest CATV after July 31, 1991, Total value of the prize is $2,158. Prize includes
airtare from anywhere in the Continental United States to Loulsville, Kentucky, hotel accommodations for two nights at the
Ramada Hotel and roundtrip transportation from and to the airport. Certain restrictions apply. No cash or prize substitutions.
For more information contact Midwest CATV at 1 800 MID-CATV or write: Midwest CATV Sweepstakes, Fairways | at Inverness,
94 Inverness Terrace East, Suite 310, Englewood, CO 80112. The winner's name may be obtained by writing Midwest CATV
after August 20, 1991,



Have Some Fun
Horsing Around courtesy of

Midwest CATV and Preformed.

This month’s Midwest CATV Customer Incentive
Contest is featuring a trip to the races! The winner gets
to try their luck at the Breeder’s Cup.

You can enter the contest two ways. First, place your
order for Preformed equipment during July, and write
the phrase “Please enter me in the Midwest CATV
Breeder’s Cup Contest” on the bottom of your purchase
order, and your company is entered. It’s that easy!

Preformed features quality products like the
Fiberlign™ MS-1008 Fusion Splicer and the Fiberlign ™
Splice Case. The fusion splicer is a patented design
which measures only 4" x 6" x 1.75" and weighs just two
pounds. It has a battery pack which allows up to 80
splices between charges. A 50X microscope gives clean
indication of the cleave quality, and it swivels to allow
close inspection and alignment of “V” grooves. The
Fiberlign™ Splice Case has easy-to-use lockbar
fastening, which reduces installation and reentry time
by 50%. It’s corrosion resistant and has an airtight and
watertight seal that’s both lab tested and field proven.

The second way to enter the contest is for you, the
company’s authorized representative, to send us on
company letterhead, via fax machine, your name, title,
telephone number, and the phrase “Please enter me in
the Midwest CATV Breeder’s Cup Contest,” and your
company is entered.

Only one prize will be awarded.  ums g
The prize includes roundtrip : '
airfare from anywhere in the
U.S., two nights lodging,
and roundtrip transfers
to and from the race.

The winning company ] i
will be selected by M
August 20, 1991. So —

hurry and enter!

I CATV

2 UNR Industries Company

I MIDWEST

1800 MID-CATV
Reader Service Number 16
Denver, CO * Clarksburg, WV ¢ Dallas, TX e Lafayette, IN
Ocala, FL » Phoenix, AZ ¢ Pottstown, PA




Testing for CLI with an SLM

By Harry Sadel

President, Sadelco Inc.

The following is a procedure for the measurement of
field strength in microvolts per meter (uV/m) using most
CATV-type signal level meters (SLM) for the purpose of
determining compliance with Federal Communications Com-
mission regulations of CATV cumulative leakage index (CLI).

Equipment required

1) A 75-ohm input signal level meter capable of measur-
ing down to -35 dBmV or lower.

2) A 75-ohm wideband, low-noise preamplifier with a gain
that is accurately known. It must be capable of extending the
SLM measurement level down to -55 dBmV or lower.

3) A half-wave dipole antenna tuned to the desired fre-
quency. A high gain antenna may be used instead of the
half-wave dipole, which has a gain only of 1.64. (This is the
dipole’s numerical gain; its gain in decibels is 2.14 dB above
an isotropic source.) However, the gain of the antenna used
over that of the half-wave dipole must be taken into account
when making leakage measurements.

For equipment setup, see the accompanying figure.

Procedure

The maximum allowed leakage is 20 uV/m at a distance
of 3 m. Since the electric field falls off inversely with dis-
tance, the maximum allowed leakage signal strength of fur-
ther distances may be found from the following:

V leakage = (60/D) uV/m

Where:
D is in meters

The maximum allowable SLM reading can be calculated
from the following:

SLM reading = 20 log,, [(60 x VG)/(D x 0.026893 x f)] - 60
dBmV

Where:

G is the numerical gain (not dB) of a resonant half-wave
dipole, over an isotropic antenna

D is in meters

fisin MHz

The maximum allowable SLM readings for four typical fre-
quencies that are often used when making leakage mea-
surements are calculated in the accompanying table.

Functional equipment diagram

Half-wave dipole antenna
~ cut to desired length

758 coaxial cable
Matching balun i

(may have built-in
amplifier)

Alternate [ 1
preamplifier

ST,

Mounting base if required

Signal level meter

Maximum allowable SLM readings

Field strength Frequency SLM reading

20 pV/im 108 MHz -41.09 dBmV

20 uV/m 137 MHz -43.16 dBmV

20 uV/m 225 MHz -47.47 dBmV

20 pV/m 400 MHz -52.46 dBmV
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“A high gain antenna may be
used instead of the half-wave
dipole ... however, the gain of the
antenna used over that of the
half-wave dipole must be taken
into account.”

Let's take an example calculation where G = 1.64, D = 3
m and f = 108 MHz. Therefore:

SLM reading = 20 log,, [(60 x V1.64)/(3 x 0.026893 x 108)] -
60 dBmV
= 20 log, , (8.8184) - 60
- 18.9078 - 60
= -41.09 dBmV

If an amplifier has been used between the antenna and
the SLM, the maximum allowable reading must be corrected
by the amount of the amplifier gain. For instance, if at 400
MHz the amplifier gain was 20 dB, the maximum allowable
SLM reading would be -52.34 + 20, or -32.34 dBmV.

It therefore becomes obvious from the previous informa-
tion that the indication in dBmV of a leakage level on the sig-
nal level meter is dependent on the following:

* The loss of test leads, bandpass filters and external attenu-
ators being used.

* The gain of the antenna being used.

* The distance of the antenna from the leakage source.

* The frequency at which the leakage is being measured.

* The sensitivity of the SLM including the gain of a preampli-
fier (if one is used).

With the information provided herein, it is possible to
make leakage measurements with readily available CATV
SLMs. Several manufacturers make special antennas for
leakage measurement purposes and preamplifiers for these
antennas are available.

Suitable low-noise preamplifiers whose gain at the fre-
quencies of measurement is known also are available from
many other sources. CT
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play-it-again
SAM W
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Meet new LINE SAM’
from Wavetek.

The first signal level meter
with “learn” and “repeat” I
modes for fully automated S
testing. :

On cue, LINE SAM auto-
matically runs a programmed
sequence of tests —again and
again. Saving you time—and
money. You can even program
for unattended, time-delayed
testing.

Without missing a beat,
the LINE SAM stores up to
80 sets of test point data for
100 channels. And downloads
to a PC or printer for spectrum
or tabular printout. Comparing
amplifier specifications
couldn’t be easier or more
accurate!

LINE SAM. Easy. Accurate.
Cost-efficient. For field or
headend testing, we're playing
your song.

Call Wavetek today at
1-800-622-5515—in Indiana,
317-788-5965 — and ask
for LINE SAM. This
could be the beginning of
a beautiful friendship.

v
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Reader Service Number 17

WAVETEK



The mathematics of field
strength measurements

By Ron Hranac
Senior Technical Editor

I've occasionally been asked where the “0.021" comes
from that's used when converting microvolts (uV) to micro-
volts per meter (uV/m). That number has been part of CATV
mathematics longer than I've been in cable. But recently, I've
seen some references use different numbers, and with the
emphasis being placed on signal leakage and accurate
cumulative leakage index (CLI) results, | thought it might be
interesting to see how field strength measurements actually
are derived.

When we measure signal leakage, we're in effect dealing
with a source of RF power (the leak), its propagation from

the source to a point of measurement, and determination of
the intensity of the RF energy at the point of measurement.
The receive antenna is normally a half-wave dipole that is
resonant at the frequency of interest. In fact, FCC rules
require that CATV leakage measurements be made with a
dipole, or at least correlated to a dipole measurement.

Most discussions on RF propagation and measurement
refer to an isotropic source or antenna. This is a theoretical
(and ideal) signal source that radiates equally in all direc-
tions and has unity gain. Even though an isotropic antenna
does not actually exist, it's useful as a reference to which
comparisons can be made.

Imagine an isotropic antenna in free space, radiating a

(Continued on page 46)

Improve your accuracy

While actual field strength mea-
surements can be a controversial
subject, here are a few things to be
aware of to at least make what you're
doing as accurate as possible:

* When using battery-operated
equipment, make sure the batteries
in your test equipment have a good
charge before you begin.

* Considering that the accuracy
specification of a good quality and
properly calibrated signal level
meter (SLM) seldom is much better
than about +1 dB (it's generally a lit-
tle worse than this over tempera-
ture), you should take extra efforts
to ensure that your SLM is well
cared for. Send it in annually for fac-
tory calibration. Check its calibration
in your system at least weekly. Keep
it clean and in good operating condi-
tion and protect it from abuse and
harsh environments.

* If you're using commercial leak-
age detectors rather than SLMs for
leakage measurements, be aware
that most of them use RMS detector
circuitry rather peak detector circuit-
ry. This isn't a problem when mea-
suring CW (unmodulated) carriers,
but a modulated video carrier will
result in a lower reading — by as
much as 4 or 5 dB — with an RMS
detector than the same amplitude
CW carrier. If you calibrate your leak

detector with a CW carrier, also
check its reading when modulation
is applied. It likely will be a few dB
lower! If you're measuring modulat-
ed video carriers for your CLI, re-
member to add that difference to
your modulated carrier reading. Oth-
erwise, your leakage may wind up
actually being 4 or 5 dB higher than
what you measure!

* Periodically create a “calibrated
leak” and check the operation and
accuracy of your vehicle-mounted
leak detectors. This will be a good
opportunity to also check the accura-
cy of other leakage detection equip-
ment that you use. (Be sure to turn
off the leak when you're finished!)

* When performing ground-based
leakage measurements in the field,
follow the method prescribed by the
FCC as closely as possible. But keep
in mind that a horizontal dipole may
not allow you to find the strongest
leak level, since the polarity of a leak
will more often than not be random in
nature. Also rotate your dipole about
a vertical axis (keep it away from
overhead conductors) to see if the
leak’s intensity increases.

* If you're using a preamplifier
with your equipment, make sure you
subtract its gain from your equip-
ment reading. And take into account
the loss of your test lead, bandpass

filter, etc., which you have to add to
your reading. Take the trouble to
actually measure these things; don't
guess or rely on a spec sheet.

* Try to avoid making measure-
ments immediately after windy
weather. The wind often will move
things around enough to work
through small layers of corrosion in
loose connections or cracks, provid-
ing a temporary improvement in
shielding. Of course, severe wind
may do enough damage to create
new leakage problems.

* CLI software will simplify your
calculations and reduce the likeli-
hood of errors. Also check to see
what version of software you are
using. It's my understanding that
early versions of CLIDE and also
WIZARD had glitches that gave
incorrect CLI results, although in the
“right” direction. That is, the soft-
ware would indicate that your CLI
was actually higher than it really
was.

* And finally, if your CLI figure
comes out to be anywhere close to
64, there's a real good chance that
it's actually worse than that. When
you take into account the calibration
of your test equipment, your mea-
surement techniques and other fac-
tors, | seriously doubt whether you
can claim even as good as 3 dB
accuracy (one very well-known engi-
neer once told me that we're lucky
to be accurate within 6 or 8 dB!) — RH
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Only The FS74A Allows You To See The Picture, Hear The Audio, Plus Measure
The Critical Levels, Ratios, Hum And Noise In Just Seconds . ..

How can you ensure your customers are receiving the absolute best signal?
Sencore recommends the following 1, 2, 3 Go-No-Go testing!

Sencore’s New FS74A With the FS74A. hum and S/N Use the F574A Channelizer Sr. to
Channelizer Sr. allows you to tests are simple and error free. actually view the video on the
measure signals all the way Simply tune to any RF channel. exclusive built-in monitor. The
trom the headend to the switch the function selector to F574A passes a full 4 MHz of
subscriber’s tap, automatically either HUM or S/N and read the video so you will see the beat,
and without any interpretations. Simply meter. There is no faster or more ingress, or ghosting problems on the
connect the signal and digitally tune accurate method. (patented) video monitor. You simply step through

through the channels in your system. your system while viewing the monitor.
You'll quickly read the video and audio

levels of each and every channel from 5 Reader Service Number 18

1o 890 MHz. Call 1-800-SSENCORE! (736-2673)

For FREE Information, A FREE Video Demonstration,
Or A FREE Technical Brochure!




customer service:
Back to the basics

By Gayla Kalp
President, Gayla Associates Inc.

CUstomer service in the cable

industry used to be either non-existent
or belonging in the Neanderthal Age.
As of three years ago, we have made
many attempts (through our national
and state cable associations, some
individual cable systems and a few
MSOs) to become more sophisticated
in the customer service area. However,
we “overshot the mark” by implement-
ing programs that were too difficult,
confusing and time-consuming to get
successful results. Therefore, very few
systems are even close to achieving
the National Cable Television Associa-
tion Customer Service Standards that
must be met by July. We need to throw
out all the sophisticated techniques
and get back to the basics.

Implement, reinforce and support
the following customer service basics
and the interpersonal portion of the
NCTA standards will be met easily —
and even exceeded. An added plus will
be a dramatic rise in subscriber reten-
tion, staff morale and a bigger “bottom
line."

Installer/technicians have a huge
responsibility (and customer service
potential) in that they are almost invari-
ably the only people customers come
in actual face-to-face contact with from
your system. If you are an instal-
ler/tech, apply the following 18 stan-
dards and if you're not, you might want
to pass these suggestions on to them:

First impressions count

1) As you drive up to the home to
park, make sure you don't park directly
in front of the house or block the drive-
way. You don't want to take up most of
the subscriber’s parking area.

2) Check your appearance. Take off
your sunglasses, comb your hair, tuck
in and button up your shirt, check your
zipper and spit out your gum (in a tis-
sue not on the porch). If you wear a
hat, put the bill in the front and straight
out. The cable version of “Vern” should
not be greeting the subscriber. If you
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are dirty because of the work you per-
formed on your last call, excuse your-
self and explain your dirty appearance
to the sub so he or she won't think that
filth is part of your “normal” look.

3) Use deodorant.

4) Knock on the door instead of ring-
ing the bell. A knock can be heard
much better. If there is a screen in front
of the door, keep your foot braced
unobtrusively at the bottom of the
screen and don't remove it until you
see the subscriber coming to the door
without Fido. Otherwise, Fido could
greet you first by coming through the
screen and mistake you for lunch.

5) As the door opens, step back and
smile! The act of stepping back shows
that you respect the person’s domain
and gives the sub space to “size you
up” before allowing you into the home.
The smile will set a friendly tone.

6) Greet and identify yourself prop-
erly. Don't yell, “Cable man!” or “ABC
Cable!” Look at the customer and say,
“Good morning (or afternoon). | am
(name), your service installer/techni-
cian from ABC Cable. (By using the
pronoun “your,” it makes it sound like
you are a special service person just
for them.) Are you Mr./Ms. (name)?
May | come in?”

This introduction sets the entire tone
of your visit and lets customers know
whether they can trust you in their
home. If you come off as an uncouth,
ill-mannered slob, the customer will
“bug” and follow you throughout your
entire visit.

7) Wipe your feet no matter how
clean you think they are.

Doing the work right

8) Verify the information on the work
order before servicing the home by
asking the customer questions about
the problem or request. Nothing makes
you and the system look more stupid
than an incorrect repair or install.

9) After figuring out the problem or
install, speak clearly and simply explain
what you are going to do in terms that
the customer will understand. Words
like “addressable,” “clean feed,” “AO”
and “hit the box” are very confusing.

10} If there are children or pets in
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the home, immediately tell the cus-
tomer that some of your tools are dan-
gerous and that you will not be able to
do your best job if you have to watch
that their child or pet doesn't get near
them. Then ask if they would keep the
child or pet in another area until you
are finished. Believe me, the customer
will appreciate your concern plus you
now can complete your call quickly and
without interruption.

11) If the TV set, VCR or stereo is
decent, compliment their choice of
equipment. They consider you the
entertainment expert, therefore a com-
pliment from you will make them feel
very good about you and the job you
are doing.

12) Carry a clean hand towel. Clean
the TV set with it and lay your tools on
it. This gesture will not only make the
picture look better, but show customers
that you are careful and respect their
furniture, rug, etc., plus save the sys-
tem from buying a new coffee table or
rug because the customer claimed that
you marred them with your tools.

Don’t go yet

13) After the service, let customers
work the equipment once before you
leave. Ask questions. Make sure they
understand the use of the equipment.
This will stop any unnecessary phone
or service call because the customer is
still confused.

14) Upgrade. The “entertainment
expert” is in their home! They will
respect your opinions and suggestions.
The upgrade does not take any addi-
tional time and is very successful. Just
look at what services they have and
briefly tell them about an additional pay
service, remote control or additional
outlet that would complement what
they have already.

15) As you enter and leave the
house, be sure the door is latched
behind you. Nothing is worse than Fido
or the child being on the “missing per-
sons list” because of your careless-
ness.

16) Don’t “beat up” your fellow
employees or system with insulting
remarks like: “Who installed this? What
a crummy job.” “Don’t try to call our
customer service line in the morning,
they will put you on hold forever.” “Spe-
cial offer? Oh, the system is always
running some special. We never know
what it is.” “The salesman told you
what? That figures!”

(Continued on page 80)
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Customer

service
on the
front line

By Pam Nobles
Senior Staff Engineer/Technical Training
Jones Intercable Inc.

Good news has materialized

regarding the cable customer’s percep-
tion of cable TV. Trade journals have
provided surveys that indicate cable is
no longer the “bad guys.” Customer
RSVP cards reveal a positive trend.
Although we are not yet where we want
to be, positive rewards have emerged
from our efforts.

Four years ago Jones Intercable
embarked on a program that within its
first two years was instrumental in
reducing companywide service calls by
24 percent. The Jones Qualified In-
staller Program targeted the front lines
of our customer service force — the
installers. In addition to concentrating
on one uniform drop practice for the
company, the program emphasizes the
importance of making that good first
impression.

Proof from the customers

The Jones system in Albuquerque,
N.M., keeps track of RSVP cards that
are left with customers at the time of
installation. Approximately 4 percent of
these cards are returned to the office.
All customer comments are followed up
on (positive and negative). Frank De
La Cruz, the telemarketing coordinator,
says the overall tendency of the
responses has been affirmative, citing
that customers are noticing positive
trends in the installer’s personality, pro-
fessional appearance and cooperation
with them. He attributed improvements
to the training done through the Quali-
fied Installer Program, since through
this program installers acquire an
increased awareness of the importance
of providing good customer service.
They also know they are subject to
inspections of their work — customer
service included.
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Quality Assurance Supervisor Joe
Roney also has noticed a positive
trend. Since he has been with the Albu-
querque system for 11 years, he can
see a difference in how the associates
are treated as a whole. He revealed
that there was a time when it was risky
to wear a company logo in public. Now
people see the logo and want to talk
about the company and service. He
also emphasized the importance of
customer service even off the job. For
example, customers may form opinions
about the company based upon your
employees’ lunch conversations. You
never know who may be listening.

More training

As mentioned previously, although
many improvements have been made,
we can be better. In addition to the
Qualified Installer Program, Jones has
(as part of its training library) interac-
tive videos that deal directly with cus-
tomer service issues, as well as sales,
safety and installer training.

The customer service section of the
Qualified Installer Program has been
reproduced here for your use. Please
remember that training and follow-up
by the facilitator are necessary to make
successful installers.

An introduction

The most essential person in cable
TV is the customer. Cable systems
serve customers by providing TV enter-
tainment and information through muilti-
ple channels, special programming,
movie channels, pay-per-view and
many other unique services.

Once a customer chooses to buy
cable TV services, the CATV signal
must be connected to the customer’s
residence from the existing tap on the
feeder cable via a drop cable. To con-
nect this drop cable, the cable compa-
ny sends a representative to the cus-
tomer’s residence to perform the instal-
lation.
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As the representative, you the
installer are the vital link between the
customer and the cable system. In fact,
to the new customer, you are the cable
company.

Installation is often the customer’s
first opportunity to deal “face-to-face”
with the cable company. That's why
your performance, your conversations,
your ability to improve the TV set pic-
ture, your care of their personal proper-
ty, your knowledge of programming
services, and your appearance are
what the customer will remember about
the cable company. As an installer, you
set the tone of the customer’s current
and future relationship with the cable
company. For this reason, installers
need both technical and customer ser-
vice skills. A positive attitude and
enthusiasm are the basic ingredients of
customer service. They help to create
the professional image your customers
will remember and appreciate.

Your appearance

You are allowed only one first
impression!

Making a positive first impression
means always presenting yourself in a
clean and neat manner. Make sure
your hair is trimmed, clean and
combed. Mustaches and beards should
be trimmed and neat in appearance.
Keep your face free from dirt or
smudges throughout the day, and keep
your uniform shirt tucked in your
trousers.

Hygiene and cleanliness are impor-
tant as well. Through proper hygiene,
installers can usually perform a normal
day’s work without developing problem
body odors. Carrying a second uniform
shirt for afternoon work is a good way
to be prepared for an especially busy
day. If bad breath is a problem, particu-
larly after a “heavy-on-the-onions”
lunch, make sure you have breath
mints handy.

You can check your appearance in
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the rearview or side mirror on your
vehicle before each installation so you
feel more confident.

Vehicle operation

Company vehicles are to be driven
and parked in a manner that will create
a favorable impression to the public,
with extra courtesy and consideration
for other drivers and pedestrians.

Most vehicle accidents occur when
backing up the vehicle after it has been
parked. Avoid parking on private prop-
erty such as driveways where you will
have to back up to leave. If you must
park on private property, the safest
approach is to initially back onto the
property, checking carefully for chil-
dren, toys, pets, etc. Place safety
cones immediately after parking. When
you're ready to leave, the vehicle will
be pointed so that direct entry into traf-
fic is possible. Check again for chil-
dren, toys, and pets before putting the
vehicle in gear.

Vehicles must be maintained in a
clean and orderly manner:

* Outside washed frequently

* Parts and equipment placed in inven-
tory bins

* All tools placed in proper bins

* All trash in proper trash container

Vehicle appearance also reflects on
the company image.

Meeting the customer

After you have parked your vehicle
properly, approach the front door of the
customer's residence and ring the
doorbell or knock on the door, then
stand slightly back from the door.

When the customer appears, greet
the customer by name (found on the
work order) and with a smile. Give the
customer your name, the name of the
company, and the purpose of your visit.
Provide company identification to the
customer. Then ask to enter the home
to survey the location of the TV set(s).

If no one answers the door, contact
the system office so the customer can
be telephoned in case he or she is
sleeping or is unable to hear the knock-
ing at the door. Then if no one
answers, follow the procedure for a
missed appointment (which is detailed
later).

Presence of an adult

If you are greeted at the door by a
person under the age of 18, ask to
speak to a parent or an adult over 18. If

no adult is present, do not proceed with
the installation. Company policy
requires that an adult over age 18 be
present throughout installation. Briefly
explain to the youngster that the instal-
lation will be rescheduled.

Rental units

The installer should follow system
policies in regard to permission on
doing installs within rentals and resi-
dences not owned by the customer.

Inconvenient situations

When you are greeted at the door,
determine if the situation is acceptable
for you to begin the installation. If there
is anyone who is partially dressed, too
sleepy or drunk to understand you, if a
party is going on, or there is loud angry
shouting, tell the customer that you
may have come at an inconvenient
time. Then ask if you can come back at
another time. Leave immediately,
excusing yourself again for the incon-
venience.

Beginning the installation

When you have determined that you
can proceed with the installation, enter
the house, making sure your shoes are
clean before entering. Let the customer
show you the location of the TV set. If
the set needs to be moved away from
the wall, ask the customer to remove
all items that may be on top of the
shelf. Then ask the customer to turn on
the set. If a problem with the set
already exists, this can prevent the
customer from accusing you of causing
the damage.

Explain that you are required to
check the picture quality of the TV set
before connecting any cable. If there
are any obvious problems, such as no
video or audio, call the problem to the
customer’s attention and note it on the
work order. Explain that the TV set will
need to be repaired before the cable is
connected and operational. Do not
attempt to repair the set yourself. The
installation may be completed at the
customer’s request using a test set if
the customer’s set is not working prop-
erly.

If there are no obvious problems
with the TV set, explain the installation
to the customer. Describe how it will
affect the house, how often you will
need to enter the house and how long
it will take.

New customers may not be
informed about the installation process
and may have unrealistic expectations.
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“The most essential
person in cable TV is
the customer.”

Taking the time to explain to the cus-
tomer what the installation process
involves makes your job easier.

If the customer has questions. listen
carefully and try to solve any problems
or answer questions quickly. Be patient
and courteous at all times to the cus-
tomer and acknowledge their concerns.
Never argue with the customer. If you
are unable to resolve a problem with
the customer, offer to call your supervi-
sor to arrive at a satisfactory solution.

Additional outlets

If any additional outlets are desired
but not originally requested on the work
order, make sure customers under-
stands the extra installation and month-
ly service fee for additional outlets and
note it on the work order.

Care of private property

Remember that you are a stranger
in the customer’s house. One of the
most important ways to set the cus-
tomer at ease and earn the customer’s
respect is to show extra care and cau-
tion with the customer’s property, both
inside and out. Take a little bit of extra
time to do the job right and avoid dam-
aging property.

Customers appreciate courtesy.

Do not smoke inside the customer’s
house. If you smoke outside, do not
leave cigarette butts lying on the
ground in the customer’s yard.

Always wipe your feet each time you
enter the customer’s house.

Do not use the customer's bath-
room.

Always clean up all debris you have
created, inside and out, and dispose of
it off the customer’s property. (Keeping
a small trash container in your vehicle
is a preferred disposal method.)

Do not sit on or brush against the
customer’s furniture. Dirty trousers may
leave smudges.

Use your vehicle radio rather than
the customer's telephone if you need to
contact the office (unless you do not
have a radio in the vehicle).

Do not put tools on customer’s furni-
ture or TV set because they may
scratch or dent the property.

(Continued on page 48)
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CLI by land and air

(Continued from page 16)

sible to miscalculate the location, and
when the next turn is made a wrong
cross street may be selected. If this
occurs, the operator has a small travel-
ing map displayed in front of him and
can switch back to the right street by
the push of a button. The optimum
Alan configuration uses GPS continual-
ly to correct the ETAK on the area map
and thereby includes the best features
of both systems. As well, the ETAK
system with its detailed map data base

can be readily applied to vehicle loca-
tion and fleet management.

Loran C

Other navigation systems such as
Loran C may be employed. Loran C,
however, has a number of limitations.
As of this date, coverage is not accept-
able throughout the whole United
States, although this should be
improved within the next few years. In
addition, Loran C has problems work-
ing in downtown areas with large build-
ings. The accuracy of Loran is inferior
to both ETAK and GPS and therefore

As an operator, you look for people who can
provide the best solutions to the challenges you

face.

At CCI, we combine the latest technology with
experience to meet those challenges. We've been
leading the industry since 1957 to give you superior
service on time and within budget.

Call us about your next project.

Mapping

- Fielding

- AutoCAD

- As-builts

- USGS Topo Dealer
GIS Mapping

Design

- Conventional

- Fiber

- Interdiction

- Fiber to the Feeder

CABLE CONSTRUCTORS, INGC.

COMPLETE TURNKEY CONSTRUCTION
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will probably not see extensive use in
this application. As other less expen-
sive or more accurate navigation sys-
tems are developed, they may be inte-
grated into the Alan system with com-
parative ease.

All in all CaLan’s approach provides
a virtually hands-off monitoring system
that delivers its output on a computer
disk. The disk is then read by a com-
puter workstation where the data is
reduced, house numbers are deter-
mined and work orders produced. The
workstation provides extensive visual
features, including a very complete
mapping and leak display facility. The
workstation also provides leakage logs
and CLI| data and computations.

So, these are some of the latest
developments in the continuing moni-
toring that must go on for signal leak-
age control. But, then there is the
annual qualification required by the
commission. This of course can be
done by one of the following three
methods: the CLI,, CLI,,,, or a fly-
over.

Ground-based
Let's first review the ground-based
techniques. In this regard a very impor-
tant point must be reiterated. In order
to comply with the FCC Rule
76.609(h), a ground-based qualification
must be performed in a specific way.
This way includes a distinct and formal
measurement of each leak of 50 uV/m
or greater at 3 meters. The procedure
is as follows:
1) Stop the vehicle.
2) Get out with a horizontal resonant
dipole and signal level meter.
3) Position the dipole in the prescribed
way relative to the cable.
4) Move the dipole up and down the
strand for maximum signal.
5) Rotate the dipole for the greatest
signal strength at that location.
6) Record the maximum leakage level.
This requirement obviously pre-
cludes driving down the street and
making measurements on the fly
whether the measurements be made
manually, automatically or whatever.
Moving measurements simply do not
pass muster regarding the FCC
requirements. These comments obvi-
ously apply to performance of CLl,,0r

Llso0-

Flyover
The other possibility for qualification

(Continued on page 36)
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CLI by land and air

(Continued from page 34)

is the use of a flyover, (the aerial mea-
surement of the overall signal leakage
integrity of the cable system). There
are several specific rules governing the
performance of a flyover and in turn
there is a good deal of latitude allowed.
Basically a flyover is an aerial mea-
surement done at 1,500 feet above the
terrain (more or less) where the aircraft
is maneuvered in a series of passes
that can be demonstrated to have sur-
veyed the entire cable system.

The first thing to note is the purpose
of the flyover. A flyover is normally
used for qualification and not to find
leaks. True, isolated leaks can be spot-
ted from the air and their location ap-
proximately determined. However, the
instrumentation in the aircraft overflying
a system is usually receiving energy
from more than one leak so that the
indicated result is a summation of leak-
age energy. Therefore, peaks shown in
the data do not necessarily indicate
exact locations of specific leaks.

On the other hand, a flyover should
be considered as a series of measure-
ments in the same environment that an
aircraft encounters while flying over the

cable system. It also is a virtual snap-
shot of the overall leakage conditions
since it is performed over a relatively
short period of time. The commission
realizes, as we do, that leakage condi-
tions can change due to weather, tem-
perature and other effects so that the
leakage may not remain the same over
a period of days (or perhaps hours or
minutes). The best thing that the FCC
can hope for is a snapshot of the con-
dition of the cable signal leakage at
one point in time and to use that to
indicate the measure of compliance of
the cable system to the leakage rules.
Flyovers usually are done by con-
tractors who therefore are third parties.
That is, they are not the cable operator
or the FCC but a disinterested entity.
The FCC can feel somewhat more
comfortable with this type of survey
than one done by the cable operator
who has a vested interest in passing
the test. The same factor may appeal
to cable company management since
the flyover represents an independent
evaluation of the performance of the
company’s signal leakage control. In
addition, a flyover measures the actual
conditions encountered by an aircraft
flying above the cable system rather
than an estimate produced by ground-

based measurements that are subject
to a wide range of uncertainties.

Flyovers, particularly on medium
and larger systems, are often quite
economical as compared with qualifica-
tion by ground-based methods. The
choice is a decision that only the spe-
cific cable operator can make and it
depends heavily on "how you keep
your books.” But, all other things being
equal, there are less costs involved in
a few-hour flyover than there are in
doing a proper rideout of the same
cable system.

Well then, which is better, a ground
rideout or an aerial flyover? Theoreti-
cally the flyover is better since it mea-
sures the real thing. However, the
ground-based rideout is completely
acceptable.

It cannot be stressed enough that
you have to take the matter of effective
leakage control very seriously. It is very
important that we never provide any
foundation for accusations that our sig-
nal leakage is a threat to life or property.

Surely, signal leakage control should
have become less painful and more
efficient than in the early days. And
surely, with the commission’s aggres-
sive program of enforcement, the sub-
ject is no less important. CT
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Leakage detection
(Continued from page 20)

Now, let's analyze this passage to
determine in simple terms what a sys-
tem must do to fulfill the stated require-
ments. First, what frequency or fre-
quencies are to be monitored? If you
are transmitting carriers in the 108 to
137 MHz and/or the 225 to 400 MHz
bands you shall have a quarterly moni-
toring program. The regulations don't
say what particular frequency to moni-
tor, but they do say that any leak
greater than 20 uV/m at 3 meters in the
aeronautical radio frequency bands
shall be dignified with a certain pre-
scribed response. So, the leakage
detector should at least be able to
monitor a frequency in the aeronautical
band. (The ability of a detector to moni-
tor more than one frequency enables
the detection of frequency-specific
leaks, possibly eliminating these leaks
before they become “rat-killers.”)

Next, what sensitivity is the detector
required to have? The monitoring
equipment and procedures should be
adequate to detect a 20 uV/m leak at a
distance of 3 meters. Probably any
detector provided for the purpose of
finding cable leakage will meet these
requirements, but consideration must
be given to how the detector is used,
including antenna and antenna orienta-
tion. The use of a calibrated leak for
daily equipment verification is recom-
mended.

What should be done when a leak
with a field strength greater than 20
uV/m is found? The leak must be
repaired "within a reasonable period of
time” and the following information
must be logged: date found, location,
date repaired and probable cause. The
log must be kept on file for two years.
This log may be kept on a computer,
with leakage management programs
that help with the leakage control func-
tion (sorting leaks by intensity, printing
out work orders, keeping track of time
spent, etc.) The logging process is sim-
plified by using a cable leakage meter
with a logging function that enables the
operator to log a leak simply by enter-
ing the location and a cause code, and
dumps logged data to a computer with
leakage management software.

OK, now what equipment should be
used in performing regular monitoring?
The answer to this one is based on
economy. If you have every installer
equipped with a leak detector, assum-
ing that you have a significant number
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distance and frequency

Figure 2: Ccable leakage meter sensitivity related to
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of installers who will travel throughout
the system in the performance of their
duties, you’ll probably want something
simple and inexpensive. When a leak
is detected, Wavetek’s CLR-4 leak
detector activates an alarm that varies
in pitch with received field strength.
This makes finding the source of the
leak like playing the children’s game of
“hot and cold.” The closer the detector
gets to the leak the higher in pitch the
alarm.

The leak detector may be worn on
the installer/technician’s belt while per-
forming other work and then hand held
when the alarm sounds to pinpoint the
leak source. Since the alarm tone
varies in pitch with change in received
field strength, the operator may move
the receiver in such a way as to deter-
mine from which direction the leak is
emanating. The “rubber duck” antenna

“The ability of a
detector to monitor
more than one fre-
quency enables the
detection of
frequency-specific
leaks, possibly elimi-
nating these leaks
before they become
‘rat killers.’”
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has a radial pattern with a null in the
direction at which the antenna is point-
ing (see Figure 1). The receiver may
be rotated on an axis that is likely to
include the leak source.

When the alarm tone nulls (goes to
its minimum pitch) the antenna is point-
ing in the direction of the leak. If the
receiver is close to a relatively strong
leak, making differentiation in alarm
pitch may be difficult but in this situa-
tion the antenna may be removed
entirely. The detector, when moved
around the location of the suspected
source, will “bark™ when it passes the
leak source. When not sounding an
alarm one detector scans four different
video frequencies, enabling the loca-
tion of frequency-dependent leaks.

If the detector is to be used in a
vehicle it should be connected to a
vehicle-mounted antenna. It may be
desirable to get an idea of the relative
strength of the leak when the detector
alarm sounds. This may be done using
an in-line attenuator in series with the
antenna. The leak level may be deter-
mined by adding attenuation until the
alarm quiets and calculating the level
based on the difference (in decibels)
from the calibrated reference level.

This last application seems a bit
complicated for the average install-
er/tech, and brings us to: “What equip-
ment should be used by a small sys-
tem or a system where one person-
does the whole system maintenance
job? Smaller systems (and large sys-
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tems that make use of leakage crews)
could use a cable leakage meter like
Wavetek's CLM 1000 that will perform
all of the quarterly monitoring functions
as well as those required by the annual
plant leakage test (the “CLI ride-out”).

Annual ride-out

The annual CLI test requires that at
least 75 percent of the system, includ-
ing the most leaky parts, must be test-
ed with the leaks measuring > 50 pv/m
logged for entry in a formula to deter-
mine the CLI number. To simplify this
procedure systems can use a cable
leakage meter and a computer to store
and manage the data and to calculate
the CLI number.

The cable leakage meter has a vari-
able alarm threshold, which may be set
anywhere from 10 pV/m to 999 puv/m.
This makes the unit applicable for
quarterly monitoring (with a 20 uV/m
threshold) and for the annual CLI test
(with a 50 uV/m threshold). The vari-
able alarm also enables the operator to
patrol the system using a “peel-the-
onion” technique. This refers to the
method of finding the largest leaks first
by setting the alarm at a relatively high
level, then gradually decreasing the

Figure 3: Dipole pattern

A dipole’s maximum
sensitivity to RF signals
is parallel to the elements

The dipole's ends
are least sensitive
to signals

alarm threshold as the highest ampli-
tude leaks are fixed. Since the cable
leakage meter is a measurement
device, it is recommended the alarm
level be set relatively low and the level
read when the alarm sounds to deter-
mine the severity of the leak.

SERIES 3000

+
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SYNOPSIS

keeps you on top of program switching with simple
remote control software for your Series 3000 Program.

controls up to 30 headends with your IBM PC compatible.
uploads and downloads program switch schedules.
monitors status and controls outputs.

remotely sets up system configuration.

SYNOPSIS is the software that activates your
Series 3000 Hardware.
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The cable leakage meter includes a
logging function, which was described
earlier. This function enables quick log-
ging of leak information for later print-
out or download to a leakage manage-
ment program. This function is ex-
tremely useful and timesaving both for
quarterly monitoring and for the annual
CLI test.

The cable leakage meter measures
leaks down to 10 uV/m without the
need of an external preamplifier and
has the critical aircraft bands internally
preselected (bandpassed). Leakage
signal levels are usually quite low rela-
tive to signals broadcast on the air. To
measure low-level signals it is neces-
sary to use a very sensitive receiver or
to amplify the received signals to the
point at which they may be measured.
A highly sensitive receiver tends to be
subject to intermodulation distortion.
This makes it necessary to preselect
(use a bandpass filter) on the receiver
input to limit the RF input to the specific
band of the frequency to be measured.
Built-in preselection for the critical air-
craft bands eliminates the necessity to
carry additional equipment. External
preselection may be used (in other
non-aeronautical bands) and the cable
leakage meter can automatically cor-
rect the measurement readout for filter
insertion loss.

The cable leakage meter displays
the measurement in microvolts per
meter, making additional conversion for
CLI calculation purposes unnecessary.
The meter has a distance feature for
situations where it is just not possible
to get 10 feet away from the leak. The
operator simply enters the distance
and the meter reads out the field
strength at 10 feet. The distance fea-
ture may be used from a vehicle but
because of the wide variety of vari-
ables that affect the measurement in
that circumstance, it is recommended
that these measurements only be used
to grade the leak’s severity, and not be
used for CLI drive-out purposes. (The
FCC CLI procedure calls for a 10-foot
measurement with a tuned dipole).
When measuring a leak from a signifi-
cant distance, it is good to keep in
mind that an accurate level measure-
ment requires a nominal signal-to-
noise ratio. To ensure that a measure-
ment is accurate, it is recommended
that the operator tune off-frequency
and verify that the level does drop off
to some degree. This makes certain
the measurement is not actually noise-
induced by a variety of sources that are
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“Only one antenna
type is acceptable to
the FCC for determin-
ing the legality of
leaks and providing
data for CLI calcula-
tions: the half-wave
dipole.”

not cable leaks. Figure 2 indicates the
minimum level that may be measured
at x distance assuming that there is no

ambient noise affecting the measure-
ment.

For leakage patrolling, the meter is
typically connected to a vehicle-mount-
ed monopole or dipole antenna. The
calibration of the vehicle-mounted sys-
tem will be further detailed later.

A directional antenna (Yagi, for
example) may be used with the meter
(usually outside the vehicle) to help
locate the leak source. To locate
leakage sources and measure field
strengths accurately, consideration
should be given to the characteris-
tics of the antenna.

S
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Antenna considerations

Antenna systems are among the
most important and often least under-
stood aspects of leakage field strength
measurement. Understanding the char-
acteristics and use of the various types
of leakage measurement antennas is
essential if accurate measurements are
to be made. A variety of antennas can
be used for the purposes of locating
and pinpointing cable system leaks.
However, only one antenna type is
acceptable to the FCC for determining
the legality of leaks and providing data
for CLI calculations: the half-wave
dipole. The dipole antenna was cho-
sen because of its well-defined
impedance, directivity characteristics
and its ease of use. The FCC states
that quantitative measurements of
cable leaks are to be made with a reso-
nant one-half wavelength dipole held
horizontally at a distance of 3 meters
(10 feet) above the ground, 3 meters
below the cable, and 3 meters from
any other conductors (any metallic
objects) in the vicinity. In the event that
the antenna cannot be held 3 meters
above the ground and still be 3 meters
below the cable, the antenna may be
held 3 meters above ground and
moved out 3 meters horizontally from
the cable.

After positioning, the antenna is
rotated in the horizontal position as
necessary to find the maximum field
strength. It is this maximum value that
is used to determine if the leak is
above the legal limit of 20 uV/m and if,
in addition, it must be logged and
included in CLI calculations (if greater
than 50 uVv/m).

In some cases, the physical location
of the cable together with the orienta-
tion of nearby conductive objects can
make positioning of the antenna diffi-
cult. Nonetheless, the FCC's definition
of the positioning requirement provides
a standardized method. Since this is
the method that will be used by the
FCC in checking systems for compli-
ance, it's wise not to depart from it any
more than is absolutely necessary.

The cable leakage meter’'s peak
hold function enables the operator to
concentrate on proper antenna posi-
tioning and rotation, while the meter
holds the peak measurement for log-
ging.

While making the measurement, be
sure to face the antenna “broadside” to
the cable. This is because a dipole
receives maximum signal perpendicu-
lar to its elements and receives almost

ww Y imarT o S
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nothing off the ends of the elements.
The horizontal radiation pattern of a
dipole is a figure-eight shape as shown
in Figure 3.

Be careful to ensure the measure-
ment path between the antenna and the
cable is clear and free from obstruc-
tions, particularly metallic objects, guy
wires, etc. Obstructions may partially
block the signal, create reflections or
even re-radiate the signal, and there-
fore produce an inaccurate measure-
ment.

The FCC's requirement that the
dipole must be a resonant half-wave
means that the length from end to end
of the dipole must be one-half wave-
length fong at the channel or frequency
being tested. Therefore, the antenna
length must be changed when moving
from one channel to another. As a
result, a fixed length dipole technically
cannot be used at any channel other
than the one for which it was made. If
you use an adjustable-length dipole it
can be set by adjusting its elements to
one-quarter wavelength each. The fol-
lowing formula gives the free space
length (in inches) of each element of
the dipole at any given frequency:

L = 2,952/F

Where:
L = length of each element in inches
F = channel frequency in MHz

In practice, the element lengths will
come out slightly less than these ideal
values, so it's best to use the lengths
supplied by the antenna manufacturer.

The antenna factor

Another essential issue is the anten-
na factor. This is a number that relates
the received signal voltage at the meter
input to the radiated field strength. The
received signal in microvolts is multi-
plied by the antenna factor to produce
the field strength in microvolts per
meter. (If readings are to be made in
decibels, the antenna factors are
added rather than multiplied.)

Since field strength is related to the
amount of energy “captured” by the
antenna, the antenna factor changes
with frequency. For a dipole antenna,
the antenna factors increase with
increasing frequency. This means that
for a given number of microvolts per
meter field strength, the number of
microvolts of signal arriving at the
meter input will decrease with increas-
ing frequency: In the range of 108-136
MHz, a 20 uV/m field might produce a
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meter input voltage of 8 to 10 pV,
whereas at 300 MHz, the input voltage
might be only 2 or 3 uV.

Every antenna type has its own
unique set of antenna factors. In fact,
even two similar antennas may have
slightly different antenna factors due to
differences in construction.

The CLM 1000 will eliminate the
need for complicated calculations dur-
ing field strength measurements. A
complete set of antenna factors for
supplied antennas is stored in the
meter’s internal memory. The various
antennas are keypad-selectable from
the front panel. The cable leakage

COMMUNICATIONS TECHNOLOGY

meter performs all field strength calcu-
lations automatically, displaying the
correct result in microvolts per meter.

In addition, the meter provides a
custom antenna factor table for those
who wish to supply their own antenna
and antenna factors. Custom antenna
factors are entered from a personal
computer via the meter’s front-panel
RS232 serial port. CT

Part 2 will continue with a discussion
on dipoles and monopoles, and then
cover equipment calibration and set-
ting up a calibrated leak.
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Field strength measurements
(Continued from page 26)

certain amount of RF power (P,) uniformly in all directions.
Now imagine a sphere whose surface is some distance R
from the point of radiation, with that point (the isotropic
source) at the center of the sphere. You could define the
amount of power in a given area on the surface of the
sphere — say, in a square meter — as so many watts per
unit of area. In fact, that's exactly how RF power density is
characterized.

In this example, the power density P, (in watts per square
meter) at the surface of the sphere would simply be the total
transmitted power (P,) divided by the surface area of the
sphere (4rnR?):
P4 = P/4nR? (1)

The level of the radiated RF energy also can be
expressed in volts per meter (V/m). In fact, if the field
strength on our imaginary sphere has an intensity of E
(V/m), then the power density will be:

(2

You'll notice that Equation 2 is an expression of one of the
Ohm’s law equations for power, P = E?/R. In this case, 120n
is the “resistance,” or impedance of free space (approxi-
mately 377 ohms). In order for power density to be useful,
though, it has to be converted to received power. To do that,
multiply power density (in watts per square meter) by the

P, = E/120r

area (in square meters) of the receiving antenna. In reality,
there is little relationship between the actual size of an
antenna such as a dipole and its effective area. If you know
the numerical gain (g) of an antenna you can calculate its
effective area (A,) with the formula:

&)

For a half-wave dipole, the effective area is:

A, = g\%4n

A, =1.64\4n (4)

Note that in Equation 4, 1.64 is the numerical gain of a
half-wave dipole in free space. Its gain in decibels would be
10log(1.64), or 2.14 dB.

As mentioned previously, the power intercepted by a
receiving antenna is found by multiplying the antenna’s
effective area by the power density at the point of measure-
ment:

P, =AP, (5)

Substituting Equations 2 and 4 for P, and A, in Equation 5:
(6)

We now can calculate the received voltage at the termi-
nals of a half-wave dipole antenna using Ohm'’s Law:

E,=VPZ (7)

where P, is the received power (from Equation 6) and Z is

P, = 1.64)\2E%/480n

The DRAKE ESR1240 IRD
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the impedance of a half-wave dipole in free space (73.2
ohms). Substituting Equation 6 for P, and 73.2 for Z, Equa-
tion 7 becomes:

E, = V(1.64A2E2/4801)73.2 (8)

The free space wavelength of an RF signal can be found
with the formula:

A =cf, (9)

where ¢ is the speed of light (299,792,458 meters per sec-
ond) and f,,, is the frequency in hertz. When dealing with fre-
quencies in megahertz, the formula becomes:

A = 299.792458/,,,.. (10)

Substituting Equation 10 for A in Equation 8, a little algebra
will reduce Equation 8 to a simpler form:

E, = 47.72299333E/,,,, (11)

With Equation 11 we can calculate the received voltage
(in volts) from a half-wave dipole in free space when we
know the field strength in V/m (E) and the frequency in MHz
(funz)- If you want to change units so that the received volit-
age (E,) is pV and the field strength (E) is pV/m, the same
equation is used. Just make sure you use the same units;
don’t mix units — for example, volts for E, and pV/m for E.

To convert a received voltage (in pV) to dBmV, use:

dBmV = 20log(E /1,000) (12)

This can be used to modify Equation 11:

E, = 20l09(0.04772299333E/,,,,,) (13)

Here E, is the received voltage in pV from the dipole, and
E will be the field strength in uV/m. Going the other way, you
can determine the field strength in uV/m if you know the fre-
quency in MHz and the dipole’s received signal level in
dBmV:
pV/m = 20.9543 x f,,,,, x 10(@8mV/20) (14)

Here 20.9543 is the reciprocal of 0.04772299333 from
Equation 13. If you divide by 1,000, you'll have the familiar
0.021 (actually 0.0209543) multiplication factor used in the
more common conversion from pV to pV/m:

UV/m = pV x 0.021 X (15)

dBmV can be converted to microvolts with the formula:

pV = 10(@8mvi20) y 1 000 (16)

Thus, when you know the received signal level in dBmV,
the conversion to uV/m becomes a slight variation of Equa-
tion 14:

CcT

UV/m = 1098mV20 x 1,000 x 0.021 X f,,,,  (17)
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Frontline

customer service
(Continued from page 33)

Be extremely careful when moving
ladders inside the house so as not to
mar or mark any walls.

Do not make dirty hand prints or
smudges on the walls.

Do not make unnecessary noise.

Do not accept food, beverages or
tips from the customer.

Interior wiring

The customer may be particularly
concerned about the cable on the
inside of the house. Take the time to
explain how you propose to run the
cable to make sure the customer is sat-
isfied. Explain where the outlets will be
so the customer understands that both
the cable and outlets are hidden as
much as possible.

Inside wiring must be neat. Hide all
inside cable along the baseboards or
molding wherever possible. Do not
leave cable in the direct path of foot
traffic and do not cross doorway or win-
dow openings. Use the same color
cable wall plate as the electrical wall
plates in the room.

Picture quality

The customer expects you to pro-
vide quality cable service, and may
expect the picture to be significantly
better than the non-cabled picture,
which in most cases will be true. If you
are unable to achieve proper picture
quality for any reason, contact your
supervisor for assistance or schedule a
technician to immediately solve the
problem. Explain to the customer what
you are doing to resolve the problem.
Do not leave the installation site with-
out assuring the customer that a tech-
nician will fix the problem within a
specified period of time.

Do not convey to the customer that
there is a probiem with the TV set, or
that “there has been difficulty else-
where in the cable system.” State-
ments like “We are having troubles” or
“This TV brand is inferior” or “I've never
seen this one before” are often inter-
preted negatively by confused cus-
tomers.

Explaining the service

When you have finished the installa-
tion and have achieved a quality pic-
ture, take the time to explain the new
service to the customer.
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Go through the complete channel
lineup explaining the programming on
each channel. Explain the operation of
the converter. If you have installed a
converter with volume control, explain
how to set the control in case it is acci-
dently moved or changed, so the cus-
tomer can reset it without requesting a
service call. Show and explain the
company-provided channel guides and
how to use them. Make sure the cus-
tomer understands the service; ask if
there are any questions or if the cus-
tomer wants to review anything you
have explained.

This is a vital part of the customer
service process. If you leave the cus-
tomer without explaining the service,
the new service can be frustrating and
disappointing to that customer.

Give the customer all the material
including cable guides, pay channel
guides, and converter operation book-
let that the system provides. If the cus-
tomer does not yet subscribe to the
premium channels (pay channels), the
guides will serve as added advertise-
ments.

Problem situations

Certain problem situations may be
encountered in your normal day-to-day
work activities, some more commonly
than others. Here are some techniques
you can use when these situations
arise:

The missed appointment. If no one
answers the door when you arrive,
radio or phone the system office so the
customer can be contacted in case he
or she is sleeping or is unable to hear
you knocking at the door. If no one
answers even after the system tele-
phones the customer, leave a “Sorry
We Missed You" door tag indicating
your name, the date and time you were
there. Also, mark and initial the work
order with the same information.

If you are late for an appointment be
honest and apologize for the delay and
any inconvenience. Do not make
excuses for your lateness or become
defensive. Be friendly and smile. Shift
the customer’s focus by getting right to
work. If you know you will be late, con-
tact your dispatcher and ask that the
customer be notified, rescheduling the
installation if necessary.

Mistaken or undecided home owner.
It you are greeted by a home owner
who says he or she did not order cable,
check the address on the work order
and verify you are at the correct house.
Apologize for bothering the home

COMMUNICATIONS TECHNOLOGY

owner and leave.

If the home owner tells you he has
changed his mind, inquire as to the
reasons and note on the work order.
Ofter to explain the service if there
seems to be some confusion about the
services originally ordered. If the
homeowner still refuses, thank him or
her and leave.

The over-friendly customer. At
times, a customer may become too
friendly and make inappropriate
advances. This is a serious situation.
Do not hesitate to leave the installation
as quickly as possible. Immediately
collect all your tools. Politely excuse
yourself to the customer, explaining
you have to go back to the office. Then
leave immediately. Indicate the exact
reason for terminating the installation
on the work order. Report the situation
to your supervisor so other arrange-
ments can be made to complete the
installation.

The eagle-eyed customer. Some
customers may seem overly interested
in what you are doing, particularly to
their property. Others may want to
know about the technical aspects of
CATV and question each part of your
installation procedures. These cus-
tomers tend to watch you at all times,
both outside and inside the house. Be
patient; quickly answer all the cus-
tomer’s questions while you continue to
work. If the customer follows you
around, make sure he does not hurt
himself on your equipment. Do not let
the customer help you, even if he
offers.

It a child is following you, be even
more cautious and do not hesitate to
ask the parent to assist in maintaining
the child at a safe distance away from
you. Explain that you are concerned for
the child’s safety.

Dogs. If a dog prevents you from
proceeding to the customer’s house,
request that the customer be called to
restrain the dog so that you can pro-
ceed with the installation.

Customer service begins with a pos-
itive approach. Smiling, speaking with
confidence, patience, showing small
courtesies, following through and
enthusiasm are all keys to successful
customer service. CcT

If you would like information on interac-
tive videos or the Qualified Installer
Program, please contact the author at
Jones Intercable, 9697 E. Mineral Ave.,
Englewood, Colo. 80112; (303) 792-
3111.



MaB Rluminum Cable Fasteners

Hardened galvanized
steel nail for
wood, grout.

Hardened Steel Drill
Screw for A-C Shingles,
Corrugated Iron,
Aluminum Siding,
Stucco, All Materials

Low Cost Quality Fasteners

Eliminates return calls to repair loose or broken plastic or rubber clips.

Fits All Sizes - 59/U, 6/U, 11/U, Dual

New! Universal Fastener

Wood
Metal
Asbestos
Cement
Shingles
Plywood
Chipboard
Masonite

By using
Built-In Drill

Solves the Problems In Stucco or Brick Homes!!

The M&B Drill Screw Fastener can be used in materials that the
attached drill will not penetrate such as stucco, brick, concrete or Rock
even rock by using a /g" masonry drill. A hole is first drilled in
the stucco and the M&B drill screw is screwed into the hole. No

other insert is needed unless the hole becomes reamed out in

case a short piece of cable tie plastic is inserted and the fastener

screwed in.

Economical

M&B Drrill Screw Fasteners are available in packets of 50 for less

than a dime each.

One Economical Fastener Solves Many Difficult Problems
All you need is a cordless drill or hammer!

The M&B fastener has a hardened steel drill built in. This permits
the installer to attach cable to hard or soft wood, metal siding, even
asbestos cement shingles without damage to shingle. The cable is
firmly attached, without damage to the cable, yet can be easily
moved to a different location by unscrewing the fastener. Still it
is attached ten times better than with a nail. Used with an aluminum
clip instead of plastic or rubber it will assure you of a solid
attachment that will last for years instead of days.

Stucco
Brick
Concrete

Plaster
which gy pre_Drilling
with masonary

drill

National Sales Agent — Newhall Pacific (415) 625-9768 FAX (415) 625-3303
95 Concannon Court, Oakley, CA 94561
M&B Mfg., Box 206, Pleasanton, CA 94566, Pat. #4.903.902
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cABLELABS REPGRT TR
Toward a CATV network architecture

Engineers at Cable Television
Laboratories Inc. are working to devel-
op a network architecture for cable — a
process that may have considerable
payoff for cable operators, according to
Stephen Dukes, CableLabs’ director of
advanced network development.

Network architecture, said Dukes,
is a set of underlying engineering rela-
tionships that are potentially applicable
to all cable systems. These relation-
ships, he stresses, are independent of
changing technology.

The prime example of this net-
work-architecture perspective is the
open systems interconnection (OSI)
standard promulgated by the Interna-
tional Organization for Standardization
(1SO), which has been the guiding
design principle behind communica-
tions network architecture for more
than 20 years.

CablelLabs and a group of collabo-
rating engineers from cable MSOs are
in the midst of defining a generalized
network architecture for cable — a pro-
cess that involves three major phases:
mathematical modeling, technology
assessment and simulation.

Mathematical modeling

The theoretical phase of the
advanced network development effort
consists of building mathematical mod-
els by drawing on the insights of lead-

ing theorists at colleges and research
institutions around the world.

The smallest component in Cable-
Labs’ emerging proposed network
architecture is the local distribution
area (LDA) — a defined geographical
subset of a cable system. Each LDA
should function like all other LDAs in
terms of a large number of parameters,
such as spectrum allocation, C/N,
power allocation, etc. Dukes believes
that the LDA concept can serve as an
analytical tool for smoothing out
“design divergences” that result in
inconsistent performance in different
geographical areas of cable systems.

Cablelabs’ network architecture
model is expected to be completed this
year. It incorporates both physical laws
and (equally important) economic con-
straints and will be of immediate use to
decision makers facing annual budget
decisions.

Today, an operator might be decid-
ing how far to extend fiber into a net-
work. In the future, operators will be
confronted with a long list of such deci-
sions like the following:

» To increase channel capacity by
adding bandwidth or by adding switch-
ing. One way to add channels is to
increase bandwidth to 1 GHz or more.
“In the future,” said Dukes, “an alterna-
tive will be to add a switch to the topol-
ogy of the network so that one could

switch or route groups of 20 channels
to one hub or another hub, thus provid-
ing the appearance of a near-video-on-
demand type of service.”

Since 60 percent of TV viewing is
typically directed at only five channels,
“there’'s a happy medium that may
involve transmitting the high-viewership
channels and switching the special-
niche programming,” said Dukes.

+ To expand the capacity of fiber
with digital compression or with coher-
ent technology. Digital signal compres-
sion is the current industry focus. In the
future, other technologies may help
expand capacity.

Also part of advanced network
development is participation in groups
setting standards for future video ser-
vices. This is important, Dukes said, so
that the cable industry’s needs are rep-
resented on forums that will probably
be dominated by telcos. As telcos
become more involved in video deliv-
ery, Dukes wants to be sure that any
new video standards are interoperable
with cable’s.

CablelLabs, which recently joined
the American National Standards Com-
mittee (ANSI), is now active on ANSI's
T1S1.5 broadband architecture and
video services working group, whose
role is crucial in deciding how cable
interfaces with other video networks.

One such interface, said Dukes,
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COMMUNICATIONS TECHNOLOGY

Cabletek enclosures securely cover
your connections. And they're built
to last. Cabletek stocks both metal
and plastic enclosures in many
sizes and colors. Designed to meet
your specific needs.

\4

850 Taylor Street @ Elyria, Ohio 44035
(216) 365-3889
Toll-free 800-562-9378
Fax (216) 322-0321
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WE WILL MEET ANY
LEGITIMATE PRICE QUOTE

WE WANT YOUR BUSINESS

QUALITY RF SERVICES, INC. TESTS EVERY HYBRID FOR GAIN, SECOND ORDER,
THIRD ORDER AND CURRENT CONSUMPTION. WE WILL ALSO TEST COMPOSITE
TRIPLE BEAT AND RECORD THE WORST CASE READINGS ON REQUEST.

FOR THE FIRST TIME IN QRF HISTORY, WE WILL ALSO SELL UNTESTED HYBRIDS,
AS OUR COMPETITORS DO! TO SAVE YOU EVEN MORE MONEY!

(UNTESTED HYBRIDS WILL NOT BE SHIPPED UNLESS YOU REQUEST THEM)

THE CHOICE IS YOURS!

IF YOU ARE ORDERING FROM THE ORIGINAL MANUFACTURERS (JERROLD, SCIENTIFIC
ATLANTA, MAGNAVOX, C-COR, TEXSCAN, ETC.) WE CAN SAVE YOU A BUNDLE!
LARGE QUANTITIES * IN STOCK « NO MINIMUM « SAME DAY SHIPPING

With confidence in our products, money back guarantee, experienced personnel
and a proven track record, why would you settle for less?

WHEN ONLY EXCELLENCE WILL DO!
QUALITY R.F. SERVICES, INC.

850 Park Way, Jupiter, Florida 33477
(800) 327-9767  (n FL.) (800) 433-0107 (407) 747-4998 FAX (407) 744-4618
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v CABLE-TEC
' EXPO:

A Sure Bet for Technical Education

Even if you weren't able to join your fellow cable TV
technical personnel for Cable-Tec Expo 1991 last month
in Reno, Nevada, SCTE now offers two ways to "win
big" with the industry's premier technical training event!

NOW ON SALE
Cable-Tec Expo '91 Proceedings Manual

A comprehensive collection of technical papers presented in the Annual
Engineering Conference held June 13, as well as supplementary
material for the Cable-Tec Expo workshops conducted June 14 and 15.

Socety o! Cabbe Televxsuon Engmeers

|CABLE-TEC|
| EXPO 91 |

Stame, 19- Sl 0 1 This deluxe publication is an invaluable educational souvenir of these

Reno, Nevada

events, offering up-to-date information on topics of vital importance to
the cable TV industry, including:

1> The Birth of the CATV Industry 3 Technical Speaking

1> Fiber Optic Architectures 1> Cable Technical Calculations
1> Signal Security > Satellite Proof-of-Performance
1> The Future of Cable TV > Signal Leakage Issues
: : 1> Fiber Optic Trunk Restoration i System Maintenance
PROCEEDINGS MANUAL: § > Test Equipment > System Sweep
§__ Collected Technical Papers B Il 1o~ Safety in the Workplace 1> In-House Wiring
< PRICE: ONLY $35

Satellite Tele-Seminar Program

As acontinuing service to the industry, SCTE provides uplinked videotape programs on technical training
each month, making them available to cable systems across the country for dowlink recording. All Tele-
Seminar Programs will air on the following dates from 1 - 2 p.m. ET on Transponder 6 of Galaxy I.

Upcoming 1991 Programs
Videotaped at Cable-Tec Expo '90 in Nashville, Tenn.
July 8—"Cable’s Weakest Link - Tap to TV (Part Two)"
plus "Signal Leakage Equipment Calibration”
August 5—"Getting It Right the First Time: Field Supervision Techniques”
August 26— "Advances in Corrosion Protection”
October 14—"Fiber Optic Testing”

COMING SOON: PROGRAMS VIDEOTAPED AT CABLE-TEC EXPO '91!

TO ORDER THE PROCEEDINGS MANUAL.: All orders must be prepaid. Shipping and handling costs are included in the
Continental U.S. All prices are in U.S. dollars. SCTE accepts MasterCard and Visa.

SEND ORDERS TO: SOCIETY OF CABLE TELEVISION ENGINEERS, 669 EXTON COMMONS,
EXTON, PA 19341, OR CALL (215) 363-6888 TO CHARGE BY PHONE.
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will be with the synchronous optical
network (SONET) standard, which is
not likely to be implemented in cable
systems but is being adopted by
RBOCs and local exchange carriers.
However, Dukes believes another
emerging industry standard, asyn-
chronous transfer mode (ATM), a fast-
packet multiplexing protocol, “may be
ideal for the switching and routing of
video,” including that in cable systems.

Role of technology assessment

Dukes’ advanced network develop-
ment effort works closely with the
CableLabs program headed by Dr.
Aleksander Futro, director of technolo-
gy assessment. Futro works with hun-
dreds of manufacturers, studying their
product development efforts and
encouraging them to make products of
maximum usefulness to cable opera-
tors. For example, optical amplifiers
are a mature technology, whereas
pump fiber, a technology that uses a
separate fiber to “regenerate” a signal
instead of amplifying it, is a very new
field — one in which CableLabs might
want to encourage R & D efforts.

Related to technology assessment
is network migration analysis, which
assesses the economics, feasibility
and time lines for implementing new
technologies. It asks whether a given
technology will be out of the lab and off
the assembly line by the time network
designers will be needing it. For exam-
ple, tunable lasers have been highly
sensitive to temperature changes. Will
they always be so? Or, how soon will
switched terrestrial fiber networks chal-
lenge satellites’ near-monopoly on
bringing distant video signals to cable
headends?

One trick of migration analysis is
not to embrace a technology too soon
when a better technology may be
emerging (for example, some telcos
bought early SONET equipment and
got locked out of second-phase
SONET functionality). Quantum leaps
of technology must be anticipated —
where possible.

Futro’s group, said Dukes, “pro-
vides me with projections of available
technology solutions on the five- or 10-
year and sometimes even longer
horizon.”

Right now, cable operators speak
with many voices in directing the prod-
uct development efforts of manufactur-
ers. If they could agree on some basic
parameters of network architecture and
suggest them to manufacturers, opera-

tors might some day have fewer prob-
lems with interoperability of different
manufacturers’ equipment, Dukes
noted. Manufacturers, in turn, could
achieve greater economies of scale.

Network simulation

At some point, the development of
an advanced network architecture
emerges out of the computer models
and into laboratories and test bed
cable systems. This phase is called
network simulation.

Some of the major simulation work
under way or planned at CableLabs
include the following:

* Taking precise measurements of
the input and output of cable headends
to determine the best signal qua<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>