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The Cheetah™ System goes beyond status monitoring all the way to system analysis.

Product offerings include the HE-4650 (Headend) and PC-4650 (Line) Series, with bandwidths
omputer to 650 Mhz, measuring levels and temperature.

Options include frequency counting, distortion measurements, AML readings,
all graphically displayed through interactive, user friendly software.

Cheetah™ with the call back alarm feature, designed for 'round the clock unattended
operation, finds the problems before your subscribers do.

Call (813) 351-6700 today for information.
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ELECTRONICS
! GROUP

INC.

2237 INDUSTRIAL BLVD.
SARASOTA, FLORIDA 34234
(813) 351-6700

FAX [813) 351-9193

Make 1' : 4y

to our Booth at your Regional Cable TV Show.
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\ Perfection in Dielectrics.

Trilogy Communications built a better means immediate savings.
coaxial cable - MC? - and the CATV industry is All this plus the highly respected Trilogy
letting us know about it. program of delivery and service provides our
The MC? air dielectric combines excellent customers with the attention and oerformance
product durability and flexibility with air-tight that are secondto none.
fully-oonded construction. Our 93% velocity Our most prized dynamics are your
of propagation provides the purest signal acceptance of our best effort so far - MC air
over the longest distance — fewer amplifiers dielectric coaxial cables.
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800-874-5649  601-932-4461 ¢ 201-462-8700
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THE BEST SELECTION OF RESIDENTIAL DROP ENCLOSURES.

Besserus From the unbelievably economical Omni Box,
to the super-rugged Drop Control Box,
to the spacious Residential Control Box,
to the top-of-the-line Service Control Box,
an uncompromising selection of uncompromising quality.

For the best in residential enclosures call 800-548-7243.

. © ICICLTAILET FiUHILLs
= Products creatively designed for the cable industry
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WITH OUR COMPATIBLL,
ADDRESSABLE, CABLE SYSTEMS,
~ EVERYONE WINS.
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Update your current addressable system at your  Our extensive Impulse Pay-Per-View experience

own pace. With the latest in addressable tech- is unmatched. And no one can keep up with

nology that's always one step ahead of the times.  our advancements in on-premises technology;,
Our systems are compatible with virtually fiber optics, in-home integration, HDTV and

any other addressable equipment-Jerrold digital audio.

IMPULSE 7000 systems with Oak, Hamlin and When it comes to consumer-oriented fea-

most Scientific Atlanta, TOCOM systems with tures, our systems continually give subscribers

Zenith Z-TAC installations.
So we save you from large
up-front costs and the
disruption of service by
letting you phase in new

the advancements they
ask for most, like remote
with volume control, LED
display with time,
electronic parental control,

equipment gradually. TOCOM 5507 stereo, favorite-channel
But no matter what, memory and channel

making the move to one scanning.

of our addressable sys- Find out more about our

tems now lets you keep addressable systems. And
pace with the future of see why going with us is the
addressable cable TV. Cian b SR B best path to the future.

nstROMENT  —JERROLD

For more information contact: Jerrold Commmunications, General Instrument Corporation, 2200 Byberry Road, Hatboro, PA, 19040, 215-674-4800
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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 SuperlLock, 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
yeu'll find The
Beast working
for almost
every major
MSO andin
almost every
major city.

To find out

Dress up The Beast™
with our new lines
of molding and
accessories

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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=i .Cable Security
N o 801 Fox Trail
P.0. Box 2796

Opelika, AL 36801
800-288-1506
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EDITOR'S LETTERIHHTT

Telling our story

In the Sept. 19, 1990, issue of CableFAX,
the ‘‘Eastern Show Notes’’ referenced a
comment by Sen. Larry Pressier (R-S.D.)
that said, ‘““The cable industry has only
itself to blame for rereg woes because it
letits lobbying guard downin the early and
mid-1980s.”

[ heard similar comments from two state
legislators who were guests on a telco
panel atthis year’s Rocky Mountain Cable
Show. Both echoed sentiments that the
cable industry in general has done a poor
job communicating with regulatory bodies.

What gives here? | thought we were a
communications industry. It’s no wonder
many public officials have a low opinion
of cable TV. They hear from a handful of
dissatisfied consumers—and our detrac-
tors make the most of those few bad ex-
amples. Sadly, | have to agree that we
have not done a really good job of telling
our success stories. Sure, there are ex-
ceptions such as Daniels’ “‘Cable Cares’’
report. But when was the last time you
lobbied a public official?

| remember doing some lobbying at the
state level in California several years ago
when | was a system engineer for Jones.
The CCTA asked operators to participate
by writing letters, sending telegrams and
even visiting Sacramento to meet the
legislators and their staffs in person. | did
all of that—and what an experience! |
think we as an industry became compla-
cent with deregulation, though. I’'m even
guilty of not being involved since those
pre-dereg days.

What should we be doing today? For
starters, it would be a good idea to get to
know our elected officials—at the local,
state and national levels. We need to be
telling our success stories and educating
those officials about cable TV and its
capabilities. We also need to let them
know who and where we are.

Wouldn't it be nice if, when an angry
subscriber contacts a policymaker, that
policymaker knew how to get in touch with
the cable operator? The probiem could be
resolved and the public official’s office in-
formed of the resolution. And how about
extending an invitation to officials (at all
levels) to tour your system? Remember,
most of the people you work with are
voting constituents (what great incentive
to encourage a visit).

We do have CATA and NCTA lobbying
on our behalf in Washington, but their
plates are pretty full. We need to do the
same thing from the local level. And we
need to do it with our mayors, our city
councils, our county boards, our state
legislators and the local offices of our U.S.
senators and congressmen.

| know from first-hand experience that
it works. Anyone can be an active partici-
pant; it’s not limited to system managers
orour corporate staffs. Local level involve-
ment—whether it is by letter writing or by
personal visits—does make a difference.
And if you’re a manufacturer, extend the
same efforts. Often your plant represents
a significant number of potential voters.
We have the ability to make a difference
from the grassroots level and show that
we really are acommunications industry.

Ronald J. Hranac
Senior Technical Editor

The Society of Cable Television
Engineers’ Interface Practices
Committee will be holding its 13th
meeting on Nov. 28 during the
Western Show in Room A-10 at the
Anaheim Convention Center. The
event kicks off at 8 a.m. with sub-
committee meetings until 11 a.m.
when the main committee meeting
begins. For more information, con-
tact Ken Williams at (415) 361-2213.
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You'll find it easy to tailor an
HP portable spectrum analyzer
to your particular tests.

That’s because memory cards
program specific analyzers

for applications such as CATYV,
digital radio and EMC analysis.
Which means less training,
easy one-button measurements,
and faster troubleshooting.

Whether you need a basic
analyzer or a high-performance
MIL-rugged unit, you'll find

it in the HP 8560/8590 family.
It covers a range from 50 Hz

to 26.5 GHz. And it combines

a wide selection of models
with flexible performance
options to give you an affordable
solution.
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So call 1-800-752-0900 today.
Ask for Ext. 1236 and we'll send
a brochure that describes the
spectrum analyzers you’ll find
easy to adapt.

There is a better way.
HEWLETT
('S/” PACKARD
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Your Switching
Solution.
Hands Down.

In today's fast changing world of cable W Total control through timed signals,

programming, you need the right network cue tones, and Touch Tones

equipment to stay ahead of the game. at your remote location

Monroe Electronics is ready with what @ Pricing that makes it the best buy on

you need: Series 3000 program timers, the market today

switcher panels and cue tone receivers. W Highest quality, most reliable system
Series 3000 gives you more value for available

the money, hands down! That's just a quick look at why Monroe

@ Full capability for control systems Electronics is the leader in the cue tone
monitoring signaling marketplace. And has been

@ Automated and unattended since 1978. For more information on the
headend switching control right solution to your switching problem,

call us today.

M\ MONROE ELECTRONICS, INC.

[E.7 !ttakes the leader fo solve the problem:s.
100 Housel Avenue, Lyndonville, NY 14098 e 716-765-2254 ¢ FAX 716-765-9330 e« Telex 75-6662

Presenting . . . The New

CABLE PREP STRIPPER

* Non-adjustable blades — stripping * Indestructible space-age plastic tool
dimensions set to industry standards — safety yellow color is highly visible.
for RG-59 and RG-6. + Clean-out feature removes debris

* Replaceable blade cartridges snap in with each use.
— no extra tools, no adjustments, no * Made in the U.S.A. Patent pending.
screws or spring-loaded traps. » Part Number 6590

o 207 Middlesex Avenue, P. O. Box 373
@ ca e prep Chester, CT 06412-0373
BEN HUGHES COMMUNICATION PROOUCTS CO (203) 526-4337 - Fax: (203} 526-2291
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Conquer RF leakage with Snap-N-Seal™ and
Push-N-Lock™ Connectors

ugat’s high performance RF

connectors can help you meet the

FCC's cumulative leakage index (CLI)
requirements, while reducing your long term service
wire maintenance costs.

Whether the application is in the air, underground or in
the home, Augat’s Snap-N-Seal or Push-N-Lock connectors are a
snappy solution to eliminate RF leakage. They offer an abundance "<&
of craft friendly features from triple seal protection...to a
“one step” push-on indoor installation.

Marketed by Channell’s direct sales organization, Snap-N-Seal and \
Push-N-Lock are the CLI connections for the 90's. If you are thinking
CLI, why not call the Augat Channell connection today!

Marketed hy:

CHANNELL COMMERCIAL
CORPORATION

U.S.: (800) 423-1863

(800) 345-3624 in California
Canada: (800) 387-8332
(416) 567-6751 in Toronto
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Wegener.

Timely problem solvers.
“When we first began to feed CNN
internationally, we discovered that
we were required to blackout
portions of our broadcast. We
needed a solution fast. Wegener
designed and manufactured a
blackout control system for us
within a month. It worked
great. And it's still on line
today.”

Inventive
“We have three different cable
networks reaching over forty
million homes on Wegener's
Network Control System at TBS.
Wegener’s innovations have made
the system an industry standard.”

Dependable.

“I'don’t think they could put out a bad

Pr

oduct — just aren’t the kind of people.

I guess that's one reason we've worked
together for over eight vears.”

Quality and performance driven.
“I've visited Wegener's production facility.

What mo

st impressed me was the absence of

production lines. Evervone works in their own
stations at their own pace. It's all part of their
new TQC (Total Quality Commitment) and JIT
(Just in Time Manufacturing) policies. From what

| could see,
rial lip-servi
enthusiastic

“When [ thir
dedicated, P

the policies are more than just manage-
ce. Every one in the plant seemed
about them.”

1k of Wegener, 1 think of people; bright,
rofessionals; who take pride in their

work; whose company takes Fl'ldv in them. You've
probably guessed by now, [ think Wegener
Communications is a pretty sharp operation.”

Gene Wright
V.P. Engineering
Turner
Broadcasting
Systems

WEGENER
COMMUNICATI
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FCC makes

wireless rulings
WASHINGTON, D.C.—In opening up
more spectrum for “wireless cable,” the
Federal Communications Commission
also prohibited cable TV ownership or
use of MDS facilities within its service
area, unless that area is otherwise
unservable. However, standards for
making such a determination were put
off for another rulemaking.

The FCC made rule changes in
MDS, MMDS and ITFS services and
will allow common ownership of all 13
channels in a market, which is up from
six. It increased equipment and signal
quality standards, and authorized cer-
tain auxiliary and CARS frequencies for
wireless.

In a separate proceeding, the FCC
also ruled that SMATVs, master anten-
na TV systems and wireless are not
cable systems under the 1984 Cable
Act, and thus not subject to any of its
provisions.

CableLabs supports

Canadian HDTV tests
BOULDER, Colo.—Cable Television
Laboratories is participating with a
group of Canadian organizations to
conduct tests of satellite-based
advanced TV systems. Canadian
Broadcasting Corp., the Communica-
tions Research Centre of the Canadian
Department of Telecommunications
and Telesat Canada make up the
group.

The tests are like those being
planned by the Federal Communica-
tions Commission Advisory Committee
on ATV Service for terrestrial ATV ser-
vices. Results will help determine opti-
mum parameters for satellite transmis-

Sumitomo supplies new FTLE system

HILLSBOROUGH, N.C.—Sumitomo
Electric Fiber Optics Corp. is supply-
ing the Cablevision Industries’ sys-
tem here with fiber-to-the-line exten-
der (FTLE), which involves a new
system architecture. It is the first
application of the system.

According to SEFOC, the archi-
tecture allows a reduction in the
number of active transmission com-
ponents cascaded from the head-

end to the customer. “A convention-
al electronic design for Hillsborough
would have required a cascade of
up to 46 active components to the
customer but the optical fiber-to-the-
line extender architecture requires
only five active components
between the headend and the cus-
tomer,” says Larry Corsello, vice
president for SEFOC.

]

Fiber-to-the-line extender

oI~ ==

D - Headend ‘?f;g‘:

. = Fiber repeater
@ = Fiber node (FTLE)
» = Line extender
--— = Fiber distribution
— = Coax distribution
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sion of ATV systems and benchmark
quality data to assist in identifying
applications appropriate for each sys-
tem. Initial plans are for testing MUSE-
E from NHK in Japan and HD-BMAC
from Digital Video Systems, the Cana-
dian subsidiary of Scientific-Atlanta.

in other CableLabs news, it chose
Jerrold to construct a test bed for ATV
via cable and fiber. Jerrold’s Applied
Media Labs agreed to build the system
and deliver it last month to CableLabs’
Advanced Television Test Center in
Alexandria, Va. CableLabs is conduct-
ing tests of six proposed ATV systems
under typical cable TV impairments,
including random noise, intermodula-
tion distortions, multipath and multiple
microreflections, hum and low frequen-
¢y noise, incidental carrier phase mod-
ulation and discrete frequency interfer-
ence.

SuperNTSC ATV

two years away?
SUNNYVALE, Calif.—Faroudja Re-
search Enterprises withdrew its
SuperNTSC system as a proponent for
the Federal Communications Commis-
sion’s advanced television systems
standard setting process and is starting
to commercialize the system immedi-
ately.

According to FRE, recent corre-
spondence from the FCC led it to
believe the system is in full compliance
with current regulations on color TV
transmission. Now all that is needed is
the SuperNTSC sets themselves,
which the company says could be
available within two years. FRE
promises over-the-air demonstrations
and consumer testing around the coun-
try “in the near future.”

SuperNTSC uses a standard TV
broadcast channel and is said to
require only low-cost modification of
broadcast and cable equipment. Con-
sumers will see some picture improve-
ments on current TV sets, but dramatic
differences will be seen on the
SuperNTSC sets, according to the
company.

@ C-COR will offer customers in the
United States and Canada an opportu-
nity to have until Jan. 31, 1991, to pay
for shipments of RF amplifiers and
accessories that they order and accept
billing for prior to Dec. 31, 1990. The
order must total $50,000 or more. In
other C-COR news, it expects first
quarter revenues and earnings to be

COMMUNICATIONS TECHNOLOGY

down, resulting in an anticipated loss
for the July through September period.
Finally, C-COR signed an agreement to
manufacture a special coaxial headend
for Smart House L.P.

@ Jones Intercable systems in Col-
orado’s Jefferson County, Evergreen,
Broomfield/Boulder County and
Brighton installed 1,179 new sub-
scribers in four days during an “Instant

offices. The new address is 1589 Cen-
tre Pointe Prive, Milpitas, Calif. 95035.
The phone is (408) 945-1477 and the
facsimile is'(408) 945-0977.

@ Conifer Corp. now offers a two-year
warranty on all products shipped after
July 1, 1990. The company manufac-
tures reception equipment for wireless
cable (MMPS) and ITFS.

@ Midwest CATV announced that it

will stock the Noyes family of fiber-optic
test equibment, which has been
approved for use by Jones intercable
and Jones Spacelink.

installation” promotion. The installs
were roughly 10 times greater than
usual.

@ E|P Microwave has moved its

BTSC Encoder Update

BTSC Encoder performance and reliability.

“A few vears ago, we selected Wegener's BTSC encoder over eight other manufac-
turers” encoders because we believed they offered the best performance. We've
now had over 160 of Wegener’s BTSC encoders on-line for the past three vears, and
I can’t recall us having much trouble with any of them. We had no idea that en-
coders could be as reliable as Wegener's have been.”

Dependable support.

“We also had no idea that Wegener's support service would be so dependable.

Years after installation, thev still meet our support needs. That kind of support is

invaluable when training new headend technicians who are still learning proper
headend procedures.”

Audio AGC performance.
“Recently, we installed a number of audio AGC boards
on channels that are switched between multiple
sources and /or carry local commercial
insertions. Thev've performed exc vsv

.“

& W, tionally well. And thev've reducec
1Tl . customer complaints about varving
LN > audio levels to virtually zero.”
o

R LT 2L ¢~ “Over the vears, I'd sav Wegener

M Can \ W  has been building more than
8 . " % fine products; thev've been

it Y building a reputation.”

Al Kuolas
Regional VP Engineering

Continental Cablevision -

the nation’s third largest
MSO.

Reader Service Number 14
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Unbiased lab tests

Several months ago we discussed your
innovative ideas particularly concerning
equipment testing as an extending service
to the cable industry. We all agreed if it
was donein a professional and unbiased
manner it would be of great value.

We have just read “CT’s Lab Report™
in the August 1990 issue and we are sur-
prised and greatly concerned. Firstly, the
overall layout amounts to a product pro-
motion, stating the manufacturer’s ad-
dress and telephone number at the end
of the report. Secondly, your whole test
setup certainly shows your desire to reach
avery positive conclusion. We had tested
the identical product at an earlier date in
our lab according to standard industry
procedures and atemperature range from
—-40°C to +55°C.

In our test, the temperature at the reso-
nant capacitor got as high as 108.2°C.
The maximum rating of this component
from the manufacturer is only 90°C. QOur
test report also contains a case temper-
ature vs. life graph showing a reduced life
expectancy of this capacitor to approx-
imately 20 percent of normal life range.
Furthermore, you are reporting that the
PIP surge protector module failed during
the short circuit test. We fail to understand
why an over-voltage device should fail
during a low voltage over-current con-
dition.

Allin all, we considered similar pack-
aging almost 20 years ago but our calcula-
tions showed that reliability would be sig-
nificantly compromised for only minor
gains in aesthetics and uniqueness.

In order to preserve fairness, impartiality
and simply professional reporting, we
would like to suggest that we jointly sub-
mit the unitto an independent test lab and
reporting the findings to your readership.
We feel strongly that this should be done
very promptly since misinformation has
been disseminated to your readership
and purchasing decisions may be based
upon that report. The damagesto all par-
ties affected will increase over time and
may affect your publication.

Thank you for yourimmediate attention.

Fred Kaiser
President
Alpha Technologies

Editor’'s note: The results presented in
“CT’s Lab Report’’ are what was measured

16 NOVEMBER 13980

in an unbiased evaluation at Jones Inter-
cable’s corporate engineering lab. We pub-
lish information on how to contact the
manufacturer as a courtesy to our readers.
As for conducting a test with the “desire
to reach a very positive conclusion,”’ | have
always approached product evaluations
with the intent to try to fail the test sample
under realistic operating conditions. It
would be a disservice to our readers and
unethical on my part to intentionally pre-
sent false or misleading data in “‘CT.”’

| recognize that Alpha has high stan-
dards to which their products are tested
but one thing our industry has lacked is
consistency in test procedures in many
areas. While we do have guidelines for
such things as the measurement of ampli-
fier distortions, we have yet to establish
consistent industrywide procedures for
power supply testing. As such, my tech-
niques for evaluation of a product such as
the Power Cast require a somewhat arbi-
trary decision on my part as how to con-
duct the test. Working with a competitor
(even using an independent lab) would—
even with perfectly valid results—throw
considerable doubt on the intent of such
a test.

While | do not dispute your findings, our
high temperature test was performed in
direct sunlight at +100° F ambient
(+37.8° C) on the roof of the Jones building,
and the room temperature tests inside an
air-conditioned lab at +68°F (+20°C). As
was stated in the report, the power supply
ran cooler at +100° F ambient with normal
air circulation than it did in the lab with no
air circulation. | would expect similar
results to yours had | placed the unit in a
sealed environmental chamber at +131°F
(+55°C) with no air circulation (even a
vented pedestal provides some air circula-
tion). In fact, placing the Power Cast—or
any active device for that matter—in an
unvented pedestal would be asking for
trouble. There is no question that opera-
tion of electronic components above their
rated value will substantially reduce their
life, but the Power Cast adequately dis-
sipated heat in normal operation conditions.

| too questioned the failure of the PIP
module, but the manufacturer stated that
the failure we experienced wasn’t unusual
given the three-day long short-circuit oper-
ation. In spite of that, the power supply
itself continued to function normally and
subsequent tests with a replacement PIP
module did not duplicate the failure we
experienced initially.

our environment

In the interest of cutting down on pollution
specifically, will you please discontinue
the practice of enclosure envelopes to
distribute your magazine. | personally see
no advantage; hundreds of magazines go
through the mail, minus envelopes, and
arrive intact.

| believe discontinuing this practice will
reap a couple of side benefits for you.
Specifically, you would certainly see a
cost saving and surely time saving would
register a positive as well.

[ look forward to your nextissue—minus
the envelope.

S.M. Nicholas

Executive Assistant
Rogers Cable TV
Calgary, Alberta, Canada

Editor’s note: Postal regulations require
magazines like ‘‘Communications Tech-
nology’’ to be enclosed in protective
envelopes whenever they are mailed out-
side the United States. We do occasionally
ship “CT”’in clear polybags domestically,
but only when the subscription renewal in-
sertis included. Otherwise, “‘CT”’ is mailed
without envelopes.

NTSC generator

I'd like to thank you again for the accurate
review of the Tektronix Model TSG-100
NTSC TV generator in CT's April 1990
issue and the continued use of the
VM700A in your lab reports. With many
facilities in the TV business respecting the
VM700A when it comes to performance
measurements, it appears to fit in this
evaluation role. If you ever need any
assistance on unusual or complex appli-
cations with the VM700A (or any other Tek
product for that matter) we would be glad
to help.

As our division continues to provide
more products tailored to cable industry
requirements, we expect and look forward
to working more closely with your publica-
tion in the future.

Jeff Noah
Public Relations
Tektronix Television Division
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Fast field security for your
cable TV pedestal

Only Utility Products
Pedestals come with
factory-provided knock
: , outs for installing Diversi-
T — | s fied Control Systems
with knock out ! = . Star Locks.
in place. . i A small but important
feature . . . because it pro-
vides maximum security
for cable TV pedestals or
apartment boxes fast and
easy right in the field.

Hasp broken or
missing? No problem.
Diversified’s Star Locks
are designed to deliver
Knock out is easily removed with hammer and a secure closure without
ordinary screwdriver. . 5

using the hasp. It's a great
combination: Star Locks
and Utility Products, the
best-selling pedestals in
the industry. And you can
get them both from one
trusted source: Anixter
Cable TV.

Locking clip fits over pedestal in seconds. Star Lock is tightened and removed only with special
screwdriver type key for maximum security.

EELANCERE--ANI

WEST-ANAHEIM: (714) 779-0500, (800) 854-0443, DENVER: (303) 740-8949, (800) 841-1531; SEATTLE: (206) 2516760, (800) 426-7665. MIDWEST-CHICAGO: (708) 350-7788, (800) 544-5368;
CLEVELAND: (216) 526-0919, (800) 321-8068; DALLAS: (214) 446-CATV, (800) 231-5006; IRON MOUNTAIN, MI: (306) 774-4111, (800) 624-8358; SKOKIE, IL HDQTRS: (708) 677-2600: EAST-ATLANTA:
(404) 840-7901, (800) 242-1181; LONG ISLAND, NY: (516) 293-7788, (800) 645-9510; NEW JERSEY: (201) 328-0980, (800) 631-9603; ORLANDO: (407) 240-1888, (800) 477-8396: CANADA-CALGARY:
(403) 250-9646; MONTREAL.: (514) 636-3636; TORONTO: (416) 625-5110, VANCOUVER: (604) 321-5885.

In an emergency, weekends and holidays or after 5 P.M. call toll free 1 (800) 323-8166.
Reader Service Number 66 CORPORATE OFFICES, ANIXTER CABLE TV, 4711 Golf Road, Skokie, IL 60076, (708) 677-2600 ©1990 Anixter Cable—TV



Video measurements for
picture quality assurance

By Adolfo Rodriguez

Marketing Manager, TV Measurement Systems
Tektronix Inc.

The most critical measurementin tele-
vision requires absolutely no technical
expertise at all to make. Even a 5-year-old
child can make it with as much speed and
certainty as the most accomplished video
expert. The measurement is judgment of
picture quality. And when the picture
‘‘goes allcrummy”’ during Saturday morn-
ing cartoons, the kids know who to blame
too. ‘““Hey, TV guys, hurry up and fix the
picture will ya.”

The picture is what television is all
about. To keep viewers happy, picture
quality must be assured. This means
catching and fixing video signal degrada-
tions early, before they evolve into objec-
tionable picture impairments. Total video
signal quality—not just levels—must be
maintained from headend, to hub, to sub-
scriberdrop. Thisimplies a wide range of
video signal and channel quality meas-
urements that can be both highly complex
and time-consuming. Fortunately, that
needn’tbe the case when video measure-
ment sets employing modern DSP (digital
signal processing) techniques are used.

DSP techniques allow all standard and
many special measurements to be auto-
mated within one instrument. Pressing a
few buttons will execute and display a
complete set of horizontal timing meas-
urements such as shown in Figure 1.
Press some other buttons and signal-to-
noise ratio (S/N) is measured from a noise
spectrum (Figure 2). Press a few more
buttons and the measurement can be
switched to frequency response and
group delay. Or, in afully automatic mode,
afull range of measurements (e.g., those
in RS-250B/EIA-250C, NTC-7, and RS-
170A) can be continuously cycled through
and compared to alarm limits.

To gain a better understanding of how
a DSP-based video measurement setcan
be used in picture quality assurance, let’s
take a closer look at some measurement
examples. These examples also will fur-
ther explain the DSP techniques used in
obtaining measurement results.
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Figure 1: Automated DSP horizontal timing measurement

display
B Timing Measurement RS-170A (NTSC)
Field = 1 Line = 17
- 9.77 u Sec
T 5.35 p sec ~ 8.0 &yclés
- 4.55 ;1 se& =

256 n sec |

Average Off

Figure 2: S/N measurement from FFT of a quiet line

Noise Spectrum (NTSC) Wfm -->
Field = 1 Line = 12
Amplitude (0 dB = 714 mV p-p) Noise Level =

0 Band width 10kHz to 5.0MHz (Unified)
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Null
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Average 32 -> 32
Low Pass Unified
5.0 MHz Weighting
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In-service measurements

Figure 3 shows a block diagram for a
conceptual test setup using a DSP-based
video measurement set. Actual test con-
figurations will vary depending on the type
of distribution plant and where testing is
done in the plant. Notice in Figure 3 that
the test setup is essentially the same as
would be used in applying a conventional
waveform monitor or vectorscope. Where
the signal has not been demodulated
down to baseband NTSC composite

video, a demodulator must precede the
measurement set.

A key goal, as indicated in Figure 3, is
to make all measurements in-service,
without interrupting subscriber viewing.
This requires use of vertical interval test
signals (VITS). Usually the program orig-
inator inserts VITS for tests at the program
source. These may be color bar, multi-
burst, NTC-7 Combination, or whatever
other standard test signals the originator
deems necessary. |f these signals are left

Dish

Receiver

Figure 3: conceptual in-service measurement setup

VITS

Downline plant

--------- —

inserter

Demodulator

Video
measurement
set

Figure 4: Mmultiburst measurement of frequency response

Average Off

Multi Burst (NTSC) WEm --> pFCC Multi Burst
Field = 1 Line = 17
Amplitude (0 dB = 60 % of 98.8 IRE Flag) (dB)
-1.02 -0.50 -1.38 ~-2.23 -3.24 -11.28
4.0
3.0
2.0
1.0
0.0
-1.0
~-2.0
-3.0
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~-5.0
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-12.0
-13.0
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~-15.0"
-16.0
0.5 1.25 2.0 3.0 3.6 4.2
(MHz)
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in the transmitted video they are available
for test use in the cable distribution plant.

Itshould be keptin mind, however, that
VITS existing in received signals will con-
tain any degradations encountered in the
original transmission path. Thus, any
downline measurements will need to be
made relative to received, rather than ab-
solute, VITS quality. When the needed VIT
signal is not present, or when absolute
measurements are desired, you may want
to insert test signals into the desired ver-
tical interval lines. A VITS inserter will be
necessary for this.

As a final point regarding test signals,
program originators may use different ver-
tical interval lines for VITS. This means
that you will probably need to search the
vertical interval lines on each channel and
prepare a channel-by-channel reference
chart for the available VITS. However, with
modern DSP-based video measurement
sets, creating such VITS charts becomes
unnecessary. This is because the auto-
mated measurement procedures use ver-
ticalinterval searches to find the specific
signals necessary for the selected meas-
urements. When the signal is found, the
measurement proceeds automatically. If
the necessary signal is not present the
instrument issues a message that the
necessary test signal is not present.

Establishing headend references

Signal-to-noise ratio and frequency
response are two basic overall tests for
channel quality, and thus picture quality,
assurance. These tests should be per-
formed first at the system’s headend to
establish a received signal quality refer-
ence. The tests are then repeated down-
line in the system to establish channel
quality relative to the received reference.

In the case of Figure 2, S/N has been
measured using the DSP techniques of
the Tektroriix VM700A video measure-
ment set. The video signal is digitized by
the instrument and all measurement pro-
cessing, including display construction,
is done digitally. This offers several
measurement advantages. Since dis-
plays of resuits are digitally generated,
they can be output over the instrument’s
RS-232C port to aprinter. This is what was
done to obtain Figure 2, which is a
printer’s duplication of the CRT display.
Such printouts are useful for documenting
channel or signal quality measurements
for later reference or comparison to other
downline measurements.

For more immediate, interactive needs,
digitally acquired signals also can be
stored as references. The stored refer-
ence thencan be displayed on-screen for
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comparison with subsequent signal
acquisitions.

S/N measurements

The DSP process used in making the
S/N measurement of Figure 2 involves
first digitizing a quiet line from the vertical
interval. As previously mentioned, the

more modern video measurement sets
automatically find and digitize the
necessary signal line for S/N or any other
selected measurement.

Once the quiet line is acquired, the in-
strument automatically applies a fast
Fourier transform (FFT) to obtain a noise
spectrum (Figure 2). S/N is then com-

Group Delay & Gain (NTSC)
Field = 1 Line = 41

Amplitude (dB) (Ref. at 0.20 MHz)

Figure 5: A test using (sin X)/x provides measurement results
for both amplitude and group delay vs. frequency

WEm -->  sin X/X

Average 32 -> 32

-1.0
0.0 1.0 2. 3.0 4.0 4.6
Group Delay (n sec)
40.0
30.0
20.0
10.0
0.0| ~ T T ———
-10.0
-20.0
-30.0
-40.0°
-50.0
0.0 1.0 2, 3.0 4.0 4.6

multiburst testing

Example short-haul limits file for automated

Caution Alarm

Lower Upper Lower Upper
FCC multiburst flag (% carr) 10.6 14.4 10.0 15.0
FCC multiburst flag (% bar/IRE) 92.5 107.5 90.0 110.0
FCC MB packet #1 (% flag) — 59.2 60.8
FCC MB packet #2 (% flag) — 58.9 61.1
FCC MB packet #3 (% flag) — 58.8 61.2
FCC MB packet #4 (% flag) — 58.7 61.4
FCC MB packet #5 (% flag) — 59.3 60.7
FCC MB packet #6 (% flag) - — —
NTC7 multiburst flag (% carr) 10.6 14.4 10.0 15.0
NTC7 multiburst flag (% bar/IRE) 92.5 107.5 90.0 110.0
NTC7 MB packet #1 (% flag) — 49.3 50.7
NTC7 MB packet #2 (% flag) —_ 491 50.9
NTC7 MB packet #3 (% flag) — 49.0 51.0
NTC7 MB packet #4 (% flag) — 48.9 51.2
NTC7 MB packet #5 (% flag) — 49.4 50.6
NTC7 MB packet #6 (% flag) — 48.9 51.2
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‘‘Regular...testing...
provides an excellent
historical reference

for spotting channel
degradations before
they become noticeable
picture quality
problems.”

puted automatically from the noise spec-
trum and displayed in the measurement
readout.

Noise measurements should be made
to establish a reference for each channel
atthe headend. Measurements then are
made downline to establish each chan-
nel’s noise contribution. Repeated
measurements on a particularly noisy
channel will help zero in on the noisy seg-
ment of equipment. Also, a measurement
cursor (vertical line onthe display)can be
positioned on any suspicious noise peak.
The frequency readout for the cursor loca-
tion (bottom of the display) is useful for
identifying possible noise or interference
sources.

Repeating the noise measurements as
often as necessary is relatively easy
because the measurement process is
automated. Also, it should be noted that
the DSP-based noise spectrum approach
does not require ancillary noise measure-
ment equipment. Noise reference gener-
ators or noise test sets are not necessary
for the DSP-based noise spectrum ap-
proach. However, various weighting filters
still may be required for some specific
noise measurement procedures. But the
necessaryfilter functions can be digitally
implemented by the video measurement
set, as indicated by the menu selections
at the bottom of Figure 2. This built-in
digital filtering eliminates the need for ex-
ternally connected hardware filters.

Frequency response evaluation
Along with low noise, picture quality
also relies on uniform gain and linear
phase transmission across the video fre-
quency band. The most common test for
gain uniformity is to measure the packet
amplitudes of a multiburst signal. Such a
measurementis shown in Figure 4, where
packet amplitudes are plotted against
frequency.
The advantage of the multiburst ap-
(Continued on page 50)
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ENTER THE ERA OF CATV
OPTICAL TRANSMISSION AT
YOUR OWN PACE, in your own
way. OptiFlex AM 1000 is the only
RF optical trunking system that
can be used for standard coaxial
trunking or for optical trunking.
That means you can upgrade your
current system to a full-featured
second generation system now,
then convert to fiber optic capabil-
ity when the time is right for you.
Upgrading to optical transmission
is as simple as installing optical

fiber and adding plug-in optical
receiver modules.

START SMALL, GROW
STEADILY. You can start with one
optical receiver (42 channel
capacity) and add up to three more
as you need them. Status monitor-
ing, extended bandwidth capability,
and trunk amplifier choices also
stretch your system’s configuration
possibilities.

COUNT ON STATE-OF-THE-
ART FEATURES, no matter which
system you choose. No other

system on the market features dual
output trunk ports and multi-func-
tional local or remote status moni-
toring. Plus, with a redundant
signal path configuration, OptiFlex
AM 1000 can‘maintain the coaxial
path as a backup to the primary
optical signal.

To learn more about the flexibil-
ity of OptiFlex AM 1000, contact
Augat Communications Group,
P.O. Box 1110, Seattle, WA
98111. Call (206) 932-8428 or toll
free 1-800-336-3526.

avom GROWNG pams
WITH OPTIFLEX AM 1000

AUGAT
AUGAT COMMUNICATIONS GROUP
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Cross-modulation redefined

By Earl Langenberg
Vice President of Engineering and Technology, US West

In 1968, Ken Simons described that cross-modulation is one
of two third-order distortion effects that do not result in com-
ponents at new frequencies! (the other being compression).
Cross-modulation (X-mod) was once the dominant distortion of
a 12-channel system. However, at today’s higher channel
loadings, composite second order (CSO) and composite triple
beat (CTB)have become the dominant distortions. Even though
no longer dominant, it is important that X-mod be understood
and measured.

Testing for X-mod is somewhat controversial because of the
way phase components are dealt with. Early on, engineers
learned that attempting to correlate measured data between a
spectrum analyzer and a selectively tuned voltmeter (or wave
analyzer) was compromised by phase modulation23. While
initially thought of as an amplitude modulation distortion, phase
X-mod exists at frequencies above 100 MHz. Some engineers
feel that the phase component for CATV performance testing
should be handled in a manner that best emulates the detector
of a TV tuner and so use a frequency-selective voltmeter to make
the test.

Spectrum analyzers measure and display the absolute mag-
nitude of vectors within the selected resolution bandwidth with-

out regard for phase relationships. Wave analyzers and tuned
frequency-selective voltmeters on the other hand measure and
display the resultant magnitude of vectors in the passband taking
into account phase relationships. X-mod measurements taken
with a spectrum analyzer can measure 0 to 10 dB worse than
measurements taken with a selectively tuned voltmeter because
of the way the two instruments handlie phase components.

The second edition of the NCTA's recommended practices
for measurements on cable systems4 defines X-mod as ‘‘a distor-
tion, resulting from the non-linearity of a system, which causes
a carrier in the system to be modulated by the various desired
signals carried on the other channels in the same system.
Cross-modulation is specifically defined as the ratio of the peak-
to-peak amplitude of the modulation on the test carrier (caused
by the signals on the other modulated carriers) to the peak level
of the test carrier””

itisimportant to understand that at the time X-mod ratios were
defined the only practical way to measure them was in time
domain using oscilloscopes or tuned RF voltmeters. In the time
domain, RF carriers are eliminated in the detection process.
Consequently, there is little or no ambiguity between the ratio
as defined vs. what is actually measured. Terms like ‘‘desired

(Continued on page 74)

Figure 1: Frequency domain
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1 GHz cable testing
using variable bridges

Comm/Scope has continually evaluated and developed
methods of automatic cable testing procedures. A new sys-
tem—in production for 18 months—is called the Automatic
Cable Testing System (ACTS). It is a culmination of approxi-
mately 10 years of research and development. Being a large
manufacturing company introduced some unique testing
problems (due to volume) and many technical problems had
to be resolved. This article will address these areas.

By Pete Stulginski

Analysis and Network Manager, Comm/Scope Inc.

Several early attempts to automate the cable testing pro-
cedure were burdened by the level of technology in analyzer
equipment, control systems and the economic environment.
The Hewlett-Packard HP8505 was one of the first in the net-
work analyzer family that had some promise in solving the
limitations in measurement equipment. Although not a pow-
erful enough piece of equipment, it did allow us to develop
the definition of the requirements to accomplish autotesting
of our products.

The introduction of the Hewlett-Packard HP8753 analyzer
ushered in the new generation of network analyzers. Other
elements that helped move along testing technology were

Manual test system

tong ouon

M UTIE

Power splitter —3» 50-/75-ohm pads

50-/75-ohm pad —»

l
00

75-ohm RF bridge

Cable under test A
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the advancements of distributed computer systems such as
the Hewlett-Packard HP9000 Unix systems and the growth
of the industry, which made developments more economical
to pursue.

Early on we learned that one of the best resources at our
disposal is our people. Our inspectors gained a lot of knowl-
edge in identifying good product by evaluating waveform
patterns, which is near impossible to detect programically.
This was the driving factor that made us pursue the variable
bridge measurement vs. predicted measurements using a
fixed bridge.

Our first attempts at automated testing used the network
analyzer with a standard fixed bridge S-parameter test set.
The following formula illustrates the calculation used to pre-
dict the return loss (RL):

‘ — Zrofl
RL =—20Iog1o(zms‘ Zref| )

Zrneasi +Zcef|

Where:

Zoreos; = 7541 +p)
(1-p)

n
Zref=1 *Z Zi
n i

This result can be very predictable provided the charac-
teristic impedance is measured accurately. Factors that can
lead to inaccuracies in the impedance measurement are:

* The test leads located between the bridge and the cable
are critical in RL measurements. With the volume of tests
performed daily the stability in electrical characteristics can-
not be maintained.

* Discontinuities in the cable will vary the impedance mea-
surement.

The advantages of using variable bridges are:

* It has the ability for direct readings of variable bridge impe-
dence and RL measurements.

* The test ports are physically at the ends of the cable.

* Waveform and patterns are available to the operator for
direct feedback.

* Tests can be performed manually without the use of con-
trolling equipment.

* Fixed bridge measurement is possible.

The ability to tune or balance the bridges, matching the
characteristic impedance of the cable, provides information
on the maximum power that the cable is capable of transmit-
ting while uncovering any return loss peaks that might be
hidden in noise of fixed bridge measurements.

(Continued on page 76)
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«Shouldn’t the cable your business

© 1990 ATKT

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

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

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 tightlv 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

Bell Laboratories.

For more on cable that’s at its best
when the elements are at their worst,
call AT&T a1 1800 344-0223,
ext. 223.
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Evaluating pay-per-view
ordering technologies

By Dan Moloney
Director, Product Management
Subscriber Systems Division, Jerrold Communications

As addressability becomes the norm,
the type of pay-per-view (PPV) service
and, concurrently, the type of ordering
methodology used to deliver it become
serious topics of discussion for cable
operators. There are several methods at
varying costs for an operator to consider
when offering PPV.

Will PPV be as common as a pay ser-
vice with almost hourly offerings? Willthe
cable system offer more than one chan-
nel? Will the service be limited to occa-
sional blockbuster events such as prize
fights? Or will a steady diet of movies and
other features be offered? The answers
to each of these will determine what type
of ordering method is best.

System architectures

First, let's distinguish between system
architectures. The two basic choices are
one-way and two-way systems.

In a conventional one-way addressable
system, a customer orders a PPV program
by calling a customer service representa-
tive (CSR) before the event. The CSR
enters the program selection into a billing
computer, which forwards the request to
the addressable controller and enters this
purchase information into the subscriber’s
data base for later invoicing. This ap-
proach, while the least expensive to im-
plementin terms of capital outlay, requires
subscribers to order significantly in
advance and may require a larger staff of
phone operators, depending on the anti-
cipated volume of incoming calls. Call-in
PPV operations represent a high variable
cost, or cost for purchase, for processing
the order.

Experience shows a general sub reluct-
ance to order wellin advance of an event.
This reluctance is based on the sub's reti-
cence to make concrete advance plans.
important or special programs around
which a viewing schedule can be planned
can overwhelm this reticence.

Two-way systems offer another archi-
tecture. These remove the operator’s
intervention in the ordering cycle and
reduce the possibility of errors. Subs enter
apurchase requestand the orderis auto-
matically executed.

Two-way systems are divided into two
broad categories: advanced order (or real-
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time) processing and store-and-forward
systems. Each category can be further
divided into two-way RF and two-way tele-
phone return. Two-way RF systems use a
return RF path provided by a two-way
cable distribution plant. Two-way phone
systems use the public switched tele-
phone network to communicate ordering
information back to the headend.

Real time

There are many real-time ordering con-
cepts. Real-time RF systems use a device
in the home that accepts order informa-
tion and forwards the information to the
headend control system through the
return RF path. The headend computer
checks the credit worthiness of the sub,
records the purchase and forwards an
authorization to the converter.

While this process is generally not time-
consuming for a large system, it may
require the sub to orderin advance. If the
control system is down or there is noise
oringress in the return spectrum during
a broadcast, potential customers will be
lost.

Real-time telephone systems take on
several different forms. These include the
automated response unit (ARU) voice
response systems, which use a computer
at the headend to answer subs’ calls.
Synthesized or taped verbal cues ask a
series of questions and the sub responds
by entering codes using a touch-tone
telephone keypad.

A purchase session with a voice
response system requires an average
connection time between 60 and 90
seconds. When multiplied by many subs,
this represents a serious limitation on the

‘“Many cable operators
may find that the hybrid
store-and-forward IPPV
approach provides the
greatest flexibility in
confirming operational
parameters of the
system and using

the available
communication
resources.”

volume of traffic the system can handle.
A voice response system requires a
capital outlay for headend equipment,
phone lines and touch-tone devices for
those subs without this service.

Auto-dial devices let subs order pro-
grams by entering information into a ter-
minal connected to the telephone line.
The microcomputer in the terminal com-
municates with the headend computer.
Once an order has been phoned in, the
customer’s credit checked and a record
established for invoicing, the addressable
controller downloads the appropriate
authorization over the one-way address-
able system.

Call duration (including connect/dis-
connect and line recovery) is estimated at
15 seconds. This, again, represents a
serious bottleneck when extended over a
reasonably sized sub base. If many tele-
phone lines are used, the bottleneck will
shift to credit verification, order recording
and converter authorization steps. The
system requires a capital outlay for head-
end equipment and significant outlay for
sub equipment but enjoys a low variable
cost for purchase processing.

Automatic number identification (ANI)
uses the telephone switching equipment
to accept purchase requests. With this
feature the telco computer identifies call-
ing parties, accepts program orderingin-
formation and forwards it to the cable
operator’s computer. The cable com-
pany’s billing system cross-references a
telephone number with a subscriber ID,
checks credit, verifies personal identifica-
tion data, records the purchase for in-
voicing and forwards an authorization to
the sub over the one-way addressable
system. The system requires a communi-
cation path from each telco switch serving
the franchise areato the cable computer.

A few bottlenecks exist in an ANI
system. First, a typical telephone switch
center is equipped with call receivers
(CDRs) that create the dial tone and ac-
ceptdialing inputs. The number of CDRs
in a switch is dependent on the peak traf-
fic load anticipated when the switch was
designed. This is typically less than 1 per-
cent of the number of telephone subs
served by the switch. A barrage of calls
created by last-minute PPV ordering could
use all the available CDRs.

(Continued on page 77)
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What to consider
In PPV sources

The following is adapted from the ‘1990
NCTA Technical Papers.’’

By Robert H. Shaw
Systems Engineer
Pioneer Communications of America Inc.

Pay-per-view (PPV) programmingis be-
coming an increasingly important source
of revenue for the cable operator. To boost
the subscriber buy rate, it is necessary to
offer a wide variety of programming that
will entice the substo buy more frequently.

The current use of satellite distribution
allows many systems to provide quality
programming as well as frequent block-
buster events. However, the satellite-
delivered system does not allow for cus-
tomization of program offerings.

Videotape systems allow for customiza-
tion but at the expense of lower equipment
reliability and higher maintenance re-
quirements. A laserdisc-based system
can offer customized programming with
low maintenance, high reliability and a
quality signal.

Inthis article | intend to present acom-
parison of the different technologies avail-
able to allow operators to determine which
system would work best in their particular
application.

Satellite-delivered

Geosynchronous orbiting satellites
have been used for many years for the
distribution of most CATV programming.
This technology is a tried-and-true means
for providing nationwide programming for
the likes of movie and sports program-
mers and superstations.

After initial setup and alignment, the
satellite receive system requires relatively

Figure 1: satellite hardware
(single- or dual-channel)
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low maintenance and only occasional re-
adjustment of the receive components.
Maintenance of other support equipment
may require more frequent attention (e.g.,
compressed air or gas feed line pressure
hardware). Signal quality is generally very
good although occasional problems may
appear, such as rain or snow fade, sun-
outages and satellite drift.

Although these problems should not
pose a long-term threat, the operator must
be prepared to deal with customers that
call with related complaints and deal with
them in a diplomatic manner.

Videotape

Videotape has been used for many
years as a source for commercial inser-
tion as an economical means to provide
fast, flexible service to advertisers. it also

Figure 2: satellite system wiring
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was used as a PPV video source in the
early days of cable before the widespread
use of satellite-delivered signals.

Using videotape players for PPV
causes many operational problems—the
main one being maintenance. Unless the
operators can spend many dollars on a
CART machine, they are forced to use
human labor as the means to keep the
videotape recorders (VTRs) stocked with
tapes ready for playing. Tapes must be
changed every hour for an uninterrupted
source of video. This requires continuous
manning and can become even more
costly over the long-term when salaries for
the tape operators are considered.

Preventive maintenance on the equip-
ment also is very high requiring frequent
head cleanings, lubrication and mech-
anical repairing of broken or worn parts.
The occasional ‘‘devouring’’ of tapes by
the VTRs also must be considered when
stocking the movies and ordering tapes.
The potential for video noise due to tape
drop-outs and/or other problems can
cause much customer dissatisfaction with
the PPV programs.

Although videotape presents many
problems, the one main advantage is the
ability to provide localized programming
to subs. This ability to custom tailor the
video selection to the market makes
videotape a highly desirable means for
providing PPV.

Laserdisc

The use of laserdisc players is fairly new
to the cable industry. They can provide ad-
vantages of videotape players without
their disadvantages.

A clean video signal can be obtained
without the degradation caused by re-
peated playing of the laserdiscs. This is
because the laserdisc pickup does not
contact the disc in any manner, unlike the
videotape player head that is constantly
spinning in contact with the tape surface.
Adirty videotape head can grind the oxide
layer off the videotape causing picture
degradation and eventually render the
tape useless. Multidisc players also are
available to eliminate the need for the
operator to manuaily remove and insert
discs for continuous play.

All of these factors add up to low attend-
ing maintenance, consistent program pic-
ture and audio quality and the capability

COMMUNICATIONS TECHNOLOGY
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Figure 3: videotape
hardware
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for localized custom programming.

Signal quality

One of the first considerations almost
any operator will make s the overall qual-
ity of the signal source available. For a
satellite receiver system, the limiting fac-
tor of the signal quality is the descrambler
unit (assuming a scrambled satellite sig-
nal). A VideoCipher Il typically has a
weighted signal-to-noise ratio (S/N) of 57
dB. This measurement compares to 47 dB
for a 3a-inch (U-matic) VTR', and 57 dB
for the laserdisc player.

When using videotape as the program
source, signal degradation caused by the
cable plant must be evaluated carefully.
Subscriber satisfaction with the PPV ser-
vice will depend on the end point quality
of the signal. The following table com-
pares S/N among the three PPV sources.

Satellite receiver/decoder 57 dB
Videotape player > 47 dB
Laserdisc player 57 dB

Mechnical considerations
Depending on the particular system be-
ing used to provide PPV service, the
amount of space required for the hard-
ware varies widely. Headend space is
usually at a premium and efficient use of

Figure 4: videotape system wiring

it must be well-planned to accommodate
the equipment needed for PPV service.
Not considered in this comparison is any
of the associated headend gear such as
modulators and scramblers that would be
installed in the headend regardiess of the
type of system used.

® Satellite system. A satellite system
consumes the least amount of space in
the headend. (Referto Figure 1.) A typical
satellite receiver is three EIA units high
per channel. (An EIA unit is 1.75 inches
in height for a normal 19-inch wide rack.)

Some receiver models, however, can fit
two receivers into this same package size.
Additional space of at least one EIA
should be included for proper cooling of
the receiver with two EIA being the ideal
spacing. A VideoCipher decoder is four
units high and includes its own cooling
space with the unit. The design of the
decoder allows cool air to circulate over
the main circuit board even in systems
without forced-air cooling. This totals nine
EIA units per channel (13 EIA units per two
channels if a dual receiver configuration
is used).

If video switching is implemented to
switch to an alternate program source in
case of receiver failure (fail-safe system),
this equipment will require more space.
However, the additional space can be con-
sidered negligible in this discussion since
it usually can be used for multiple
channels.

Most satellite equipment is bolted

To TV modulator C:i,d;g (‘ ‘ directly into the rack where it is mounted.
No special hardware is needed to accom-
Time-base (Continued on page 80)
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Copv-protection
update: The Eidak tests

By Bill Periman

Director of Operations

And Linda Beech Cutier
Vice President of Marketing Communications
Eidak Corp.
The potential opportunity for earlier pay-per-view release
dates and the revenue potential for later markets for PPV

Figure 1: Typical Eidak time profile
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programming has created a demand for some form of con-
trol over unauthorized copying of program material. Electron-
ic copyright protection has been developed and tested and is
now available for PPV programs.

Eidak's electronic copy-protection is achieved by modifi-
cation of the video signal in such a way that a program still
can be readily displayed on a standard receiver or monitor,
however, an attempted recording using a videocassette
recorder has no commercial or entertainment value. Copy-
protection methods rely on differences in sensitivity on the
part of VCR and TV receivers to modifications of the video
waveform 1,2,3. For the transmitted PPV signal, the Eidak
technique uses modification of the TV frame rate. It has
been developed and tested specifically for operation in cable
systems, with emphasis on security and compatibility with
other equipment.

Eidak protection method—A recap

The PPV copy-protection technique varies the field rate in
such a way that proper synchronization is upset, the VCR
servo loses lock and the video signal is improperly applied to
the recording tape. The effect on playback is to create inter-
ruptions in the program material (i.e., goes to snow), on-
screen artifacts due to non-synchronized head switching and
other video distortions. Because of the all-electronic nature
of the TV servo circuits they are left virtually undisturbed by
this process. The variation in field rate is achieved by adding
or deleting horizontal lines. For maximum effect, the tech-
nique is applied periodically as shown in Figure 1.

Analysis of program material to determine the optimum
profile timing (e.g., scene changes) occurs prior to transmis-
sion for prerecorded material. A data file is created that
associates this information with the program’s time code
track. This information then either is inserted in the vertical
blanking interval (VBI) on the prerecorded medium ( i.e.,
tape) or kept on file for use with the copy-protection process-
ing equipment. For live events the scene change analysis is
performed automatically in real time.

Variation of frame length is accomplished digitally by
changing the rates at which frames of digitized video are
written into and out of a multiple frame store buffer memory.
Within the Eidak headend processor (Figure 2), the control
code reads the profile timing data and uses it to control the
variation in number of lines per frame. (Alternately, the con-
trol code reader extracts this information from a data file and
matches it to the time code.) Another important function of
the processor is the scrambler interface. Because the copy-
protected signal inherently contains non-standard vertical

COMMUNICATIONS TECHNOLOGY
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Figure 2: Eidak processor
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sync, some resynchronization must be provided for cable
scramblers, which typically are dependent on precise VBI
timing. For remote hub operations of scramblers, frame
length data is encoded into the VBI and at the hub location
an Eidak scrambler interface (ESI) converts the frame length
information into resynchronization signals for the scrambler.

Aithough the copy-protected process for PPV is per-
formed in real time for a transmitted signal, it also can be
applied to a prerecorded medium (e.g., laser disc). In this
case the copy-protection process is applied to the video sig-
nal during the mastering of the disc. When such a copy-pro-
tected disc is used later for program origination, the resulting
video signal is already copy-protected (Figure 3).

Technical field testing

System operation with video signals that depart in any
way from the NTSC standard of 525 lines per frame require
attention to compatible operation of equipment. Cable sys-
tem segments in which particular care must be taken to
assure compatibility are:
*Headend—video processing equipment and addressable
scrambiers.
*Hubs—link transmission equipment and addressable
scramblers.
*Subscriber equipment—addressable converters and TV
receivers.

Since early 1989, the Eidak copy-protection technology

Figure 3: stand-alone PPV with Eidakized laser disc
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Figure 4: scrambler interface (ESI)

VBI data

Clock and
vertical reset

) ntrol signal
Vertical control signals

reset

receiver

»
generator

To cable
scrambler

Eidakized Sync

video

=

extractor

Eidakized
video

>

To cable
scrambler

has been field and market tested in three cable systems,
each representing a unique system configuration and thus
an opportunity to specially address these segments. The
installations were: Viacom Cablevision in Milwaukee (Febru-
ary-June, 1989), Continental Cablevision, in Newburyport,
Mass. (April-December 1989), and Warner Cable Communi-
cations in Medford, Mass. (April-September 1990).

In each case, a stand-alone copy-protected PPV channel
was offered that provided movies at the same time they were
made available to the video store, whereas the typical PPV
release is four to six weeks after home video. Thus the
objectives of these tests were twofold. The technical objec-
tive was to evaluate cable system compatibility issues; the
marketing objective was to assess consumer response to
non-recordability in light of a more favorable PPV release.

In the initial installation in Milwaukee rigorous technical
testing was conducted. As a result, the profile shape was
perfected (Figure 1) to maximize effectiveness against
recording and to minimize visible effects of system or receiv-
er artifacts.

In each test location the cable system’s distribution equip-
ment, including AML microwave and supertrunk links, was
transparent to protected signals. It should be noted, howev-
er, that once a video signal is copy-protected it should not be
passed through any other sync-sensitive or sync-restoring
video processing.

Compatible operation with headend equipment is the key
to satisfactory distribution of copy-protected signals within
the cable system. Addressable scramblers aimost always
use vertical field rate timing for one or both of two purposes.
Usually address control and/or program identification data is
transmitted either within the VBI or applied to the sound car-
rier and timed to coincide with the VBI. It is common practice
for the scrambler to determine VBI timing by counting lines

42 NOVEMBER 13980

or clock pulses from a previous VBI, with the assumption
that frame rate timing is standard 525 lines/frame. In order
to accommodate video with an Eidakized signal’s variable
field length it was necessary to provide the scrambler with
field reset information, either in the form of a reset timing sig-
nal or by interruption of the scrambler’s internal timing clock.

The systems involved in the three tests each used differ-
ent headend scramblers, specifically Zenith Z-TAC, Jerrold
RF and Pioneer. (All other major scrambling systems also
have been laboratory tested for compatibility.) In each case,
minor modifications to the headend scrambler were made to
achieve compatible operation with the Eidak signal. It should
be noted that no changes or modifications were required in
the addressable converters.

In the Medford test, a multiple hub configuration was
encountered for the first time, affording the opportunity to
field test the scrambler interface (ESI). In cases where the
scrambler is remote from the location where the copy-protec-
tion is applied (e.g., satellite delivery of copy-protected sig-
nals, hubs or origination from laser discs), the ESI is used to
derive the reset control signals from the copy-protected
video signal. The ESI (Figure 4) consists of a data receiver
that extracts the frame length data encoded in the VBI. The
frame length data is used to generate properly timed reset or
clock interruption pulses for the scrambler; the ESI is config-
ured for each type of addressable scrambler.

in addition to the ESI, the production model of the Eidak
headend processor was installed and tested in Medford,
whereas in the preceding tests prototype units were used.
Both the ESI and headend processor performed exactly as
expected.

The effect of the Eidak signal on consumers’ TV sets was

(Continued on page 85)
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FM basics for cable TV, Micah Martin, Paragon Cable of
Portland, August 1990, 98.

How a cable system works, National Cable Television Insti-
tute, June 1990, 128.

Basic electronics theory, Kenneth T. Deschler, Cable Corre-
spondence Courses, April 1990, 24.

Biro co-channel locater map

Off-air Gh. 13, Steven |. Biro, Biro Engineering, February
1990, 143.

Off-air Ch. 12, Steven I. Biro, Biro Engineering, January
1990, 104.

Off-air Ch. 11, Steven |. Biro, Biro Engineering, November
1989, 98.

Blonder’s view

Survival formula: Science in, sports out, Isaac S. Blonder,
Blonder Broadcasting Corp., March 1990, 16.

Is broadcasting doomed to die?, Isaac S. Blonder, Blonder
Broadcasting Corp., February 1990, 18.

Is there an electronics engineer in the house?, Isaac S.
Blonder, Blonder Broadcasting Corp., January 1990, 16.
The FCC has has the power, Issac S. Blonder, Blonder
Broadcasting Corp., November 1989, 14,

Cable basics

Cable basics: Part IV, Richard G. Covell, General Instru-
ment's Jerrold Division, July 1990, 95.

Cable basics part Ill, Richard G. Covell, General Instru-

44 NOVEMBER 13880

ment's Jerrold Division, June 1990, 120,

Cable basics part I, Richard G. Covell, General Instrument’s
Jerrold Division, May 1990, 78.

Cable basics part 1, Richard G. Covell, General Instrument’s
Jerrold Division, April 1990, Back to Basics 28.

Cable Games
Technicians at play, Rikki T. Lee, September 1990, 39.

Cable-Tec Expo

Cable-Tec Expo '90: Music to the ears, Rikki T. Lee (with
assistance from Toni 1. Barnett, Shelley Bolin, Ron Hranac
and Laura Hamilton), August 1990, 30.

Engineering conference: Keep customer satisfied, Rikki T.
Lee, August 1990, 36.

Chromaticity

The CIE chromaticity diagram, Lawrence W. Lockwood, Tele-
Resources, March 1990, 34.

The CIE chromaticity diagram, Lawrence W. Lockwood, Tele-
Resources, November 1989, 66.

Ciciora’s Forum

Three years in passing, Walter S. Ciciora, American Televi-
sion and Communications, December 1989, 134.

In-home wiring: Where to from here?, Walter S. Ciciora,
ATC, November 1989, 96.

CLI and signal leakage

A 1990 U K. view of radiation (leakage) and ingress, Bob
Beaumont and lan Chamberlain, British Telecommunica-
tions, July 1990, 54.

A 1990 U.K. view of radiation (leakage) and ingress, Bob
Beaumont and lan Chamberlain, British Telecommunica-
tions, June 1990, 36.

Effects of AML microwave on CLI, Dane Walker, Hughes Air-
craft Co.'s Microwave Products Division, June 1990, 30.
Non-comptiance and consequences, John Wong, Federal
Communications Commission, June 1990, 32.

How to build a calibrated leak, Ron Hranac, June 1990, 35.
Code of Federal Regulations, Part 76, Federal Communica-
tions Commission, June 1990, 84.

How to prepare Form 320, John Wong, Federal Communi-
cations Commission, April 1990, 32.

Signal leakage software Q & A, Richard Amell, MetroVision,
April 1990, 20.

How to build a signal leakage dipole, Ron Hranac, April
1990, Back to Basics 6.

Going into training for the bout with leakage, Dave Barrett,
Jones Intercable, January 1990, Back to Basics 2.

CLI: The final preparation, Andy Skop, Anixter Cable TV,
January 1990, Back to Basics 6.

Picture this—The effects of a failed CLI, Steve Johnson,
American Television and Communications, January 1990,
Back to Basics 8.

“I'm from the FCC and this is an inspection,” Clark E. Poole,
Federal Communications Commission, November 1989, 59.
Twenty questions: CLI quiz, Mark Harrigan, November
1989, 60.

Commercial insertion
Commercial insertion interface in the headend, Steve Fox.
Mega Hertz, August 1990, 28.

Competing technologies
From design to dish, Paul Beeman, TVN, October 1990, 22.

Fiber-optics vs. satellite distribution, Ray Sensney, Vyvx,
October 1990, 26.

Filling the void with wireless cable, Marty Jefferey,
Microwave Distribution Systems, October 1990, 30.

The winds of change, Archer S. Taylor, Malarkey-Taylor
Associates, January 1990, 102.

Telcos and FTTH activities, Lawrence W. Lockwood, TeleRe-
sources, December 1989, 115.

Construction

Managing construction projects, Ron Cotten, Engineering
Technologies Group, October 1990, 34.

Your rebuild options, Bob Young, General Instrument's Jer-
rold Division, June 1990, 40.

Cheaper, traditional upgrades may be best, Monte Errington,
Rob Lego, Fred Rogers and John Tinberg, Quality RF Ser-
vices, June 1990, 44.

NEC Article 820: Cable installation, National Fire Protection
Association, May 1990, 77.

A rebuild strategy for the 1990s, Bernie Czarnecki, Cable-
masters Corp., April 1990, 24.

The MDU in the rebuild process, Rick Cooper, Geographic
Mapping Systems, April 1990, 27.

How to manage rebuilds and upgrades, Larry C. Brown and
Jerald L. Evans, NaCom Corp., April 1990, 28.

Basic aerial construction, Bruce Liles, Casco Communica-
tions, March 1990, Back to Basics 2.

Converters

The mystery surrounding converter preamplification, Dan
Moloney, General Instrument’s Jerrold Division, November
1989, 45.

Correspondent’s Report

General Instrument's HDTV proposal, Lawrence W. Lock-
wood, TeleResources, August 1990, 112.

Optical bandwidth, Lawrence W. Lockwood, TeleResources,
August 1990, 154.

About HDTV scanning line rates, Lawrence W. Lockwood,
TeleResources, May 1990, 96. -
Optical amplifiers, Lawrence W. Lockwood, TeleResources,
January 1990, 88.

Telcos and FTTH activities, Lawrence W. Lockwood, TeteRe-
sources, December 1989, 114.

CT's Lab Report

Regal Gold Label 1 GHz drop passives, Ron Hranac, Octo-
ber 1990, 102.

CADCO's 362HL automatic input offset headend processor,
Ron Hranac, September 1990, 114.

Power Guard's 60 VAC Power Cast power supply, Ron
Hranac, August 1990, 122.

S-A’s frequency agile output converter, Ron Hranac, July
1990, 72.

Engineering Consulting's VIDG video page generator, Ron
Hranac, June 1990, 143.

Times Fiber Communications 1 GHz cable, Ron Hranac, May
1990, 92.

Tektronix TSG-100 NTSC TV generator, Ron Hranac, April
1990, 48.

Customer service

What is going on out there?, Archer S. Taylor, Malarkey-Tay-
lor Associates, April 1990, 138.

Customer contact: Actions and words speak loudly, Sacon-
na Blair, Jones Intercable, April 1990, 32.

Fiber optics: The key to improve customer service, Dean
DeBiase Sr., Anixter Cable TV, December 1989, 34.

Oesign

Sorting out CATV CAD: Part 1, John Gutierrez, ComNet,
October 1990, 32.

Basic AC system design, Mark Bowers, CableSoft Engineer-
ing Services, October 1990, 38.

Basic RF system design, Mark Bowers, CableSoft Engineer-
ing Services, September 1990, 41,

High power microwave broadband transmitter design and
application, Tom M. Strauss and Rui T. Hsu, Hughes Aircraft
Company's Microwave Communications Products, March
1990, 30.

Digital technology

The evolution of digital, Herman Gysel, Synchronous Com-
munications, February 1990, 20.

Using spectrum analyzers in microwave digital radio mea-
surements, Jim Boyer, Hewlett-Packard, February 1990, 24.

F-connectors

It's the person that counts in the F-connection, Ron Hranac,
July 1990, 40.

F-fitting cross reference chart (wall chart), June 1990, 175.
Making the F-connection, Ron Hranac, May 1990, 74.
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Town, country, or city, there’s only one cable available with 1GHz bandwidth
and that's T10 from Times Fiber Communications. T10, the highest bandwidth drop
and semiflex cable in the industry, is now ready for delivery. This cable is the solu-
tion for upgrades or rebuilds, since it is compatible with your present configuration
and your future requirements.

T10 will carry more channels with better picture quality than ever before. And,
T10's higher bandwidth capability will support the new high definition television
signals. The cable is triple bonded to eliminate cold temperature pullout problems
and provide added resistance against moisture and corrosion.

T10 is a product of the acknowledged leader in cable technology — Times
Fiber Communications. When it comes to making sure your upgrade or rebuild
brings future returns, specify the Only Gig in Town — T10.

For more information, see your TFC representative or call 1 -800-TFC-CATV.

\—v—1 TIMES FIBER COMMUNICATIONS, INC?*
1r a company of

o7 ﬁﬁff : L/;f/ul(z nlz/lim, ¢///;/('
358 Hall Ave. « PO. Box 384 « Wallingford, CT 06492

r FC ..Where technology meets the bottom line.

Reader Service Number 25



OPTICAL SOLUTIONS THAT
OPTIMIZE PERFORMANCE.

Magnavox has a line of sophisticated fiber optic prod-
ucts, including transmitters, couplers and receivers,
that work in unison with your RF equipment to bring
cost-effective fiber optic quality to your coaxial sys-
tem. The result is a system with higher subscriber
satisfaction and plenty of room to grow.

AM fiber optic products are
currently available in rack mount
and strand mount configurations.

By upgrading with fiber optics you boost system
capacity, reliability, quality and profits. By using
Magnavox you get a quality system designed by fiber
optic professionals.

So, bring your cable system into the 21st century
with the Magnavox Fiber Optic System. Call your
Magnavox representative to find out more.

MAGNAVOX

CATV SYSTEMS, INC.

100 Fairgrounds Drive, Manlius, NY 13104
(315) 682-9105 Fax: (315) 682-9006
Call 1-800-448-5171 (In NY State 1-800-522-7464)

Reader Service Number 64




Fiber optics

Fiber-optics vs. satellite distribution, Ray Sensney, Vyvx,
October 1990, 26.

Basics of outdoor optical cable installation, Part 1, Jim Hart-
man, FiberLite International, October 1990, 88.

Distribution system evolution, Geoffrey S. Roman, General
instrument’s Jerroid Division, September 1990, 22.

CATV for the '90s: Fiber and a vision for the future, Jim
Chiddix, American Television and Communications,
September 1990, 24.

Broadband AM lightwave transmission systems, Carl J.
McGrath, AT&T Bell Laboratories, 26.

Surviving with fiber optics, James E. Hayes (Fotec) and Al
Bierman (Optical Networks International), September 1990,
28

Basic fiber-optic concepts, Axsys Communications,
September 1990, 32.

Training today prepares for impending fiber future, Jim
Hartman, FiberLite International, July 1990, September
1990, 34.

Fiber-optic LAN applications, Jim Hartman, FiberLite {nter-
national, July 1990, 44.

Optical bandwidth, Lawrence W. Lockwood, TeleResources,
June 1990, 154.

Fiber-optic splicing simplified, Colin Holway and Russelt
Turner, Sumitomo Electric Fiber Optics Corp., May 1990, 66.
Performance of AM multichannel fiber-optic links, Rezin
Pidgeon, Frank Little and Lee Thompson, Scientific-Atlanta,
March 1990, 20.

Get serious: AM fiber optics, David E. Robinson, General
Instrument's Jerrold Cableoptics, March 1990, 24.

A guide to fiber lingo, Todd Jennings, Siecor, March 1990,
Back to Basics 10.

Measuring return loss of mechanical splices, K.M. Yasinski
(AT&T Bell Labs) and Mike Kelly (Anixter Cable TV), March
1990, 26.

Optical amplifiers, Lawrence W. Lockwood, TeleResources,
January 1990, 88.

Dave Wachob: A look ahead, interview with Dave Wachab,
General Instrument’s Jerrold Division, December 1989, 20.
Telcos and FTTH activities, Lawrence W. Lockwood, TeleRe-
sources, December 1989, 115.

Fiber optics:The key to improve customer service, Dean
DeBiase Sr., Anixter Cabie TV, December 1989, 34.

Fiber optics: The CATV evolution of the 1990s, David E.
Robinson, General Instrument’s Jerrold Division, December
1989, 36.

Fiber backbone: Multichannel AM video trunking, James A.
Chiddix, Dave M. Pangrac and Herzel Laor, American Televi-
sion and Communications, December 1989, 38.

Taking guesswork out of fiber testing, Todd Jennings,
Siecor, November 1989, 33.

Future perspectives

CATV for the '90s: Fiber and a vision for the future, Jim
Chiddix, American Television and Communications,
September 1990, 24.

Cable’s excellent position in HDTV, Walter S. Ciciora, Ameri-
can Television and Communications, August 1990, 21.

Gee whiz!, Archer S. Taylor, Malarkey-Taylor Associates,
May 1990, 164.

Is broadcasting doomed to die?, Isaac S. Blonder, Blonder
Broadcasting Corp., February 1990, 18.

The winds of change, Archer S. Taylor, Malarkey-Taylor
Assaociates, January 1990, 102.

The future of IPPV, Glenn I. Sigler, Pioneer Communications
of America, January 1990, 26.

Whither CableLabs? Richard S. Leghorn, Eidak Corp.,
December 1989, 22.

CATV in the ‘90s and beyond: An integrated view, Hal Kris-
bergh, General Instrument’s Jerrold Division, December
1989, 26.

Making pay-per-view friendly for the 1990s, Vito Brugliera,
Zenith's Cable Products Division, December 1989, 28.

Fiber optics: The CATV evolution of the 1990s, David E.
Robinson, General Instrument’s Jerrold Division, December
1989, 36.

Grounding

How to install ground straps, Ron Hranac, August 1990,
102.

Bringing CATV back to earth, John Thom III, Biddle Instru-
ments, May 1990, 26.

NEC Article 820: CATV system protection and grounding,
National Fire Protection Association, May 1990, 46.

How to Cadweld ground connections, Ron Hranac, May
1990, 36.

HOTV and advanced television

TVRO requirements for ATV signal reception—Part 2, Mar-
vin Freeling (GE American Communications) and Krish Jon-
nalagadda (David Sarnoff Research Center), September
1990, 42.

General Instrument’s HDTV proposal, Lawrence W. Lock-
wood, TeleResources, August 1990, 112.

Advanced TV status report, Craig K. Tanner, Cable Television
Laboratories, August 1990, 16.

Cable’s excellent position in HDTV, Walter S. Ciciora, Ameri-
can Television and Communications, August 1990, 20.
HDTV MUSE signais on cable and optical fibers, Yozo Utsu-
mi, Hiroo Arata and Mikio Maedo, Science and Technical
Research Labs of Japan Broadcasting Corp., August 1990,
23

TVRO requirements for ATV signal reception—Part 1, Mar-
vin Freeling (GE American Communications) and Krish Jon-
nalagadda (David Sarnoff Research Center), August 1990,
26

About HDTV scanning line rates, Lawrence W. Lockwood,
TeleResources, May 1990, 96.

Dave Wachob: A look ahead, interview with Dave Wachaob,
General Instrument’s Jerrold Division, December 1989, 20.

Headends

Commercial insertion interface in the headend, Steve Fox,
Mega Hertz, August 1990, 28.

Headend maintenance: Fixing intermittent level problems,
Ron Hranac, May 1990, 49.

Small systems—The last frontier, Bill Grant (GWG Associ-
ates) and Lee Haefele (Haefele TV), December 1989, 42.
Small systems—The last frontier, Bill Grant (GWG Associ-
ates) and Lee Haefele (Haefele TV), November 1989, 46.

Hands On

Is it a short or an open?, Jud Williams, Performance Tech-
nological Products, October 1990, 99.

Speaking of switch-mode power supplies, Jud Williams,
Performance Technological Products, September 1990,
100.

Standby battery care in hot weather, Jud Williams, Perfor-
mance Technologies, August 1990, 106.

Transients or surges?, Jud Williams, Performance Tech-
nologies, July 1990, 103.

Why standbys won't always operate, Jud Williams, Perfor-
mance Technologies, June 1990, 140.

Troubleshooting tips: S-A line extenders, Jud Williams, Per-
formance Technologies, May 1990, 84.

Troubleshooting tips: Extenders, bridgers, amps, Jud
Williams, Performance Technologies, April 1990, Back to
Basics 35.

dB or not dB?, Jud Williams, Performance Technologies,
March 1990, Back to Basics 13.

The essence of Ohm’s law, Jud Williams, Performance
Technologies, February 1990, Back to Basics 14.

Why not give it a try?, Jud Williams, Performance Technolo-
gies, January 1990, Back to Basics 10.

International topics
A 1990 U.K. view of radiation (leakage) and ingress, Bob
Beaumont and lan Chamberlain, British Telecommunica-
tions, July 1990, 54.
A 1990 U.K. view of radiation (leakage) and ingress, Bob
Beaumont and lan Chamberlain, British Telecommunica-
tions, June 1990, 36.

Installer Input

Please don't take him!, Steve Allen, Jones Intercable, Octo-
ber 1990, 98.

A day in the life of the chief engineer, Steve Allen, Jones
Intercable, September 1990, 96.

A day in the life: An accident, Steve Allen, Jones [ntercable,
July 1990, 100.

Steve's law of choices, Steve Allen, Jones Intercable, June
1990, 136.

Customer contact: Actions and words speak foudly, Sacon-
na Blair, Jones Intercable, April 1990, Back to Basics 32.

Installer’s Tech Book

Temperature conversion, Ron Hranac, September 1990, 97.
North American CATV charinel frequencies, Ron Hranac,
July 1990, 101.

Converting dBmV to pV/m, Ron Hranac, June 1990, 137.
Converting dBmV to pV/m, Ron Hranac, May 1990, 81.
Converting dBmV to pV/m, Ron Hranac, April 1990, Back to
Basics 33.

Converting dBmV to pV/m, Ron Hranac, March 1990, Back
to Basics 11.

Converting dBmV to puV/m, Ron Hranac, February 1990,
Back to Basics 11.

Converting dBmV to puV/m, Ron Hranac, January 1990, Back
to Basics 10.

Lines of Communication

How sharp are your pecple skills?, Rikki T. Lee, Editorial
Consultant, October 1990, 100.

How to talk to non-techs, Rikki T. Lee, Editorial Consultant,
September 1990, 105.

COMMUNICATIONS TECHNOLOGY

How to make time for writing, Rikki T. Lee, Editorial Consul-
tant, August 1990, 109.

How to give a tech talk, Rikki T. Lee, Editorial Consultant,
July 1990, 56.

How to overcome writer's block, Rikki T. Lee, Editorial Con-
sultant, June 1990, 148.

How to become reader-friendly, Rikki T. Lee, Editorial Con-
sultant, May }990, 87.

Management

Managing construction projects, Ron Cotten, Engineering
Technologies Group, October 1990, 34.

Improving quality through performance management, Dana
Eggert, Performance Plus, July 1990, 36.

How's your field crew doing today?, Barbara J. Wyatt, TCI
Cablevision of Washington, May 1990, 62.

How's your field crew doing today? Barbara J. Wyatt, TCI
Cablevision af Washington, April 1990, 20.

How to manzge rebuilds and upgrades, Larry C. Brown and
Jerald L. Evans, NaCom, April 1990, 28.

Jones counts down to quality, Pam Nables, Jones Interca-
ble, March 1990, 42.

Management from the inside out, Eric Himes, Magnavox
CATV Systems, January 1990, 18.

The industry must take affirmative action on EEO, Howard
M. Pardue, Broadcast Consulting Group, January 1990, 20.
Zeroing in on budgets, Steve Hubbard, Jones Intercable,
January 1990, 22.

How to improve your score on the BCT/E Category VI
exam, Ralph Haimowitz, Society of Cable Television Engi-
neers, January 1990, 24.

Microwave

Effects of AML microwave on CLI, Dane Walker, Hughes Air-
craft Company's Microwave Products Division, June 1990,
30

Combining MMDS/ITFS adjacent channels, Glyn Bostick and
Andrew Olney, Microwave Filter Co., April 1990, 34.

MMDS and Dliie North, Archer S. Taylor, Malarkey-Taytor
Associates, March 1990, 11.

High power microwave broadband transmitter design and
application, Tom M. Strauss and Rui T. Hsu, Hughes Aircraft
Company's Microwave Communications Products, March
1990,30. |

Using spectrum analyzers in microwave digital radio mea-
surements, Jim Boyer, Hewlett-Packard, February 1990, 24.
Reliabiiity aspect of AML microwave systems, Jim Ran-
dolph, AML Specialties, January 1990, 28.

Pay-per-view

Pay-per-view technologies: Making the right choice,
Fredrick Alex Rosales, United Artists Cablesystems, Febru-
ary 1999, 32.

The future of IPPV, Glenn E. Sigler, Pioneer Communica-
tions of America, January 1990, 26.

Making pay-per-view friendly for the 1990s, Vito Brugliera,
Zenith's Cable Products Division, December 1989, 28.

Powering

Speaking of switch-mode power supplies, Jud Williams,
Performance Technological Products, September 1990,
100.

Battery revolution: Energy management charging, Tristan
Juergens, Advanced Communications International, June
1990, 48.

Why standbys won't always operate, Jud Williams, Perfor-
mance Technologies, June 1990, 140.

How to improve power supply efficiency, Tom S. Osterman,
Alpha Technologies, May 1990, 32.

Anatomy of a tech-friendly standby inverter, Jud Williams,
Performance Technologies, May 1990, 40.

Benefits of a strand-mounted power supply, Jerry Schultz,
Power Guard, May 1990, 44.

Headend maintenance: Fixing intermittent level problems,
Ron Hranac. May 1990, 48.

Giving your system the power to perform, Jud Williams,
Performance Technologies, February 1990, Back to Basics
2

What do ycu know about standby power? Mark Harrigan,
United Cable, February 1990, Back to Basics 7.

Don't assault your battery, Chuck Beckham, Voitex Batter-
ies, February 1990, Back to Basics 8.

President’s Message

Communication: A two-way system, Wendell Woody, Soci-
ety of Cable Television Engineers, October 1990, 124.
Communication: A two-way system, Wendell Woody, Soci-
ety of Cable Television Engineers, September 1990, 144.
Launching a new SCTE year, Wendell Woody, Society of
Cabie Television Engineers, August 1990, 138.

SCTE: An investment in yourself, William Riker, Society of
Cable Television Engineers, July 1990 126.

It's been a good year, Jack L. Trower, Society of Cable Tele-
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vision Engineers, June 1990, 222.

Answering the call, Jack L. Trower, May 1990, 174.

It's for the taking, Jack L. Trower, Society of Cable Televi-
sion Engineers, April 1990, 146.

Make your voice heard, Jack L. Trower, Society of Cable
Television Engineers, March 1990, 122.

Bylaws made easy, Jack L. Trower, Society of Cable Televi-
sion Engineers, February 1990, 141.

The winds of change, Jack L. Trower, Society of Cable Tele-
vision Engineers, January 1990, 102.

Counting to 6,000, Jack L. Trower, Society of Cable Televi-
sion Engineers, December 1990, 102.

Toward the professional installer, Jack L. Trower, Society of
Cable Television Engineers, November 1989, 92.

RF spectrum
RF spectrum (wall chart}, February 1990, 109.

Safety

Fleet safety is profitable, Steve Schultz, National Association
of Fleet Administrators, October 1990, 43.

Think safety! Who me?, Bruce B. Habeck, Anixter-Seattle,

September 1990, 95.

A day in the life of the chief engineer, Steve Allen, Jones
Intercable, September 1990, 96.

Lightning safety, Laura K. Hamilton, May 1990, 24.

OSHA's gonna get you if you don't watch out, Ralph
Haimowitz, March 1990, Back to Basics 8.

Small systems

Small systems—The last frontier, Bill Grant (GWG Associ-
ates) and Lee Haefele (Haefele TV), December 1989, 42.
Small systems—The last frontier, Bill Grant (GWG Associ-
ates) and Lee Haefele (Haefele TV), November 1989, 46.

SCTE features

Three organizations for the future, Richard R. Green, Cable
Television Laboratories, September 1990, 106.

SCTE's role in training the industry, Howard Whitman, Soci-
ety of Cable Television Engineers, July 1990, 22.

The Society of Cable Television Engineers: 21 years of ser-
vice, Howard B. Whitman, Society of Cable Television Engi-
neers, June 1990, 54.

The Installer Certification Program: Satisfying a need,

Most TIME DOMAIN
REFLECTOMETERS
(TDRs) require a college
degree to operate. Many
need programmer level
interaction. And some cost
an arm and a leg.

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

RISER-BOND INSTRUMENTS
earned its stripes by
offering a wide range of

Model 1210 TDR,
Cable Fault Locator

INSTRUMENTS

Reader Service Number 26.

In Canada Contact:

NOT ALL TDRs ARE
USER FRIENDLY.

—RISER-BON

ARGUS TELECOM

portable TDRs, from the
most powerful and versatiie
Model 1210 with auto-
search and thermal printer,
to the handy Model 2901B +
take-anywhere units.

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

Only $4,395 complete!

5101 N. 57th St.
mmm  Lincoin, NE 68507 s
1 (800) 688-8377

1(800) 363-1888
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Howard Whitman, Society of Cable Television Engineers,
May 1990, 70.

Call for nominations for Feltow Grade of the SCTE, Walter S.
Ciciora, American Television and Communications, February
1990, 99.

How to improve your score on the BCT/E Category VII
exam, Ralph Haimowitz, Society of Cable Television Engi-
neers, January 1990, 24.

Why not give it a try?, Jud Williams, Performance Technolo-
gies, January 1990, Back to Basics 10.

Smart House
CATV and the smarter-than-the-average house, Ken Geremia
and Ken Jenkins, Smart House L.P., April 1990, 30.

The sun
The sun and communications, Ron Hranac, March 1990,
40.

System Economy
Less time out for your system, Chuck Hatter, Altair Corp.,
April 1990, 129.

Taylor's Vantage

Gee whiz!, Archer S. Taylor, Malarkey-Taylor Associates,
May 1990, 164.

What is going on out there?, Archer S. Taylor, Malarkey-Tay-
lor Associates, April 1990, 138.

MMDS and Ollie North, Archer S. Taylor, Malarkey-Taylor
Associates, March 1990, 111,

One or two lines?, Archer S. Taylor, Malarkey-Tayior Associ-
ates, February 1990, 146.

The winds of change, Archer S. Taylor, Malarkey-Taylor
Associates, January 1990, 102.

How did it all start?, Archer S. Taylor, Malarkey-Taylor Asso-
ciates, December 1989, 132.

Statistical booby traps, Archer S. Taylor, Malarkey-Taylor
Associates, November 1989, 96.

Tech Book
Microvolt per meter conversions, Ron Hranac, Jones Inter-
cable, November 1989, 85.

Technically Speaking

Three organizations for the future, Richard R. Green, Cable
Television Laboratories, September 1990, 106.

Dave Wachob: A look ahead, interview with Dave Wachob,
General Instrument's Jerrold Division, December 1989, 20.
Wendell Bailey: NCTA marches on, interview with Wendell
Bailgy, National Cable Television Association, November
1989, 16.

Tech tips

Coaxial stubs, George Martin, Southwest Missouri Cable TV,
October 1990, 96.

Absolute vs. relative, Joe E. Sadel, Sadelco, February 1990,
142.

AML transmitter maintenance, Ron Hranac, Jones interca-
ble, January 1990, 82.

A switch for syndex, Doug Greene, Jones Intercable,
December 1990, 110.

Accuracy in visual carrier level measurements, Ron Hranac,
Jones Intercable, November 1989, 74.

Tests and measurements

Hum modulation in drop passives, Ron Hepler, Prime Cable,
May 1990, 29.

Sweeping modulators and processors, Ron Hranac, May
1990, 52.

Using spectrum analyzers in microwave digital radio mea-
surements, Jim Boyer, Hewlett-Packard, February 1990, 24.
Part {I!: Measuring in-depth, Bill Benedict, Tektronix, Febru-
ary 1990, 28.

Part |I: Measuring in-depth, Bill Benedict, Tektronix, Decem-
ber 1989, 45.

How to adjust audio carrier deviation, Ron Hranac (Jones
Intercable) and Steve Johnson (American Television and
Communications), November 1989, 22.

Part |: Measuring in-depth, William LeDoux and William R.
Benedict, Tektronix, November 1989, 30.

Taking guesswork out of fiber testing, Todd Jennings,
Siecor, November 1989, 34.

Sweep technology comparisons, Mark Daugherty, Jones
intercable, November 1989, 40.

Accuracy in visual carrier level measurements, Ron Hranac,
Jones Intercable, November 1989, 74.

Training

Training today prepares for impending fiber future, Jim
Hartman, FiberLite International, September 1990, 34.
SCTE's role in training the industry, Howard Whitman, Soci

(Continued on page 120)
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SCTE YFIELD OPERATIONS
| AWARD

LE. F _FIELD OPERATIONS AWARD
Any new concept or improvement that enhances the area of field éperations for cable
TV systems. It must be an original idea to be considered for the award. The idea must
be checked for its ability to work correctly. The idea must be well-documented with
descriptions, diagrams and illustrations or photographs (if available).

Any field operation, such as installation, troubleshooting, construction, vehicle
enhancement, or tool or equipment design, will be considered for the award. If in
doubt, send in your idea. All entry forms must be completed and submitted for review
by the committee before Feb. 15, 1991.

ELIGIBILITY
All cable TV personnel doing any type of field operations - either system employees or
contractors - are eligible for consideration for the award.

Attach a written description and any pictures or diagrams.
Submit to: SCTE National Headquarters, 669 Exton Commons, Exton, PA 19341
Attention: Field Operations Award Committee

Contact: Victor Gates for details at (313) 422-2814

Prize awarded each year is: paid registration to SCTE's Cable-Tec Expo, paid
transportation to the Expo (up to $500), paid hotel accommodations at the Expo (up to
$500), $1,000 cash and a plaque to be presented at the Expo.

SPONSORED BY: Society of Cable Television Engineers, Inc.
SUPPORTED BY: Telecrafter Products, Zenith Electronics Corp., Midwest CATV,
Standard Communications Corp. and Comm/Scope Inc.

| would like to submit my idea for improving field operations. | certify that my idea is
original. | further certify to the best of my ability that there are no patents or
confidentiality infringements. | authorize the SCTE to publish or promote my entry,
however, the SCTE retains no rights or claims to it.

NAME OF APPLICANT
STREET ADDRESS

CITY, STATE, ZIP Ph. # ( )
Company employed by

Company and system where the idea was originated

Applicant's Signature

Supervisor's name Ph. # ( )

Supervisor's signature

CT 11/90
Reader Service Number 1



'Video testing
] (Continued from page 22)

-
SIMULSAT® Sees Them All |

si » mul ¢ sat (st 'm’l sat’) n. [for SIMULtaneous | ' . _
SATellite reception] 1. Receives 35+ satellites. | | Proachisthatmultiburstsignalsare often

2. Eliminates need for antenna farm.

SIMULSAT is ‘‘the antenna that sees the future,’ because it’s built to meet future
needs. It's the only antenna available today with built-in growth capabilities.

¢ Earth Station Heating Systems
* Parabolic Antennas—1.8-32 meter

SIMULSAT

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

THE ANTENNA FARM

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

Expanded 70° View Arc

C-Band o

Ku-Band

Antenna Technology Corporation

\

1140 East Greenway, Suite #2
Mesa, Arizona 85203

available as VITS. The disadvantage is
that frequency response is only tested at
the six packet frequencies in the multi-
burst signal. There’s no information about
any response anomalies that might exist
inthe frequency bands between packets.
Also, the multiburst approach does not
provide phase response information.

A more comprehensive approach is to
use a (sin x)/x puise signal. This essen-
tially provides a band-limited impulse
response of the system. A video measure-
ment set that accommodates (sin x)/x
testing will use an FFT to transform the
impulse response to the frequency do-
main. The resultis a complete frequency
response description of the channel in
terms of amplitude and group delay vs.
frequency. This measurement is shown in
Figure 5. (Note: Group delay, or envelope
delay, is the negative derivative of phase
response.)

Whether you use the multiburst or (sin
x)/x approach, the end goal is always the
same. From headend to hub to drop, the
frequency response for each program
channel should remain uniform. Any fre-
quency peaking or early rolloff can result
in a wide range of disturbing picture
anomalies.

Automated limits monitoring
Regular headend and hub testing for
channel-by-channel S/N and frequency
response provides an excellent historical
reference for spotting channel degrada-
tions before they become noticeable pic-
ture quality problems. How often such

(602) 264-7275 testing should be done depends on typical
Telex: 187217 - Intelex . system stability and engineering
FAX # (602) 898-7667 Reader Service Number 26 resources available. With the automated

Please attach your mailing label here and clearly print
your new address below. Mail to: Circulation Depart-
ment, 50 S. Steele St., Suite 500,Denver, Colo. 80209.
Please allow 6 weeks for address change.

State

ZIP

CT 11/90

L I X W R R ——————

NOVEMBER 1990

testing offered by a DSP-based video
measurement set, demands on engineer-
ing time are kept at a minimum.
Depending on the level of automation
available, it even may be possible to leave
the measurement set unattended in an
automatic monitoring mode. |n this mode,
the video measurement set automatically
cycles through a list of measurements. As
each measurement is made, it checks the
results against preset limits (see accom-
panying table). Limit violations then can
be automatically logged and printed out.
This leaves engineers and technicians
free to pursue other activities until suffi-
cient data is collected to warrant further
testing and troubleshooting. CT
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ACKING OUR PRODUCTS WITH A

COMPLETE REPAIR FACILITY.

- [ 3 [] ]
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Because you can’t affcrd dewntime, we do more than just stock a full range of cable equipment. We

maintain a staff and facility devoted to equipment repair. Our people, highly skilled technicians and

engineers, are factory-trained. In fact, many manufacturers send their service work to us, because

they know we’ll fix it properly—and fast. We’ll even repair your eauipment if you bought it from

someone else.

And if we're building a turnkey cable system for you, we’ll replace any malfunctioning electronics

from our stock—that aay, if needed.

TWENTY-FIVE
YEARS
SERVING

THE

CABLE
INDUSTRY

THAT'S SERVICE. THAT'S
Cable Services Company/Inc.

2113 MARYDALE AVENUE, WILLIAMSPDRT, PA 17701-1498
ONENUMBERNATIONWIDE: 1-800-326-9444 - FAX 717-322-5373



Lectro Introduces The UNI-MAX
Modular Common Ferro Standby
Power Unit - Hot Off The
Drawing Board

cY
HiGH EFFICIEN
COMMON FERRO

" CORE”
ECIAL ""COOL
H?:‘;J SINK TECHNOLOGY

But In Operation,
It's Designed To
Keep Its Cool.

Introducing UNI-MAX. It's everything
you always wanted in a common ferro
standby power unit - and more.
UNI-MAX's 91% efficiency and unique
design save you money and reduce heat.
That helps extend battery life, saving you
even more. And Lectro's exclusive “Cool
Core” heat sinking technique ensures the
coolest running transformer available.

Like all Lectro Standby Power Units,
UNI-MAX is modular with totally enclosed
electronics. Modules are easily removed without
tools for safe and easy servicing without losing
power. A full range of plug-in options is available.

Call 1-800-551-3790 to learn more about
UNI-MAX. It's another dependable product from
Lectro, a leader in power supplies for the cable
industry since 1972,

ﬂ Lectro 1-800-551-3790

' 420 Athena Drive  Athens, Georgia 30601
Georgia 404-543-1904

Reader Service Number 30

ATED
GRALLY LAMIN
INTELEAT SINKING FINS

CLASS 180
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Publications

DT-1, Template, CATV Sym-
bols—A handy and versatile template
featuring graphic symbols for power
supplies, terminators, couplers, taps,
amplificrs, equalizers and filters.
Member: $6, Non-Member: $8.

DT-2, Graphic Symbols for CATV
Systems—This thorough compilation
of graphic symbols currently used in
cable system drawings and diagrams
was jointly developed by SCTE and
the National Cable Television Associ-
ation. Includes fiber-optic symbols
and 22 other groups of symbols.
Member: $5, Non-Member: $7.

DT-3, NAB Engineering Handbook
for Radio and Television, Seventh
Edition—Over 1,200 pages of infor-
mation vital to industry engineers.
This special handbook was published
by the National Association of Broad-
casters and is a recommended refer-
ence for Category II of the BCT/E
Certification Program. Member:
$160, Non-Member: $220.

New Item! DT-4, Glossary of
Cable Television Technical
Terms—Jointly published by SCTE
and NCTA, this book contains over 60
pages of technical terms used daily by
the cable TV engineering community.
Member: $5, Non-Member: $7.

DT-5, Jones Dictionary of Cable
Television Technology, Third Edition
by Glenn Jones—This dictionary
defines more than 1,600 terms cover-
ing such areas as operations, market-
ing, management, programming, Sys-
tems and regulatory issues and
includes related computer and satellite
definitions. Member: $15.50, Non-
Member: $17.50.

TM-1, Cost-Effective Designs for
Rural CATV Systems by William
Grant—An informative approach to
rural cable TV system design and
operation based upon the tapped trunk

theory (single-cable distribution).
Includes design specifications for
four, cight and 12 taps per mile with
up to 17 miles of cable and 45 ampli-
fiers in cascade. Also provides guide-
lines to develop an effective cost esti-
mate for rural cable build. Member:
$10, Non-Member: $15.

TM-2, Introduction to Digital
Electronics by Joseph Carr,
MSEE—A basic course in digital
electronics including logic theory,
logic familics, gates, flip-flops, multi-
vibrators and digital circuit design.
Member: $12, Non-Member: $17.

TM-3, Operational and Linear IC
Amplifier Circuit Design-A Practical
Short Course for Engineers by Joscph
Carr, MSEE—Provides basic thcory
and practical application for techni-
cians and engineers, including various
circuit designs, operational amplificr
problems, audio amplifiers and video
and wideband amplificrs. Member:
$12, Non-Member: $17.

TM-4, Practical Design of DC
Power Supplies by Joseph Carr,
MSEE—Technical thcory and data on
DC power supplies for the technician
and engincer. Includes basic informa-
tion on the clements of a DC power
supply, including transformers, recti-
fiers, voltage multiplicrs, filters, volt-
age regulators, overvoltage protection
and current limiters. Also includes
several specific DC power supplies.
Member: $12, Non-Member: $17.

TM-5, FCC Compliance Audit
Checklist by Neal McLain—This pub-
lication covers the requirements of
Parts 17, 76, 78, 90 and 95 of the Fed-
eral Communications Commission
rules as applicable to cable TV. Even
though some changes have been made
to the rules since the third printing of
this manual, the information on sys-
tem proof-of-performance tests is still
useful in maintaining good technical
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CATV WIZARD

30 mpsrtarse tormulas lor every cable eng:nedr
1988 0, Tre Soc ¢y of Cane Tewvnon Eng nesrs Inc.
TOERTER TYPE CATV AND M RE TURN

SLIE

standards. Member: $12, Non-Mem-
ber: $20.

TM-6A, System Design Program -
IBM Compatible Version—A hard
copy printout of a computer program
facilitating system design. Created by
Steve Johnson of ATC and the Soci-
ety’s Rocky Mountain Chapter. Mem-
ber: $12, Non-Member: $20.

TM-7, CATV Wizard—This IBM-
compatible computer disk containing
30 CATV formulas is a vital resource
for industry personnel. Compiled by
SCTE member Jim Kuhns, CATV
Wizard is a collection of thoroughly
researched and well-tested programs
submitted by SCTE members and
other industry leaders. Includes for-
mulas for CATV systems, earth sta-
tions, attenuators, decibel conver-
sions, CLI, Ohm’s and Watt’s laws,
microwave path clearance and many
more! Member: $15, Non-Member:
$22.

TM-8§, Biro Co-Channel Atlas by
Steven Biro—This manual shows the
location of VHF television transmis-
sion stations in the continental United
States and Canada to help identify
probable sources of co-channel TV
interference. Also included is helpful
theory of antennas and hints on how
to reduce the effects of or eliminate
co-channel interference. Member:
$12, Non-Member: $20.

New Item! TM-9, Apogee—A new
IBM-compatible computer disk from
Jim Kuhns containing formulas for

calculating microwave path loss,
azimuth and elevation for earth sta-
tions, site plotting on maps’ fresnel
zones and a C-Band transponder fre-
quency chart. Member: $15, Non-
Member: $22.

New Item! TM-10, Installer Cer-
tification Manual—Published as a
comprchensive reference for the Soci-
ety’s Installer Certification Program,
this manual offers recommended
installation practices that will be
invaluable to all installers, (Manual is
included in $25 Installer Membership
fee.) Member: $15.

Special Reprint! TM-11, Identify-
ing Picture Problems in CATV Sys-
tems by Ken Simon—A classic tech-
nical manual by a noted industry
authority, this book focuses on the
effects of thermal noise and echoes on
TV pictures, AM and FM, cross-mod-
ulation and overloads. It features
numerous illustrations, figures and
tables. Mcmber: $15, Non-Mcmber:
$17.

TF-1, Test Form: 24 hour System
Variations Data (50/pad)—Loose-leaf
binder forms for recording data on
system variations over a 24-hour peri-
od. Member: $7, Non-Member: $9.

TF-2, Test Form: 24 hour System
Variations (50/pad)—Loose-leaf
binder forms for testing system varia-
tions. Member: $7, Non-Member: $9.

TF-3, Test Form: Subscriber Tests
Data (50/pad)—Loose-leaf binder
forms for recording data from sub-
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scriber tests. Member: $7, Non-Mem-
ber: $9.

TF-4, Test Form: Headend Tests
Data (50/pad)—Loose-leaf binder
forms for recording data from head-
end tests. Member: $7, Non-Member:
$9.

TF-5, Test Form: System Test Data
(50/pad)—Loose-leaf binder forms
for recording data from system tests.
Member: $7, Non-Member: $9.

TF-6, Signal Leakage Log Sheets
(50/pad)—Forms for the periodic log-
ging of signal leakage. Member: $7,
Non-Member: $9.

NB-2, 2-1/2” Loose-Leaf Binder:
System Tests—Holds forms listed as
TF-5. Member: $10, Non-Member:
$15.

NB-3, 2-1/2" Loose-Leaf Binder:
Subscriber Tests—Holds forms listed
as TF-3. Member: $10, Non-Member:
$15.

NB-4, 2-1/2" Loose-Leaf Binder:
Headend Tests—Holds forms listed as
TF-4. Member: $10, Non-Member:
$15.

NB-5, The Interval Loose-Leaf
Binder—This special binder will hold
your collection of The Interval, the
official SCTE monthly newsletter. A
perfect way to catalog the Society’s
events. Copies of The Interval not
included. Member: $8, Non-Member:
$12.

HS-2, CATV Health and Safety
Compendium—A concise compendi-
um of proper safcty practices (o be
utilized in the operation of CATYV sys-
tems. Member: $12, Non-Member:
$18.

Special Reprint! TR-2, FCC
Advisory Committee: Signal Leak-
age—By popular demand, SCTE has
reprinted this comprehensive 1980
report on signal leakage. A must-read
for those wishing to understand this
vital issue. Member: $18, Non-Mem-
ber: $25.

TR-3, Report on a Field Test Pro-
gram to Evaluate the REA Design
Concept for Rural Cable Television
Systems by William Grant—A study
on test evaluations of rural cable sys-
tems using the tapped trunk design
outlined in the author’s publication of
Cost Effective System Design for
Rural Cable Television. Member: $12,
Non-Mecmber: $18.

TR-4, Primer on CATV Signal
Leakage-Methods of Managing and
Controlling CATV RFI—This publica-
tion is possibly the most complete
study in print on signal leakage and
CATYV systems. It includes signal
leakage programs established by some
of the industry’s lecading engineers,
understanding and correcting plant
signal leakage and standards of good
engineering practices for measure-
ments on cable TV systems. This
book should be a must for every cable
system engineer, chicf technician and
system technical library. Member:
$20, Non-Member: $45.

TR-5, Cable Television by William
Grant—A comprchensive guide to
CATYV technology, examining its
equipment, systems and methodology,
as well as many other important facets
of the workings of cable TV. Perfect
for beginners and veterans alike. Sec-
ond edition. Member: $30, Non-
Member: $35.

TR-6, Understanding Lightwave
Transmission: Applications of Fiber
Optics by William Grant—Aan intro-
duction to lightwave transmission sys-
tems and the equipment and optical
fibers used in such systems. It also
explains the characteristics of light-
waves and optical fibers themselves.
This excellent book will give you the
edge on this important technical arca.
Member: $37, Non-Member: $43.

TR-7, Cable Communications by
Thomas F. Baldwin and D. Stevens
McVoy—An insightful look at the
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CATYV industry, encompassing its
technology, services, organization,
operations and future. Features spe-
cial appendices on cable regulations,
networks, policies, costs and audience
survey methods. Second edition.
Member: $42, Non-Member: $48.

PD-1, Secrets of Supervision-A
Concise Guide to Good Manage-
ment—This National Safety Council
publication is an exccllent guide for
supervisors at any level. It contains all
of the basic rules and requirements of
being an effective supervisor in sim-
ple, easy-to-understand language.
Member: $4, Non-Member: $6.

PD-2, Employee Management and
Personnel Development—An excel-
lent publication for managers and
supervisors. Includes information on
good personnel and management
practices, developing job descriptions,
providing employee motivation, dele-
gating authority, training programs
and much more. Member: $15, Non-
Member: $22.

PD-5, Equal Employment Oppor-
tunity in Cable Television-SCTE
Guidelines on Women and Minorities
in CATV—An excellent guide for
meeting the industry’s obligations
under the EEO requircments, as well

as establishing and opcrating an effcc-
tive affirmative action program.
Member: $10, Non-Member: $17.

New Item! PD-7, Handbook:
NCTA Recommended Practices for
Measurements on Cable Television
Systems (Second Edition)—A loosc-
leaf binder containing recommended
mcasurement procedures for system
proof-of-performance and guidelines
for acceptable results. Provides
detailed information on how to per-
form the measurements listcd on
SCTE test forms TF-1, TF-2, TF-3,
TF-4, TF-5 and TF-6. Also includes
NTC-7 mecasurement guidelines for
bascband signals. Member: $55, Non-
Member: $75.

New Item! PM-1, Fiber Optics
1990 Proceedings Manual—OQOver 20
technical papers were presented by
lcading authoritics on this vital topic
at SCTE’s “Fiber Optics 1990” con-
ference. Now you can benefit from
these papers, which have been collect-
ed in this deluxe manual. Mcmber:
$35, Non-Member: $50.

New Item! PM-2, Fiber Optics
1990 Audio Transcripts—Each of the
presentations given at the “Fiber
Optics 1990” conference was record-
ed. The complete sct of casscties is
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now available. Member: $75, Non-
Member: $95.

New Item! PM-3, Cable-Tec Expo
1990 Proceedings Manual—A collec-
tion of technical papers presented at
the 1990 SCTE Engineering Confer-
ence, as well as supplementary mate-

Videotapes

Members: Prices as Listed

rial for workshops conducted at
Cable-Tec Expo 90. This deluxe
publication offers important informa-
tion on a variety of vital technical
topics. Member: $35, Non-Member:
$50

Non-Members: Please Add 20 percent

T-1001, Diagnosing Common
Cable Faults—Shows basic FCC and
Canadian Radio-Television and
Telecommunications Commission
standards for proper cable system
operation levels on various distor-
tions. Distortions are identified and
explained. An excellent training tool
for all system employees and local
community groups to explain how the
cable system functions within its en-
vironment. (30 min.) VHS: $35. B-1

T-1002 Confident Climbing:
Classroom Session—Produced by
Viacom Communications. Classroom
setting covers basics of theory, equip-
ment, safety and clothing, climbers,
body belts, hard hats, straps and gaffs.
Safe climbing techniques such as
proper aim, angle and depth of pene-
tration are discussed. Detailed
instructions include hand and foot
movements, balancing, knee and leg
angles, posture and ascending and
descending the pole. (30 min.) VHS:
$35. T

T-1003, Confident Climbing:
Field Demonstration and Tech-
nique—Produced by Viacom Com-
munications. On-the-pole demonstra-
tions emphasize proper footwear,
what to avoid, setting the gaff and
physical stress. Hazards of hesitation,
proper belting-in procedures, main-
taining balance, estimating clearance,
circling the pole and work positioning

are included. Practice exercises,
“hitchhiking” and “reaching out” are
demonstrated. (30 min.) VHS: $35.
UT

T-1005, CATV Signal Level Meter
Basics—Basic definitions, design
techniques, features, limitations, con-
trols and functions of the signal level
meter. Detailed discussion focuses on
tuned radio frequency, superhetero-
dyne-downconvert and upconvert-
downconvert. Explains signal recep-
tion and effects of the SLM. Accura-
cy, visual/color, types and amount of
frequency and amplitude modulation
are discussed. (30 min.) VHS: $35.
UT

T-1006, CATV Signal Level
Meters: Errors and Accuracy—
Graphics and discussion cover lincar-
ity, calibration, mcasurement range
and increments, resolving power
capabilities, attenuator steps and pecak
detector error. On-camera demonstra-
tion shows proper use of meter scale.
Program covers gain changes, tem-
perature and calibration, shape fac-
tors and intermediate frequency (IF)
bandwidth. (30 min.) VHS: $35. B-
IV

T-1007, Video Test Signals—Pro-
gram concentrates on evaluation of
video testing techniques. Blackboard
presentations examine frequency
domain, baseband video signals and
Institute of Radio Engineers (IRE)
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unit scales. Common video wave-
forms are defined, including multi-
burst, sine pulse, window, line time
distortion, modulated stair step/differ-
ential gain and phase, luminance non-
linearity, modulated 12 1/2T, modu-
lated pedestal, ficld rate square wave
and vertical interval reference (VIR).
(30 min.) VHS: $35. B-1I

T-1008, Video Waveform Measure-
ments—Using actual equipment
setups, various measurements are dis-
cussed. Topics include baseband
video, demodulators, envelope-type
detection, synchronous detection,
depth of modulation on radio frequen-
cy (RF) signals and zero choppers.
Full-field video waveform testing
includes multiburst, depth of modula-
tion, sine pulse, 2T window, field rate
square wave and tilt. Includes infor-
mation on use of vectorscope, average
picture levels and video signal-to-
noise. (30 min.) VHS: $35. B-II

T-1009, High Frequency RF Sweep
Generator Basics—Using test setups,
graphics and blackboard discussion,
this tape dctails major measurements
by comparison, attenuators as preci-
sion instruments, measuring gain and
flatness, peak-to-valley, loss, return
loss/voltage, standing wave ratios on
passives and cable and dclay scan
loss. (30 min.) VHS: $35.

T-1010, RF Sweep Generator
Applications—System sweeping
shown with graphics and discussion
on low-level vs. high-level sweeping.
Measuring at the headend and at the
cable is shown. Equalizers, trunk
measurements, mismatch in cable and
swept response ars covered. (30 min.)
VHS: $35.

T-1011 CATV Converter Repair
Procedures—Basic block diagrams
explain multichannel varacter con-
verters, RF modules, power supply
and control box functions. Electrical
and mechanical features, tuning volt-

ages, disassembly and testing, meter
leads, lifting loads on power supply
and troubleshooting are addressed.
Test points are identified. Overall
converter repair procedures are pre-
sented. (30 min.) VHS: $35.

T-1012, Multichannel Cable Con-
verter Alignment—The setting for this
video program is the converter repair
bench. Block diagrams, demonstra-
tions of alignment techniques and
procedures and final assembly are
presented. The videotape stresses the
importance of following proper proce-
dure in order to maintain low service
call rates. (30 min.) VHS: $35.

T-1013, Cable Television Relay
Station (CARS) Application—This
vidcotape is a step-by-step review of
FCC Form 327 and its rcquirements.
The complete series of five schedules
included in Form 327 (A through E)
are covered in detail. Checklists are
provided and relationships of exhibits
to required schedules are explained.
Federal Aviation Administration
requircments, environmental studies,
use of government property and tower
heights are included. (1 hr.) VHS:
$35.

T-1014, Developing an Effective
Preventive Maintenance Program—
Planning and forecasting problems
and formulation of solutions are
addressed. Distortion, electrical speci-
fications, mechanical bugs, signal
leakage and ingress measurement are
discussed. Proper testing and test
equipment are stressed. Functions of
signal level meters sweep devices,
cross-modulation and hum or low-fre-
quency tests are covered. (30 min.)
VHS: $35.

T-1015, Construction Techniques
for Extended System Life—Cable,
strand, connectors and mechanical
devices are detailed. Loop configura-
tions, bonding clamps, lashing wire
and strand are examined. Construc-
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tion techniques to minimize plant
problems are outlined. The program
also deals with placement of loops
and installation of equipment on the
pole. (30 min.) VHS: $35.

T-1016, Safety Awareness Around
Electrical Conductors—Using slides,
movies and demonstrations, this
videotape provides information about
the hazards of working around power.
It reviews amperage and its effects
and graphically depicts the results of
injuries and burns. Clearances and
dangers of energized conductors are
discussed. Power line handling tech-
niques, clothing, flashes and insula-
tors, wire, aerial and underground
cable and wire, conductors and their
hazards are included. Produced by the
New Jersey Cable Television Associa-
tion with the cooperation of the Office
of Cable Television of New Jersey,
New Jersey Bell, Public Electric and
Gas, Suburban TV-3 and Maclean
Hunter. (30 min.) VHS: $35.

T-1017, Broadband Cable System
Spare Parts and Documentation Pro-
cedures—Procedures to develop, doc-
ument and maintain a $pare parts pro-
gram are outlined. Program stresses
importance of proper training in a
spares program. Suggestions are
offered on what the CATV field tech-
nicians should carry on the job. Can-
nibalization of stock items is dis-
cussed. Various recommendations of
stock levels for trunk-related materi-
als, distribution equipment, passives,
trunk cable and feeder are provided.
(30 min.) VHS: $35.

T-1018, Broadband Coaxial Cable
Basics—Addresses proper handling
techniques for coax. Cable construc-
tion is detailed and special features
explained. Dielectrics, adhesion and
compression are covered. Hazards of
improper unloading procedures are
outlined. Stacking and storage of
reels, wrapping, dealing the rolling

edge and benefits of lagging are
included. Velocity of propagation,
TDR settings and testing problems are
highlighted and techniques for mois-
ture protection are covered. (30 min.)
VHS: $35.

T-1019, Selecting Mechanical
Equipment to Ensure Extended Sys-
tem Life—Mechanical integrity and
environmental considerations of hous-
ings, sealings, elastic limits, pressure,
volume, finish, alloys, heat and mois-
ture are outlined. Problems that may
cause signal leakage are included.
Clamps, pressure deformed sheaths,
deterioration problems, tightening,
equilibrium of pressure and torque are
discussed. Preventive maintenance on
mechanical components is stressed.
(30 min.) VHS: $35.

T-1020, Broadband Coaxial Cable
Handling and Installation—Tech-
niques used to pull cable into the pole
line, locating cable reels, separation
and placement, angle, bending the
cable, and using the reel for support
are displayed with graphics. Short
clearances, “chutting” to the first
pole, braking and pressure are
explained. Sag and temperature, cable
twisting or swivel, single and multiple
cables, tools, backlash, playing the
loop, lashing techniques and internal
tension are covered. Temperature
coefficients are explained and shown
on graphics. (30 min.) VHS: $35.

T-1021, Signal Leakage, CLI and
the FCC—A complete three-camera
video production of SCTE’s technical
seminar on signal leakage held
September 1985 in Denver. This 12-
hour program includes presentations
by Bob Luff, Sruki Switzer, Robert
V.C. Dickinson and CIliff Paul con-
cerning lcakage monitoring practices,
plus a satellite teleconference with
engineers from the FCC discussing
compliance with the commission’s
new rules regarding cable system
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leakage. (12 hrs.) VHS: $250.

T-1021A, Signal Leakage, CLI
and the FCC Teleconference—This
excerpt of T-1021 features the live
satellite teleconference between the
seminar in Denver and members of
the FCC in Washington. Panelists
include John Wong, Ralph Haller,
Wendell Bailey and Archer Taylor.
Tom Polis moderates. (2 hrs., telecon-
ference only) VHS: $45.

T-1022, Video Signals and their
Measurement—This four-hour semi-
nar features instructors from Tektron-
ix and provides an in-depth discussion
of baseband video signals and their
components, proper usage of video
test equipment and recommended pro-
cedures for making measurements, (4
hrs.) VHS: $95. B-II

T-1023, dBs and dBmVs—Veteran
instructor Richard Covell discusses
the mathematical theory behind the
“decibel” and its use in basic engi-
neering calculations. System perfor-
mance measurements also are covered
during this seminar. (1-1/2 hrs.) VHS:
$45. B-1V

T-1024, Basic System Design—
Sally Kinsman of Kinsman Design
Associates reviews the various
approaches to coax plant design. Sys-
tem extensions, rebuilds and new con-
struction are discussed during this
seminar. (1 hr.) VHS: $45,

T-1025, Developing a Preventative
Maintenance Program—Ron Hranac,
then of Jones Intercable, now with
Coaxial International, discusses one
of the most important aspects of sub-
scriber satisfaction: system preventive
maintenance. Recommended practices
for the reporting and correction of
system problems are addressed in this
seminar, which also includes mainte-
nance procedures for correcting
potential problems before they occur,
(1 hr.) VHS: $45.

T-1026, Choosing Advanced

Amplifiers for Your Cable Television
System—Herb Longware of Mag-
navox CATV Systems discusses the
theories behind push-pull, feedfor-
ward and power doubling amplifier
technologies. These three technolo-
gies are then evaluated as to their
advantages or disadvantages in a wide
variety of plant design applications.
(30 min.) VHS: $35.

T-1027 SCTE Chapter Develop-
ment Workshop—SCTE Director of
Chapter Development and Training
Ralph Haimowitz discusses recom-
mended procedures for starting a local
SCTE mecting group and offers tips
he has used in presenting quality tech-
nical seminars to area technicians and
engineers. (A dub of this tape is avail-
able free of charge if tape stock is
supplied to SCTE in advance.) VHS:
$20.

T-1028, Cable Preparation and
Connector Installation—This three-
part presentation, produced by Augat/
LRC Electronics, discusses recom-
mended practices for preparing the
ends of coax and proper methods for
the installation of cable connectors.
(30 min.) VHS: $35.

T-1029, Video and Audio Signals
and Systems (BCTIE Review
Course)—Category II Curriculum
Committee Chairman Paul Beeman
presents this overview of Category II
of the BCT/E Certification Program.
Emphasis is placed on audio and
vidco terminology, plus test and mea-
surement procedures. From Cable-Tec
Expo '86. (1-1/2 hrs.) VHS: $55. B-1I

T-1030, Basic Electronic Funda-
mentals in the Analysis of Cable Sys-
tem Powering—National Cable Tele-
vision Institute’s Ray Rendoff dis-
cusses the fundamental characteristics
of AC and DC voltage, AC, standby
power supplies, coaxial cable and var-
ious amplifier configurations that
establish overall system powering
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requirements. Mathematical calcula-
tions using Ohm’s law are performed
on a sample system powering config-
uration. Typical powering problems
and corresponding troubleshooting
techniques conclude this technician
level program on system powering
analysis. (1 hr.) VHS: $45.

T-1031, One-On-One with the
FCC—Former FCC engineer and cur-
rent consultant Cliff Paul and the
FCC’s Syd Bradfield discuss how to
deal with current regulatory changes
and answer questions from the audi-
ence concerning their own systems
compliance in this workshop from
Cable-Tec Expo *86. (1 hr.) VHS:
$45.

T-1032, SCTE and You—An updat-
ed version of the SCTE promotional
videcotape describing the many ser-
vices offered by the Society. (8 min.)
VHS: $9.

T-1033, Category IV Review
Course: Distribution Systems—Cate-
gory IV Curriculum Committee mem-
ber Bill Grant presents a five-hour
review course on the basics of
distribution systems in preparation for
technician level certification exams.
(5 hrs.) VHS: $130. B-IV

T-1034, Category Il Review
Course: Video and Audio Signals and
Systems—Category II Curriculum
Committee Chairman Paul Beeman
presents an in-depth look into his
committee’s category. Information
concerning both technician and engi-
neering level certification exams is
presented in this tape. (4 hrs.) VHS:
$95. B-11

T-1035, Engineering and Techni-
cal Management Development Semi-
nar—This seminar, sponsored by
national SCTE and its Chattahoochee
Chapter, features a university profes-
sor and several industry personnel and
management specialists in a series of
discussions on how to improve your

effectiveness as a manager. (5 hrs.)
VHS: $145.

T-1036, Ku-Band Technology and
TVRO Calculations—HBO Vice Pres-
ident of Engineering Paul Heimbach
discusses the technical characteristics
of this new satellite technology and
the proper preparations for being able
to receive Ku-Band transmissions in
this workshop from Cable-Tec Expo
*87. (1 hr.) VHS: $45.

T-1037 Interference Elimination
with Antennas and Antenna Array—
Biro Engineering’s Steven Biro con-
ducts a workshop from Cable-Tec
Expo ’87 on antenna array and phas-
ing techniques for use in interference
elimination at headend sites. (1 hr.)
VHS: $45.

T-1038 Performing Measurements
on Basic Test Equipment—Wavetek’s
Terry Bush reviews operation of cable
system test equipment and proper
measurement techniques in this work-
shop from Cable-Tec Expo ’87. (1 hr.)
VHS: $45.

T-1039 Questions and Answers
with FCC Engineers—Former FCC
engineer and current consultant Cliff
Paul and FCC Engincering Advisor
John Wong discuss FCC rules and
regulations with Cable-Tec Expo 87
attendees in this interactive workshop.
(1 hr.) VHS: $45.

T-1040 Category I Review Course:
Signal Processing Centers (Techni-
cian Level)—Category I Curriculum
Chairman Alex Best presents a one-
hour review course on the technician
level of his committee’s category.
This workshop from Cable-Tec Expo
*87 offers technicians an overview of
material contained in the certification
exam. (1-1/2 hrs.) VHS: $45. B-1

T-1041 Category VII Review
Course: Management and Profession-
alism—Category VII Curriculum
Committece Chairman Wendell Bailey
discusses the purposes and prerequi-
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sites for his category’s essay examina-
tion. A sample question is presented
and discussed with BCT/E candidates
in attendance. (1 hr.) VHS: $35. B-
VII

T-1042 Pole Climbing—A com-
prehensive course produced by the
Atlee Cullison Training School that
develops climbing skills and safety
habits. Includes valuable information
on climbing apparel and equipment,
safe methods of ascending, descend-
ing and testing poles to ensure safe
climbability. Previously sold at $250!
(1 hr.) VHS: $170. T

T-1043 Extension Ladders—A
course designed to provide thorough
and comprchensive instruction on the
safe use of extension ladders. Includes
segments on ladder positioning, trans-
porting and carrying, securing, climb-
ing and safety. Produced by the Atlee
Cullison Training School. Previously
sold at $175! (35 min.) VHS: $145.
UT

T-1044 Digital TDRs, an Invest-
ment You Can Find Fault With—
Riser-Bond presents a discussion and
instruction on the proper use of its
line of digital time domain reflec-
tometers. From SCTE’s Product-Spe-
cific Tele-Seminar Program. (Approx.
20 min.) VHS: $30.

T-1045 Balance and Alignment
Techniques for Scientific-Atlanta
Series 6500 and 6800 Distribution
Equipment—Scientific-Atlanta engi-
neers discuss components and proper
alignment techniques for this particu-
lar series of distribution equipment in
this video produced exclusively for
SCTE'’s Product-Specific Tele-Semi-
nar Program. (30 min.) VHS: $30.

T-1046 Implementing Stereo
Headend Equipment—Audio engi-
neers Tom Williams and Steve Fox
discuss BTSC stereo technology and
its proper testing through specific
headend equipment in this workshop

from Expo "87. (1 hr.) VHS: $35.

T-1047, Category V Review
Course: Data Networking and Archi-
tecture—Category V Curriculum
Committee Chairman Ernie Tunmann
presents an overview of material cov-
ered in his category’s BCT/E certifi-
cation examination. (1 hr.) VHS: $35.
B-V

T-1048, Category VII Review
Course: Engineering Management
and Professionalism—Category VII
Curriculum Committee Chairman
Wendecll Bailey presents an in-depth
discussion of his committee’s BCTE
certification category. (Similar materi-
al to T-1041 except covered in greater
detail.) (2 hrs.) VHS: $45. B-VII

T-1050, Signal Leakage Detec-
tion—Equipment used in locating
leakage problems within a cable sys-
tem is discussed by ComSonics in this
video produced for SCTE'’s Product-
Specific Tele-Seminar Program by
ComSonics. (30 min.) VHS: $30.

T-1051, Channel Deletion and
Reprocessing Networks—Microwave
Filter Co. explains the construction of
RF filters and their applications in
cable system hecadend processing in
this video produced by Microwave
Filter Co. for the SCTE Product-Spe-
cific Tele-Seminar Program. (30
mins.) VHS: $30.

T-1052, Standby Power Supply
Maintenance—Alpha Technologies
produced this in-depth program on
this important topic, which features
company representative Bob Bridge,
for the SCTE Product-Specific Tele-
Seminar Program. (1 hr.) VHS: $35.

T-1053, RF Field Strength: Princi-
ples and Practices—An effective pre-
sentation of the basics of an RF field -
what it is and how it reacts both inside
and outside of a cable. Ron Adamson
of Texscan covers the principles of
shiclding, wavelength and the use of a
dipole antenna for detection. In addi-
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tion, the terminology of the FCC’s
“microvolt per meter” is discussed in
relation to cable’s “dBmV.” (1 hr.)
VHS: $35.

T-1054, Manufacturing Fiber-
Optic Cable—Produced by Corning
Glass, this program offers valuable
insight into the manufacture of fiber-
optic cable. (1 hr.) VHS: $35.

Note: T-1056 to T-1065 were
videotaped at Cable-Tec Expo 88 in
San Francisco.

T-1056, High-Definition Television
Technology—This panel discussion
from the 1988 Engineering Confer-
ence features Walt Ciciora of ATC,
Donald Wilkinson of Fisher Broad-
casting Co., Lawrence Lockwood of
Contel, Paul Resch of The Disney
Channel and William Thomas of
Nielsen Media Research.(1-1/2 hrs.)
VHS: $45.

T-1057, Frontline: Senior Cable
Engineers—This video fecatures tech-
nical leaders from the cable industry
and related fields in a panel discus-
sion moderated by Wendell Bailey of
NCTA. The discussion focuses on
changes in delivery systems, as well
as interfacing newer consumer equip-
ment to CATV systems, issues that
every cable engineer and technician
will face in years to come. (1-1/2 hrs.)
VHS: $45.

T-1058, Fiber Optics - Here and
Now—Jim Chiddix of ATC, David
Grubb of General Instrument/Jerrold
Division, James Hood of Catel, Vince
Borelli of Synchronous Communica-
tions and Lawrence Stark of Ortel dis-
cuss this vitally important topic. (1
hr.) VHS: $45.

T-1059, The Future of the CATV
Business—Industry leaders Edward
Allen of InterMedia Partners, John
Goddard of Viacom Cablevision, Bill
Johnson of Scientific-Atlanta and Hal
Krisbergh of Jerrold Communications
discuss the industry’s future horizons.

(1 hr.) VHS: $45.

T-1060, Signal Leakage and CLI
Testing—A basic presentation of sig-
nal leakage and CLI testing - what
they are and how to deal with them.
This program, which features Tom
Polis of Communications Construc-
tion Group and Robert V.C. Dickinson
of Dovetail Systems provides neces-
sary information concerning FCC
rules and limits, grandfathering, filing
and equipment. Ground measurement
techniques and flyover procedures
also are discussed. This is a useful
tool for developing your own plan to
deal with FCC requirecments. (1 hr.,
10 min.) VHS: $45.

T-1061, Category V Review
Course: Data Networking and Archi-
tecture—Al Kuolas of American
Cablesystems discusses digital data
and methods of transmission, cover-
ing such topics as bits and bytes, pari-
ty bits, verification, formats of infor-
mation, nctworking, modulation and
multiplexing. Note: This updated ver-
sion of T-1047 features a different
instructor. (1 hr.) VHS: $35. B-V

T-1062, Category VI Review
Course: Terminal Devices—William
Cohn and Mike Long of Zenith Elec-
tronics Corp. discuss regulatory agen-
cies and standards, signal levels, noise
figures, locating the source of ingress,
installation equipment and practices,
converters, remote controls, interfac-
ing with consumer equipment and
emerging tecchnologies. (1-1/2 hrs.)
VHS: $45. B-VI

T-1063, Category IIl Review
Course: Transportation Systems—Dr.
Tom Straus of Hughes Microwave
provides a technical look at trans-
portation systems, including the bene-
fits and trade-offs of different meth-
ods. This program begins with a basic
discussion of the decibel and then
goes on 1o cover bascband video and
its waveform, distortion, harmonics,
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ingress and satellite transmission. It
also deals with microwave transmis-
sion and refraction, including AM &
FM transmitters and receivers. (1 hr.)
VHS: $35. BI1I

T-1065, Developing a Technical
Training Program—Roger Keith, for-
merly of Warner Cable Communica-
tions, discusses the design and devel-
opment of a system level CATV tech-
nical training program. (1 hr.) VHS:
$35.

Note: T-1066 to T-1077 were video-
taped at Cable-Tec Expo '89 in
Orlando, Fla.

T-1066, High Definition Tele-
vision—Walt Ciciora of ATC, Wayne
Luplow of Zenith Electronics and
Norman Hurst of David Sarnoff
Research Center briefly review the
basics of high definition TV (HDTV),
going on to discuss intermediate
technologies such as advanced TV
(ATV) and ACTYV. Delivery of these
signals by cable, as well as competi-
tive technologies, are also discussed.
This program provides an understand-
ing of how HDTV can affect your
systems in the years to come. (1-1/2
hrs.) VHS: $45.

T-1067, Digital Video, A Future
Alternative—Steffen Rasmussen of
ABL Engineering discusses the basics
of digital video signals, including
generating a digital signal from an
analog source, coding and decoding,
time division multiplexing and some
attributes of digital signals. This pro-
gram explores how digital video can
be used in the present and future. (1
hr., 10 mins.) VHS: $45.

T-1068, Cable vs. the Telcos—Will
the telephone companies emerge as a
major competitor with cable technolo-
gy in the next two years? Is the end of
the cable TV industry just around the
corner? Gary Kim of Focus Commu-
nications, Steve Wilkerson of Florida
Cable Television Association, Gary

Moore of Southern Energy Consul-
tants Ltd. and Mark Balmes of South-
ern Bell discuss these issues from
political and economic viewpoints. (1
hr., 20 mins.) VHS: $45.

T-1069, Fiber-Optic Technolo-
gy—Jim Chiddix of ATC and Scott
Esty of Corning Glass review the
basics of fiber-optic communica-
tions—how it works, how fiber is
constructed and some of the design
parameters for using fiber technology
in your system. This program also
examines, from an operator’s point of
view, what fiber will mean to the
cable industry in the next five years.
(1 hr,, 5 mins.) VHS: $45.

T-1071, SCTE Installer Certifica-
tion, Assuring Quality Perfor-
mance—SCTE Director of Chapter
Development and Training Ralph
Haimowitz provides an overview of
the Socicty’s new Installer Certifica-
tion Program: What it is, what it cov-
ers and how it works. The Installer
Program fills a critical need in the
industry and this videotape will aid in
the implementation of this program in
your company. (A dub of this tape is
available free of charge if tape stock
is supplied to SCTE in advance.) (45
mins.) VHS: $20. UT

T-1073, Signal Leakage, CLI and
the FCC—Robert V.C. Dickinson of
Dovetail Systems, Brian James of
NCTA and John Wong of FCC give a
frank discussion of the new rules for
signal leakage, including maximum
leakage levels, methods of measuring,
computations and offsets. Wong and
James humorously act out scenarios
of both positive and negative FCC
system evaluations. (1 hr., 20 mins.)
VHS: $45.

T-1074, Supervisory and Manage-
ment Skills—Rollins University Pro-
fessor Dr. Bill Brown deals with such
topics as employee turnover, absen-
teeism and poor job performance.
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How can you turn these problems
around? Is money the answer? What
do employees hope for in an ideal
effective and motivating leader? This
program provides insight to these
problems that face every cable opera-
tor. (1 hr., 15 mins.) VHS: $45. B-VII

T-1075, AM Fiber-Optic Transmis-
sion—Wes Schick and J.R. Anderson
of Anixter Cable TV join Clive Hol-
borow of AT&T Bell Labs to explore
the integration of AM technology into
a system, discussing its benefits,
architectures and applications, as well
as lasers, NCTA fiber-optic symbols,
AM technology as compared to FM
and digital technologies and actual
performance experience. (1 hr) VHS:
$45.

T-1076, Data Transmission Tech-
niques—Anixter Cable TV’s Andy
Paff and Don Patton discuss alterna-
tive access and the CATV industry’s
competition with the telcos for the
lucrative data transmission market,
providing an analysis of the regulato-
ry and operational problems that
CATYV companies will face in this
market. Required equipment is also
discussed. (1 hr., 10 mins.) VHS: $45.
B-VI

T-1077, Installing Fiber-Optic
Cable—If your system is planning to
install fiber, or would just like to see
the techniques, this presentation,
which features Ken Carter of ATC,
Larry Nelson of Comm/Scope and
Dan Pope of AT&T Bell, is for you.
This practical overview also offers
solutions to common problems
encountered in such installations. (1
hr.) VHS: $45.

Special Reduced Price! T-1078,
NCTA Signal Leakage Seminar—Save
$50 on this amazing 7-hour videotape
set of the complete presentation on
signal leakage given by the NCTA
Science and Technology Department
in 1989. (7 hrs.) VHS: $145.

T-1079, SCTE Trilogy—This
videotape features three programs
produced for SCTE, including a pro-
motional video that describes the
Society’s history and its goals in pro-
viding technical training. The “Tech
Marketing Training Tape,” produced
by Metrovision through a grant from
CClI, provides information on cus-
tomer relations for installers and tech-
nicians, “The SCTE Music Video”
features the SCTE Band and is sure to
inspire enthusiasm for the Society. (A
dub of this tape is available free of
charge if tape stock is supplied to
SCTE in advance.) (1 hr.) VHS: $20.

T-1080, Digital Data Transmis-
sion—Join Robert V.C. Dickenson of
Dovetail Systems and Harry Perlow
of Gilbert for a lively discussion of
why CATV systems are an excellent
medium for data transmission, as well
as the binary numbering system, the
hexadecimal system and ASCII. (5
hrs.) VHS: $120. ,

T-1081, How to Fill Out Form
320—John Wong of the FCC’s Cable
TV Branch gives a detailed explana-
tion of how to properly and accurately
fill out the FCC Form 320 for CLI.
This exclusive video presentation
answers numerous questions com-
monly asked about CLI. (1 hr.) VHS:
$35.

New Videos from
Cable-Tec Expo ’90

Note: T-1082 1o T-1091 were video-
taped at Cable-Tec Expo '90 in
Nashville, Tenn.

T-1082, Cable’s Weak Link-Tap to
TV—Walt Ciciora of ATC, Richard
Amell of Metrovision, Dana Eggert of
Performance Plus, Tom Elliot of
CableLabs and Larry Nelson of
Comm/Scope discuss in-home wiring
in terms of its facts, figures, problems
and potentials (1-1/2 hrs.) VHS: $55.
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T-1083, Getting It Right the First
Time: Field Supervision Tech-
niques—Wendell Bailey of NCTA,
Alan Babcock of Warner Cable Com-
munications, Dana Eggert of Perfor-
mance Plus and Kathy Keating of
ATC discuss the responsibilities and
skills needed of cable installation per-
sonnel. Includes information on hir-
ing, training and motivating installers.
(1-1/2 hrs.) VHS: $55.

T-1084, Cable in the 1990s: Boom
or Bust?—Paul Maxwell of Transme-
dia Partners, Jim Chiddix of ATC,
Tom Gillette and Craig Tanner of
CableLabs and Gary Kim of Multi-
channel News discuss cable’s role in
the media and information infrastruc-
ture, the effect of future technology
on the cable industry and cable TV
data and voice architectures. (1-1/2
hrs.) VHS: $55.

T-1085, Advances in Corrosion
Protection—Dr. Chak Gupta of
Comm/Scope and Barry Smith of
Times Fiber Communications give a
presentation on the susceptibility of
the convention F connector to envi-
ronmental contamination, focusing on
many of the protection devices and
premium fittings currently available.
(1 hr.) VHS: $55.

T-1086, CLI Ninjas—Have some
fun! Here’s a chance for you to
review the FCC’s form 320 for CLI.
The “CLI Ninjas,” Brian James of
CableLabs and John Wong of the
FCC, wrap up signal leakage issues
and focus on questions and problems
encountered with the form. (1-1/4
hrs.) VHS: $55.

T-1087, Fiber-Optic Testing—
Mark Connor of Siecor and Louis
Williamson of ATC discuss fiber-
optic test equipment and its use dur-
ing installation and maintenance of a
CATV system. (1 hr.) VHS: $55.

T-1088, OSHA's Gonna Get You If
You Don’t Watch Out—This presenta-

tion covers the requirements of the
Occupational Safety and Health Act
(OSHA), including reporting and
record keeping. It includes an
overview of a typical OSHA inspec-
tion and the types of fines and covers
the possible state prosecution for
criminal negligence in cases of sys-
tems failing to provide proper safety
equipment and training. (1-1/4 hrs.)
VHS: $55.

T-1089, Painless Technical
Writing—Bill Cologie of the Pennsyl-
vania Cable TV Association and
Rikki Lee, editorial consultant,
address the issue of overcoming the
fear of writing and putting ideas on
paper. They also discuss preparing
memos, reports and technical articles
in a CATV-specific environment. (1-
1/4 hrs.) VHS: $55.

T-1090, Signal Leakage Equip-
ment Calibration—Don Runzo of
ComSonics and Steve Windle of
Wavetek RF Products focus on differ-
ent aspects of signal leakage equip-
ment calibration, including receiver
measurement accuracy, setting up a
calibrated leak and calibrating the
vehicle-mounted leakage test system.
Internal and external calibration and
wave propagation are covered. (1 hr)
VHS: $55. B-I1

T-1091, Video and Audio Measure-
ments—Ron Hranac of CT Publica-
tions and Coaxial International and
Steve Johnson of ATC demonstrate
headend video and audio measure-
ments, covering video level, video
depth of modulation, audio level and
audio deviation measurements with
actual test equipment. (1-1/4 hrs.)
VHS: $55.

T-1092, How a Cable System
Works—Produced by Jones Interca-
ble, this video presentation offers a
comprehensive look at the operations
and functions of a working cable sys-
tem, (3 hrs.) VHS: $75.
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EXCEPTIONAL
VALUES!

Specially priced videotape packages, now available for the first time!

BCT/E Package

Review courses covering each of the seven categories of the Society’s Certifica-
tion Program, including:

T-1040—Category I: Signal Processing Centers
T-1029—Category 1I: Video and Audio Signals and Systems
T-1063—Category III: Transportation Systems
T-1033—Category IV: Distribution Systems
T-1061—Category V: Data Networking and Architecture
T-1062—Category VI: Terminal Devices
T-1048—Category VII: Engineering Management and
Professionalism

A total of 13-1/2 hours of study material—invaluable tools in the preparation
for BCT/E examinations.

If purchased separately: $380
Package cost: $250

CLI Package

Now get the whole story. Explore the important topic of signal leakage and
learn how to comply with CLI regulations through these programs, which fea-
ture in-depth discussions and explanations. This set includes:

T-1021A—Signal Leakage Teleconference
T-1060—Signal Leakage and CLI Testing
T-1073—Signal Leakage, CLI and the FCC
T-1081—How to Fill out Form 320
T-1086—CLI Ninjas

A total of 7 hours.

If purchased separately: $225
Package cost: $150
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Notes on Videos

The appearance of the symbol B-
indicates a videotape relating to a
certain category (noted by a Roman
numeral I-VII) of the BCT/E Certifi-
cation Program. Videotapes relating
to the Installer Certification Program
are noted by the symbol I/T. These
tapes have been discounted to aid can-
didates for certification in their stud-
ies.

Non-members must add 20 percent
to the listed prices when ordering
videotapes. Orders without a valid
SCTE member number will be
invoiced at the non-member rate.

All videotapes listed from T-1001
to T-1020 were produced in 1981.
Additionally, it should be noted that
videotapes T-1021 to T-1032 were
produced prior to 1988.

All SCTE videotapes are in color
and are available in the 1/2” VHS for-
mat only. Payment must accompany

all orders, in U.S. funds only. Orders
without full and proper payment will
be returned. Videotapes are available
in stock and will be delivered approx-
imately three weeks after receipt of
order with full payment.

Shipping Policy

Vidcotapes are shipped UPS. No
post office boxes, please. SCTE pays
surface shipping charges within the
continental United States only. Orders
to Canada or Mexico: Please add $5
(U.S.) for each book or videotape.
Orders to Europe, Africa, Asia or
South America: SCTE will invoice
recipient for additional air or surface
shipping charges (please specify).

While we recognize that “rush”
orders are sometimes necessary; a $15
surcharge will be collected on all such
orders. The surcharge and air shipping
cost can be charged to a VISA or
MasterCard.

Promotional Items

PR-1, SCTE T-Shirt (Specify S, M,
L, XL). Member: $7, Non-Member:
$9.

PR-2, SCTE ceramic mug. Mem-
ber: $7, Non-Member: $9.

PR-3, SCTE binder (with pad).

TR EvIsION 7

Member: $17, Non-Member: $21.

PR-4, SCTE lapel pin. Member:
$8, Non-Member: N/A.

PR-5, SCTE tie tack. Member: $9,
Non-Member: N/A.

PR-6, SCTE embroidered emblem.
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Member: $1, Non-Member: N/A.,

PR-7, SCTE nylon jacket—Made
of quality gray nylon with black trim
and blue embroidery, this jacket has a
heavy lining and an embsoidered
SCTE logo. Available in small, medi-
um, large, extra large and 2XL sizes.
Member: $39, Non-Member: N/A,
Personalization (optional): $5 (one
name only).

PR-8, BCT/E certification patch-
es—A complete set of patches indi-
cating progress in or successful com-

pletion of all seven categories of the
Society’s Broadband Communications
Technician/Engineer Certification
Program. (Please specify Technician
or Engineer level) Member: $5, Non-
Member: N/A.

PL-1, SCTE member plaque (Logo
Only). Member: $30, Non-Member:
N/A.

PL-2, SCTE member plaque (Per-
sonalized). Member: $40, Non-Mem-
ber: N/A.
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Society of Cable Television Engineers
Publication and Videotape Order Form

Stock No. Description Quantity Price Total

Pennsylvania Members: Please add 6% sales tax: $

SCTE Member Number: Total Purchase: $
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Ordering Information

Please specify size when ordering T-shirts or jackets.

To Order: All orders must be prepaid. All prices are in U.S. dollars. SCTE
accepts MasterCard and VISA. In order to qualify for SCTE member prices, a
valid SCTE identification number is required or a completed membership appli-
cation with dues payment must be included with this order. Orders received with-
out an SCTE member number will be charged for full non-member prices. Note:

Videotapes are not returnable.

This price list supersedes all previously published prices.

Mail This Form To:
SCTE Publications
669 Exton Commons
Exton, PA 19341

OR FAX Both Sides of This
Page with Full Credit Card
Information to:
(215) 363-5898

Ship Materials To:

Name: Phone: ( )

Company:

Address:

City: State: ZIP:
Method of Payment: Check Charge

MasterCard Number:

VISA Card Number:

Expiration Date:

Signature of Card Holder:

Card Holder Please Print Name:

No Cash Refunds
IRS 501 (c)(6) Non-Profit
Tax 1.D. #: 22-2158409
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WEVE GOT CABLE TESTING
ALL WRAPPED UP

mdvantest ties up vour loose ends in cable
testing with optical time domain reflectome-
ters and spectrum analyzers.

Ideal for buried cable and fiber applica-
tions, Advantest’s 8460 OTDR features a short
dead zone and narrow spatial resolution for
superior accuracy in fault location, efficient
cable and fiber maintenance, and maximum
validitv of resolution between faults.

Advantest's R3361 Spectrum Analyzer pro-
vides an exceptionally wide frequency range
Fully svnthesized for extremely accurate mea-

surement, the R3361 also features an internal
tracking generator for automatic frequency

sweeping
Call or write today for more information

Reader Service Number 37

ADVANTEST

Advantest America, Inc.

300 Knightsbridge Parkway
Lincolnshire, IL 60069
708/634-2552
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Cross-modulation testing
(Continued from page 24)

carrier” and “‘peak level of the test carrier;’ while somewhat mis-
leading, have little impact on what was measured. The ratio
defined by the NCTA today is the same as that defined back in
the mid-60s5. However once spectrum analyzers came onto the
scene things changed. In the frequency domain terms like
““desired carrier’” and “peak level of the test carrier’’ become
significant.

Before going further, it may be helpful to visualize the pos-
sible relationships of X-mod graphically. The accompanying
figure outlines a superimposed trace in the frequency domain
of both an unmodulated carrier with X-mod present and the same
carrier modulated 100 percent with a 15.75 kHz square wave
having a 50 percent duty cycle.

What’s being measured?

When the NCTA definition (time domain) is used and the test
procedures outlined in that recommendation are followed, Ratio
C (see figure) in the frequency domain is measured. However,
inthe frequency domain other interpretations of the X-mod ratios
have been made. One interpretation used by some members
of our vendor community is the ratio of undesired modulation
(caused by other modulated carriers) to the unmodulated (CW)
peak carrier under test (Ratio A). Anotherinterpretation less fre-
quently used is the ratio of undesired modulation (caused by
other modulated carriers) to the modulated peak carrier under
test (Ratio B). When the recommended test carriers as defined
earlier are used, these interpretations differ by 0, 4 or 10 dB. [t
is important to know which ratio is being specified and
measured.

Perhaps a better definition of X-mod would simply be: the ratio
of desired modulation on a test channel to the undesired modula-
tion on a test channel caused by other modulated signals.

A common measurement technique is to use a detector
(sometimes a spectrum analyzer in zero span) in combination
with an audio spectrum analyzer (or wave analyzer or frequency-
selective voltmeter) tuned to 15.75 kHz. A comparison is then
made of the total detected sideband energy present with and
without modulation on the carrier under test. What is actually
being measured in this case is the ratio of the two shaded areas
identified in the figure. When the two sidebands are symmetrical,
as they should be, measurement results are identical to Ratio C.

The level of perceptibility for X-mod is weli-defined. Some of
the most comprehensive work on this subject comes from
Willem Mostert at Magnavox. Magnavox has isolated X-mod
from other distortions and identified the level of perceptibility
to be as follows:

-39dB to —-41 dB
—-46 dB to —48 dB

Non-synchronous carriers
Synchronous carriers
(using Matrix test carriers)

The 7 dB difference between synchronous vs. non-synchro-
nous modulated carriers has to do with the way test instruments
measure power vs. the resolving capabilities of the human eye.
These levels of perception apply for measurements made using
CW test carriers that are modulated 100 percent with a 15.75
kHz square wave having a 50 percent duty cycle, and are
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measured in the time domain. Changing the duty cycle does
not affect measured results in the time domain or in the frequen-
cy domain when Ratio C is referenced.

In addition to the 7 dB of perceptible headroom between syn-
chronous and non-synchronous carriers, additional headroom
results from the fact that test carriers are 100 percent modulated.
Cable TV video is modulated to a maximum of 87.5 percent with
averages in the 50 percent range. Changes in the depth of
modulation impact the level of perceptibility, how much is not
well-understood and is worthy of more rigorous testing.

Barely perceptible two-channel X-mod appears on a TV
screen as a vertical bar rolling slowly from right to left (windshield
wiper effect). As the number of channels contributing to X-mod
increases, the barely perceptible image on a TV screen begins
to resemble more of a subtle flicker. Worst-case X-mod looks
like worst-case co-channel. However, long before X-mod
degrades to this level, CTB would have obliterated the picture.
An undesirable yet viewable image appearing in the background
of the desired video is almost always due to co-channel.

In summary

® Spectrum analyzers measure a 0 to 10 dB worse cross-
modulation than do frequency-selective voltmeters due to the
way phase contributions are measured. Frequency selective
voltmeters are recommended because they behave more like
the envelope detector on a TV set.

©® The NCTA definition of X-mod has become subject to inter-
pretation. When viewed in the frequency domain, results can
differ by 0, 4, 6 or 10 dB, depending on the reference carrier used
(see figure). Care should be exercised when comparing X-mod
specifications and test results.

® The -46 dBto —48 dB level of perceptibility is well-defined
for CW carriers synchronously modulated 100 percent with a
15.75 kHz square wave having a 50 percent duty cycle, in the
time domain or in the frequency domain when referenced to
Ratio C.

® The NCTA X-mod ratio should be redefined to eliminate
the ambiguity associated with frequency domain carrier rela-
tionships.

® The NCTA tested —48 dB level of perceptibility is a con-
servative number. Contained within this numberis 7 dB of known
headroom associated with synchronously modulated carriers,
plus some additional (not well-defined) headroom for using 100
percent modulation. The NCTA recommends a ~-53 dB
specification for an operating cable TV system. CT

References

1Simons, K.A., Technical Handbook for CATV Systems, Jerrold
Electronics Corp.

2Magquisi, M., ‘‘CATV Distortion Analysis in Cable Television
Systems,” Sylvania Technical NSTE (August 1980).

3Pidgeon Jr., Rezin, ‘““Characteristics and Perceptibility of s-
Cross-Modulation,” Scientific-Atlanta.

4NCTA Recommended Practices for Measurements on Cable
Television Systems, Second Edition.

5National Cable Television Standard Number NCTA-002-0267,
“CATV Amplifier Distribution Characteristics” (undated).

My thanks to Willem Mostert, Magnavox CATV Systems, for help-
ing me to understand what | thought | already knew on this
subject.
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Cable testing

(Continued from page 26)

An important safeguard is for the operators to stay in
touch with the product. They are responsible for the ultimate
quality of the products. The system must be responsive and
provide all necessary information.

The system

Using the HP8753 network analyzer with the variable
bridges met the requirements of the measurement equip-
ment. Remaining was the selection of controller equipment
and a method to communicate with our IBM data processing
center. Existing platforms do not offer the performance and
functionality required.

The HP9000 controller was selected due to its perfor-
mance, Unix standard, multitasking, networking, reliability
and service. The drawback was that software able to control
the equipment, interface with the operator and communicate
with the data processing center had to be written. This
allows us to optimize the use of the system by making it
responsive.

Measurements

RL measurements, in general, are the periodic occur-
rences of deviation of impedance along the length of the
cable. If they occur at a fixed interval for any duration in the
cable, it will create a reflection back at a frequency with a
half wavelength equal to the impedance deviation interval.
The significance of the deviation and the duration will deter-
mine the amplitude of the RL signal. Any peak in the spec-

trum greater than -30 dB is considered a downgrade of the
product. Signal return loss (SRL) in the cable industry is
commonly called structural return loss, the reason being that
significant occurrences of impedance deviation in the cable
are due to structural defects such as diameter variations.

As bandwidth requirements increase, test connectors
become more critical and more dynamic range is needed.
Having the bridges physically at the ends of the cable mini-
mizes the effects on the measurements. The life of the test
connectors is extended by making connections to both ends
only once and measuring all test results.

Attenuation measurements increase proportionally to the
square root of the frequency. As bandwidths are pushed to 1
GHz the usable dynamic range of the equipment becomes
the limiting factor. Without modifications, the equipment can
obtain a repeatable reading of approximately 60 dB after cal-
ibration. Gain of at least another 20 dB of range has been
achieved.

Time domain reflection (TDR) measurements are used to
locate isolated changes in impedance measurements usual-
ly due to damage. TDR and length measurements are
dependent on the velocity of propagation (Vp) of the cable
under test. The Vp of our cable is usually constant (approxi-
mately 87-89 percent), but is proportional to the characteris-
tic impedance that is obtained from the variable bridge set-
tings.

The accompanying figure diagrams the equipment and
configuration necessary to perform these tests in a manual
mode. All that is required is to set the bridge to 75 ohms and
0 pf capacitance and then to set the analyzer for the mea-
surements of interest and perform a one-port calibration. CT
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PPV technologies
(Continued from page 30)

Second, the process of cross-refer-
encing sub IDs with telephone numbers,
verifying credit, recording purchase data
forinvoicing and authorizing the converter
is time-consuming. Handling orders from
multiple switchesin real time is a difficult
task. If the volume of orders is as high as
anticipated, purchase requests are likely
to back up orbe lost if the system cannot
queue them.

ANI system implementation requires a
small capital investment in headend
equipment and installation. The phone
company may need to make anywhere
from a small investment to significant ex-
pansion of the switching facility. The
variable cost per purchase will be some-
what higher using this type of system.

Allreal-time systems require the estab-
lishment of a closed-loop communication
link between the sub and the headend
computer system before a sub can get
PPV. The transaction time is not instantan-
eous and requires closed-loop communi-
cations for order processing for each par-
ticipating sub. It is not unreasonable to ex-
pect that with a substantial sub base, they
will have to order programs before the
showing to guarantee sufficient time for
processing and communication of pro-
gram authorization.

Real-time systems also demand the
entire ordering system be operational
during the ordering process or potential
orders will be lost. A last-minute equip-
ment or communication link failure will
result in lost revenue opportunity and
frustrated subs.

Store-and-forward

Seeking to overcome the limitations of
real-time ordering systems led to the
development of store-and-forward im-
pulse technology. This type of system pro-
vides an effective solution to anticipated
operational problems associated with
traffic bottlenecks caused by peak order
loads. impulse poses no limits to the
number of subs who can order an event
and provides instantaneous program
authorization for immediate viewing.

In a store-and-forward system, con-
verters are pre-loaded with purchase
credits against which subs order PPV pro-
gramming. The sub orders a program by
pressing a selection key and entering an
optional secret personal identification
code. If the sub has sufficient credit,
instant authorization to view the program
is given. The converter need not commu-
nicate with the headend system for pro-

1067 Pasitioner

Jackson Tools started installing cable
systems and wiring homes that
would be the first to receive a new
wave of home entertainment. As a
result came the knowledge and

construction tools rugged enough to
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Ground Rod Drivers
Midspan Setups
Pole Brackets
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Reel Brakes
Strand Brakes
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Tool Warranty!

Jackson Tool Systems, Inc.

Reader Service Number 34

P.O. Box 6, Clayton, Ohio 45315
FAX (513) 836-0396 (800) 535-6470

Phone (513) 836-2641

grams to be cleared for viewing.

When a program is purchased, a pro-
gram identifier and time stamp are stored
in the converter’s non-volatile memory.
Later, on a non-real-time basis, the ad-
dressable controller collects this program
purchase information for subsequent bill-
ing. Every sub in the system can order an
event or program up to the last minute
before a showing (or even during the first
few minutes of a program) depending on
the cutoff ordering time. in this way, con-
sumers can buy on a true impulse basis.

The store-and-forward technique is the
only impulse PPV scheme that does not

COMMUNICATIONS TECHNOLOGY

require real-time communication and data
processing; it totally avoids real-time
bottlenecks in the control system. Store-
and-forward technology is available in im-
pulse PPV (IPPV) products that use both
the RF and telephone return paths.

Using the teico return path

The telephone return path option
makes IPPV available without incurring
the cost of installation and maintenance
of a two-way distribution plant. The oper-
ator uses the standard addressable sys-
tem for one-way control functions (sub-
scriptions, terminal control and advance
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order PPV purchases) and uses the public
switched telephone network as a return
reporting path for collecting billing
information related to purchases made
through the sub’s converter.

Purchase reporting occurs automat-
ically and requires no specific sub action.
Also, this hybrid system does not impose
restrictions on the sub’s normal phone
use, nor does it exhibit signs of the col-
lection process.

Atthe headend, each telephoneline re-
quires a modem and each addressable
controller handles up to 12 modems.
Phone lines are configured in a hunting
arrangement that allows a single number
to access the first available line in the
group. More phone lines and modems can
be added to accommodate any increased
load resulting from growthin the sub base
or penetration rate.

Data collection load handling capability
can be illustrated using the following ex-
ample. Assume a system with 50,000 subs
and 25 percent of converters with data to
report. With 10 phone lines, the address-
able system can collect all billing data in
approximately five hours. There’s an ap-
proximate linear relationship between the
sub base, penetration rate, number of
phone lines and the time required for data
collection. If the sub base or penetration

“All real-time systems
require the
establishment of a
closed-loop
communication link
between the sub and
the headend computer
system before a sub
can get PPV.”

rate grows, the collection time can be held
constant or reduced by adding more
phone lines.

The following scheme is used to collect
data from subs:

1) The addressable control computerin-
structs (over one-way cable data path)
a group of terminals to call in if they
have transactions to report.

2) Terminals in the group with data begin
to callin. If they don’t make a connec-
tion the computer makes note that a
converter in the call group did not
respond.

3) The addressable controller at the
headend answers the call via the auto-
answer modems and collects pur-

chase data from subs. Data is stored
in bulk data files for later transfer to the
billing computer. When the controller
completes its transactions with a sub’s
terminal, it hangs up and answers the
next call. This process is duplicated for
each modem on the system.

4) The addressable controller manages
incoming transactions to determine
whether all subs in the group have
reported. When one cycle is complete
the addressable controller initiates the
next cycle.

Sub eq pment consists of a one-way
addressable converter, upgraded to two-
way capability with the addition of a
module that houses the phone interface
and modem. All operational parameters,
including the phone number and call tim-
ing, are downloaded over the one-way RF
addressable data stream and may be
verified or changed via the telephone
path.

The impulse controller is a high perfor-
mance addressable controller. It collects
IPPV billing data from subs’ terminals over
the telephone link and transfers the data
in bulk (store-and-forward again) to a bill-
ing computer. In addition, the controller
downloads and verifies other operating
parameters in the system on a converter-
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by-converter basis by establishing a direct
phone link to that converter.

Another benefit of this architecture is its
remote diagnostic capability. if there's a
troublesome converter somewhere in the
system the operator can command the
converter to call in soits operating status
and memory contents can be examined
before rolling a truck for a service call
(thus reducing unnecessary trips).

Converter verification is accomplished
concurrent with data collection by assign-
ing an alternative phone number to the
converter in question over the one-way
data path. The addressable controllerin-
itiates a collection cycle by commanding
a group of impulse converters to dial if
they have non-collected entries to report.
This command is communicated over the
one-way addressable data stream. The
number of terminals in the group is based
on the number of available phone lines
and the expected IPPV penetration rate.

included in the command to dial is an
encryption key used by the impulse con-
troller and converter to encrypt and
decrypt data transmitted over the tele-
phone link. Aiso included is a password
used to validate the converter’s identity
when it establishes communications with
the impulse controiler. Any converter in
the group with data to report dials the

phone number (downloaded to the con-
verter during initialization) and waits to be
interrogated by the impulse controller,
which stores the collected data and status
indicators in its non-volatile memory. If a
power outage occurs during collection,
the addressable controller collects all data
in the impulse controller buffer. When the
power is restored it reinitiates the cycle
that was in progress when the power
outage occurred.

The store-and-forward system requires
an investment in subscriber equipment
and a connection to the telephone system
in the home. For systems with a sizeable
sub base, multiple data collection
modems may be necessary.

Using the RF path

The two-way system uses the return
spectrum of the distribution plant for re-
porting IPPV purchases, opinion polling
responses and viewership polling data. It
also employs the store-and-forward tech-
nology to avoid ordering bottlenecks.

The return transmitter in a converter
equipped with the two-way module may
be tuned to frequencies between 8.3 and
10.4 MHz at the command of the headend
controller. The transmit level alsois agile
under command of the headend. The
agile nature of the return transmitter

allows the system to strategically avoid in-
gress, interference or runaway transmit-
ters blocking specific frequencies of the
distribution plant’s return spectrum.

The store-and-forward system has ad-
vantages over real-time PPV systems,
mostimportantly program purchase capa-
bility up to the last minute for the entire
sub base, despite size. Thistype of system
can operate during a control system
outage (such as for preventive main-
tenance) and continue to allow subs to
purchase and view PPV events shown
during the downtime. Many operators may
find that the hybrid store-and-forward
IPPV approach provides the greatest flex-
ibility in confirming operational
parameters of the system and using the
available communication resources. It
also offers sufficient capacity to handle
the peak ordering loads as the sub base
grows.

The best ordering method for PPV is
directly dependent upon the type of pro-
gramming to be offered. If a system does
notintend to implement PPV as a routine
service, ANI may be an appropriate tech-
nology to consider. However, implementa-
tion of PPV and a routine, high-volume
service requires the impulse ordering
capability and low transaction costs of the
store-and-forward system. CT
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PPV sources

(Continued from page 34)

modate normal maintenance procedures.
Optional rack-mounted slides can make
maintenance easier for the technician but
is not required.

Cablingforthe satellite receive system
also is very straightforward, consisting
mainly of video/audio cabling from the
receiver and VideoCipher and an RF feed
to the receiver (see Figure 2). Occasion-
allyimplemented are special cables from
the audio channels for cue tone or special
subcarrier detection by commercial inser-
tion equipment. Powering requirements
for the receiver and decoder are modest.
The receiver typically draws 100 watts and
the VideoCipher 35 watts.

® Videotape system. Modern video-
tape players do not consume as much
space as their predecessors. VTRs now
fit into the standard 19-inch equipment
rack, some requiring shelves for support,
others able to rack-mount directly without
adaptation. (Refer to Figure 3.)

However, most VTRs are five EIA units
high and each channel must have a mini-
mum of two VTRs for continuous play.
Other associated equipment forthe VTR
PPV systemis a sync generator/time-base

Figure 6: Laserdisc hardware (laserdisc changer units)
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corrector, a video/audio switcher, a pre-
view monitor and a system controller with
high resolution video generator. All of
these components are necessary to en-
able the VTR system to operate in an en-
coding environment (see Figure 4).
The sync generator provides a ‘‘gen-

lock’ signal to the VTRs to keep the video
signals from each unit synchronized to
one standard. Without this the encoder
will lose sync with the video signal
causing the descramblers also to lose
sync, generating an annoying glitch when
switching from one VTR to another. A

Save Technician Time
Adjusting Audio Levels, by Taking a
Few Minutes to Install the AGC432.

Audio levels do vary.

Call Leaming today for your solution!

LEAMING INDUSTRIES

15339 Barranca Parkway, Irvine, CA 92718

Reader Service Number 31

(714) 727-4144 » FAX (714) 727-3650




agle’s Outdoor

" Faagle’s nev

.’“‘MHLM

I!'m‘-\ DOSSID

Y App

annel
selectable
-wm,.,,,,a. | e ready TVs and
Vs

iple TVs from one

N  negative or
- nty;‘over 80dB

-

\-—-——- .
F‘\ 5.

+am currently using trap

1 L YES ) o Y o . "\
replacing my existing converter/descramble 1 5
I D Y { g | would like to take odvontugel B =
- ** your FREE OFFER. Please co . ' iy ¢ )
] metoschedule o FREE triat installation of mite:  and frig period is sulj HE P
Eagle's Outdoor Addressable Trap system.* ! ‘Eagle Comtronit - _

COMTRONICS INC.

4562 WaterhoUSEWe
Clay, NY 13041 &

Name

Cablesystem name
Address

State Zip .




WESTERN

CABLE
TELEVISION

CONFERENCE
& EXPOSITION

NOVEMBER 28, 29 & 30, 1990
ANAHEIM, CALIFORNIA

* OVER 35 INFORMATIONAL SESSIONS
* OVER 130,000 SQUARE FEET OF EXHIBITS

TO REGISTER, CALL CCTA AT 415/428-2225

Reader Service Number 44




November 1990

| BACKTO |

 PDECIN

—DAIIUVY

The training and educational supplement to Communications Technology magazine.

Formerly Installer/Technician

Table of Contents

Fiber construction 88

Fiberlite International’s Jim
Hartman looks at aerial
installation, cable pulling
requirements and planning
the cable run in Part 2.

Clips and

consequences 96

Gregory Hayward of ITW Linx
reveals how to choose the
proper wire routing clip for
your needs.

Anchors away 98

Step-by-step instructions for
installing utifity anchors. By
David Chandler of Foresight
Products.

Hands On 100

Improvements in hybrid
amplifiers are highlighted by
Performance Technological
Products’ Jud Williams.

Installer’s

Tech Book 101

Ron Hranac provides formu-
las describing wavelength,
frequency and period.




Courtesy Times Fiber

Outdoor fiber installation: Part 2

By Jim Hartman

Project Manager and Trainer, FiberLite International

Because of its light weight, small
diameter and immunity from electrical

interference it would first appear that
fiber-optic cables would be highly suit-
ed for aerial installation (Figure 9). Yet,
there are special problems to over-

Figure 9: Aerial installation
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come. The usual problems with aerial
lines are caused by ice and wind, and
the danger of falling trees, runaway
cars and buliets. With fiber you have
the added concern of extreme temper-
ature variations in harsh environments
and the danger of ice forming and
crushing the cable. | don’t recommend
aerial cable installation unless there is
absolutely no other alternative.

When splicing aerial closures be
sure to leave enough extra cable to
bring the splice point down into the
splice trailer or van. This leaves lots of
extra cable and there is no great way
to store the extra cable in an aerial
installation. One possibility is to mount
a protective enclosure on a pole at the
splice point. Another option is to loop
one incoming cable and tie wrap the
cable and closure down the strength
member. If you have 30 extra meters of
cable then the closure would end up 30
meters away from the pole.

Because of fiber’'s immunity to elec-
trical interference some companies are
attempting to exploit the high voltage
transmission lines as ready sources for
attaching fiber-optic cables. There are
dielectric cables such as the free-span
variety that can be strung from power
pole to power pole without any steel
strength member or steel support
strand. The electromagnetic field is so
strong near the high voltage power
lines the fibers need to be an appropri-
ate distance away (minimum of three
feet). Fiber also is laid inside a hollow
core high voltage cable. This is a very
protected environment except for
potential heat stress. These lines are
sometimes strung by helicopter.

A main problem with cable laying
concerns “rights of way.” Railroads, pri-
vately owned toll highways, pipelines
and power transmission lines provide
ready paths for the telecommunication
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Figure 10: Pulling cable
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companies to negotiate rights of way.
Rights of way can be difficult to obtain
and costly in both time and money. A
project manager for a major install
company explained to me how his firm
dealt with right of way: “We plow now
and let the lawyers catch up later.”

The third main way of placing cable
is through existing ducts, which can be
within cities, between existing buildings
or inside a large building. The main
problem here is that most are crammed
full of various types of copper cables.
Be careful when working in manholes
to protect the fiber cable from pressure
from heavier cables being placed on
top of it or from the way the cable is
racked. There is also the problem of
the tendency of a cable to twist around
other cables when they are pulled

92

through the ducts. This can put enough
pressure on the cable to result in micro
bending or in extreme cases to break
the cable.

Pulling cable

Given the special nature of the fiber-
optic cable there are factors that must
be carefully considered in pulling pro-
cedures. Each manufacturer will speci-
fy the bending radius of each individual
cable. Special devices are used to pre-
vent the cable from being bent beyond
the specifications during the installa-
tion. The cable also will have the
pulling tension in pounds, generally
around 600 Ibs. A fully equipped fiber-
optic cable puller will have a special
measuring device on it to stop the
whole process if too much tension is

applied to the cable.

The established procedures for
placing the cable into a duct system
are similar to those used for other
types of cables. Often the cable will be
pulled by hand in tight situations to
assure that it will not be damaged in
the pull. When this is done portable
measuring devices may be used to
assure that the pulling tension is not
exceeded (Figure 10). Another problem
in pulling through conduits with other
cables is that the pulling rope may twist
around the other cables and cause the
cable to do the same when it is pulled
through. This can add to the drag or
damage the cable.

The basic tools are a blow line, pull
rope, cable lubricant, pulling swivel and
a Kellem grip that is sometimes known
as “Chinese fingers” (Figures 11 and
12). These are standard tools that also
are used in copper cable installation.

However, two cable specifications
must be carefully observed to assure
that no damage will occur during the
installation:

1) Maximum pull strength of
cable—Each cable is limited to speci-
fied loads based on type and quantity
of materials. A standard pull strength
for outdoor cable is 600 Ibs.

2) Minimum bend radius—This is to
avoid fiber breakage or micro bending
that results in signal disruption. A stan-
dard bend radius without assist is nine
inches for outdoor cable.

Failure to follow the preceding
guidelines may result in cable damage!
As well, additional factors that should
be considered in the installation are:

*The type of ducts
*Expected installation loads
*Length of pull

*Lubricant usage

*Type of cable and sheathing

There are three ways to pull the
cable. Because fiber-optic cable is so
light and flexible, on short runs it can
be pulled by hand. The next best way
is by Kevlar tie-off (using the Kevlar in
the cable) and last is to use a Kellem
grip.

Hand pulling may involve placing
the cable in open trays. Since optical
cables are usually smaller than others
in the tray, it is recommended that the
optical cable be placed in a subduct for
added protection. Always remember to
observe the bending radius of the
cable and when tying or securing it be

NOVEMBER 1990 COMMUNICATIONS TECHNOLOGY /BACK TO BASICS



Figure 13: Subduct, 1-1/4 inch
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careful not to crimp or squeeze it. In a
cold climate, care must be taken to
keep it from being exposed to water
that might freeze and crush the cable.
If extra cable is to be placed to allow
for future repair or expansion, this
should be stored in a secured closure
and not left exposed to possible dam-
age.

For long pulls, the Kevlar and
strength member of the cable are
attached to a “slug” or pulling eye. Strip
the cable back about eight inches to
expose the Kevlar and whatever other
strength member(s) may be in the
cable. Cut off all other materials and tie
the strength member(s) to the pulling
eye with a fisherman’s knot. Tape the
Kevlar back to the slug.

The slug in turn is attached to a
pulling rope. For longer distances, a
swivel should be used to prevent the
cable from twisting during the pull.
Generally, you will be pulling through a
four-inch duct, either adding to existing
cables in the duct or to allow for more

cables to be added in the future. Braid-
ed hemp or manila ropes tend to cut
into the duct at the bend points so
newer nylon ropes are used to reduce
the friction. They are called “pulling
tape” and have a flat appearance
instead of the braided, round shape of
arope.

The subduct may be smooth-walled
or corrugated (Figure 13). A newer
development is a type of corrugation
that has the channels running length-
ways in the ducting material instead of
crossways to the flow of the cable.
Designers such as Arnco show that
this creates less friction than the
smooth or older type of corrugated
duct. The vertically ribbed design may
scrape off and trap the pulling lubri-
cant, thus negating its positive effect.

Some cable manufacturers will
attach a cable pulling device to the
cable before it leaves the factory.
These are to be attached to standard
pulling devices and then when the
cable is in place they are removed and

Beginning
manhole

Figure eight at
center manhole

Figure 14: Center pull through duct
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Figure 15: Figure-eighting a cable

disposed of.

Planning the cable run

It is essential that the route of the
cable be reviewed ahead of time and
the method of pulling through each
section be planned. There are places
where a center pull is best. Cables can
be specially placed on their reels by
the manufacturer to allow for this. But,
you also can do this by taking the reel
to the center point and pulling half the
cable off the reel into the ducts (Figure
14). With that half in place, the other
half is figure-eighted on the ground.
When laying cable in a figure eight take
care to keep the loops large enough to
not violate the bend radius of the cable
(Figure 15). The open end of the cable
is pulled in the remaining duct. Another
option is to use a pulling sheave to
help in going around corners such as
when entering a manhole (Figure 16).
When setting up the cable reel when
entering a manhole, always pull from
the top of the reel as this minimizes

your pulling tensions (Figure 17).

If the route of the cable has more
than two bends in it, consider allowing
for a hand assist in moving the cable
beyond those bends. An in-line pull box
is useful to allow hand assists. The
cable pulling force in one 90° elbow is
equivalent to 200 meters of straight
pulling. Always pull through a bend at
the beginning of a run instead of at the
end. You can approximately double the
pulling force going through a 90° angle.
So if the tension is 15 psi as it may be
early in the pull, it doubles to 30 after
the bend. If it is 200 psi as it may be
later in the pull, then the tension would
double to 400 psi at the bend. The
bend radius is generally 20 times the
diameter of the cable for outdoor cable
or a three-foot radius at maximum
installation load. Be sure to check the
manufacturer’s specs.

Safety and management
In all phases of working with optical
fibers, safety is an important factor to

“Always remember to
observe the bending
radius of the cable
and when tying or
securing it be careful
not to crimp or
squeeze it.”

keep in mind. How could such a small
cable or such tiny fibers be a safety
concern? The fibers themselves are
sharp and can puncture an eye or get
under your skin. Various aspects of
installation present hazards to your
health, especially when working around
large pieces of equipment.

All companies have safety require-
ments. The railroads are especially
rigid and demanding when it comes to
safety practices, for many good rea-
sons. Take the time to learn the rules
and make an effort to follow them for
your safety and welfare, even when

MAKE YOUR JOB EASIER ...

Cabletek stocks a complete line
of accessories for your cable in-
stallation needs. Next day delivery
Is available anywhere in the USA
on in-stock items.

\4

850 Tayior Street ® Elyria, Ohio 44035
(216) 365-3889
Toll-free 800-562-9378
Fax (216) 322-0321

(ablelek

WIRING PRODUCTS
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Figure 16: Using a sheave at the feed manhole
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Figure 17: Cable reel setup
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they seem overprotective. It is true that
organizations create bureaucrats who
in turn come up with “made-do” work,
but behind every rule is some cause for
safety concern. Remember, it is our
nature that after a period of exposure
to danger we tend to loose our fear of it
and thus begin to relax; that is when
accidents can happen.

A good crew is crucial for effective
installation. A goal needs to be set that
the installation group can achieve. If a
manager only tells his crew to go as
fast as they can, then they won't have
good incentives to continue to work

BACK TO BASICS/COMMUNICATIONS TECHNOLOGY NOVEMBER 1990 95

hard. Employees need both recognition
and compensation for their achieve-
ment.

Project managers need a certain
amount of authority to accomplish their
task and to prevent the upper manage-
ment from getting bogged down in the
vicious micromanagement cycle. On
the other hand upper management
people definitely need to be the leaders
of the company. I've seen several
examples where the top managers
failed to take charge and the project
managers seized control by proxy or
ended up starting their own firm.  CT
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Choosing the right clip

By Gregory R. Hayward
Sales Manager, ITW Linx

Cable operators can avoid expensive
call-backs and ensure trouble-free wire
and cable routing by selecting the proper
wire routing clip. The right clip is a func-
tion of the size and number of cables to
be secured, the substrate into which the
clip isinstalled and whether the clip is for
interior or exterior use.

Attention to these factors results in time
savings during installation, an aesthetically
pleasing final product, longevity of the clip
and avoidance of cable puncture result-
ingin signal leakage. Since clips used for
exterior fastening receive the most pun-
ishment, this article will focus on choosing
the correct exterior clip.

Specify clip design

Routing clips fall into two general cate-
gories. Nail-in clips will attach into wood,
mortar/brick, concrete block, stucco and
cement. Snap-in clips will fasten into
asbestos, aluminum and vinyl siding, and
composite insulation board.

To avoid drilling holes prior to fastening,
select clips using pins forinstallation. Drill-
ing holes every 10to 24 inches before fas-
tening clips costs an average of 50 cents
per hole.

Significant cost savings are achieved
by using nail-in clips. Installers attach the
clip to the cable as they progress and then
pound the pin into the building surface
with a common 2- to 3-pound ground rod
(lineman’s or drilling) hammer.

Clips typically have either one or two
pins. One-pin clips are installed more
quickly and are ideal for corner mount

“The right clip is a
function of the size
and number of cables
to be secured, the
substrate into which the
clip is installed and
whether the clip is for
interior orexterioruse.”

applications. Two-pin clips don’t rotate and
typically hold more securely. All pins
should be made of tempered, rust-proof
steel and should be perpendicular to the
building surface.

Aluminum- or vinyl-sided homes re-
quire special clips to hold cable either ver-
tically or horizontally. Each clip has a barb
that is pushed into position between the
overlap of the siding joint. Each clip snaps
securely into the overlap seam to resist
pullout while maintaining the integrity of
the siding’s weather seal.

These snap-in single-piece clips have
a unique design. Horizontally, the clip
holds cable securely beneath the siding
lip. Vertically, the clip surrounds the cable
in an angled channel around the edge of
the siding overlap and holds it snugly
against the wall surface.

Installed with a screwdriver, these clip
designs provide an attractive alternative
for aluminum- or vinyl-sided buildings
while reducing inventory for the cable
installer.

Thirty to 40 percent of non-UV stable
clips break within the first year after in-
stallation and 55 to 70 percent of all non-

UV clips will break by the end of the sec-
ond year.

Quality cable clips should be constructed
of high-impact, cold weather resistant, UV
stable materials. Plastic clips that don’t
meet these criteria can break during in-
stallation, smash the cable, crack or break
in cold weather, or deteriorate when ex-
posed to the UV radiation found in sun-
light, and thus become an expensive call-
back statistic.

In addition, high quality plastic cable
clips do not have sharp edges like metal
clips. Plastic clips with smooth edges pre-
vent the cable jacket from being cut or
damaged. A damaged cable sheath can
cause signal leakage and result in fines
from the FCC for exceeding egress limits.

Don’t forget aesthetics

While clips are typically available in
black, white and clear, cable companies
can reduce inventories by stocking clear
clips that blend with all backgrounds. This
also will ensure that clips are as unobtru-
sive as possible.

Cable companies should select clip
suppliers based on the quality of the clips,
aswell as the breadth of the product line.
This is especially true now, when all com-
panies are trying to reduce their vendor
base.

Clip suppliers should make each clip
design available in a variety of sizes, sup-
ply clips with longer pin lengths for situa-
tions calling for extra holding power in
porous building material applications and
supply a complete range of clips for dif-
ferent substrates.

Selecting the right exterior clip will
ensure that cable companies prevent ex-
pensive, profit-sapping call-backs both to-
day and in the future. CT
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How to install utility anchors

By David Chandler
President, Foresight Products Inc.

A 50-mile aerial CATV system is under
construction 6,500 feet above sealevelin
California’s San Jacinto Mountains in an
area called Idyllwild. Rugged, rocky,
wooded and desolate, Idyllwild is about
100 miles east of Los Angeles.

Cable Crafters Construction Inc. of
Westminister, Calif., is doing the job for
Inland Valley Cablevision of San Jacinto.
Wayne Klemm, president of Cable Crafters,
says there is more rock than dirtin those
mountains. Placing guy strand and lash-
ing coaxial cable on existing utility poles

Photo 1: Installer starts anchor into
ground.

Photo 2: The anchoris now atthe desired
depth.

98

in the system calls for installing about 250
new anchors for the poles and thisis one
of the toughest jobs in the entire project.

““We have to core drill 4-inch holes in
decomposed granite,” Klemm said, ‘‘and
it takes anywhere from six to 12 hours to
drill one hole. The only type of anchor we
can get into that rock is the Manta Ray
Utility Anchor. Screw anchors are out of
the question and if we were to use conven-
tional cross plate anchors it would take
two men three to four days to jack hammer
ahole28” x 28" x 9feet deep for each
anchor.

“We use a two-man crew to install most

o

ground.

Photo 3: Installer pulls drive gad out of

7.
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Photo 4: End of anchor rod is at ground
level.

of the anchors and they use a 30-Ib. hy-
draulic jackhammer because there’s no
way to get anything bigger into those tight,
hard-to-reach spots. On a very few occa-
sions we find a spot where we can get our
track-mounted well drilling unit in to drill
a hole and on those occasions it takes
about 30 minutes to do the drilling job.
“Once we get a hole drilled, it takes
about 35 to 40 minutes to install the
anchor and lock it in with a Load Locker

Photo 5: Adapter setting bar is screwed
onto end of anchorrod. Load Locker base
and hydraulic ram system are placed over
the adapter setting bar.
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Photo 6: Power source operates Load
Locker, pulls up on adapter setting bar,
rotating anchor into position, to the desired
capacity as indicated by the gauge on the
Load Locker.
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Photo 7: After Load Locker is removed,
thimble is screwed onto end of anchor rod,
ready for guying.

and an 18 HP hydraulic compact power
unit. There's agauge on the Load Locker
that tells us exactly how many pounds of
holding capacity we have locked in and
we load each anchor to a 16,000-pound
holding capacity, though I'm sure each
anchor would hold atleast 25,000 pounds
inthe rock. Butiif it weren’t for that gauge
there is no way we could be sure what
holding capacity we have locked in.”

The utility anchors, which are manufac-
tured in Commerce City, Colo., by Fore-
sight Products Inc., are drive-type anchors
that one or two people install at ground
level using ordinary contractors’ equip-
ment plus the Load Locker, which sets the
anchor underground at the desired hold-
ing capacity. Klemm uses this type of
anchor for all anchoring jobs, including
those in normal soils and figures he saves
70 to 80 percent of the installation costs
other types of anchors require since no
digger derrick trucks or hole digging
crews are needed. Let's explore how
these anchors are installed.

The Installation

The accompanying photos show how
these specific anchors are installed. The
anchors are driven into the ground by one
person at ground level using an ordinary
jackhammer (see Photo 1). The installer
drives the anchor at any desired angle to
a depth of about 7 feet (see Photo 2).
Photo 3 shows that the instalier then pulls
the drive gad out of the ground. The end
of the anchor rod is now at ground level
as in Photo 4. The anchor can be driven
deeper if the instalier so desires.

Photo 5 shows that once the anchor has
been driven, the installer screws an
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adapter setting bar onto the anchor rod,
places the Load Locker over the adapter
setting bar and causes the Load Locker
to pullup on the anchor rod (see Photo 6).
This rotates the anchor into position
underground in undisturbed earth. A
gauge on the Load Locker tells the in-
staller exactly how many pounds of
holding capacity have been locked in by
the anchor. Photo 7 shows that after the
Load Locker has been removed, the thim-
ble is screwed onto the end of the anchor
rod, ready for guying to the pole.

No digger derrick truck is needed. No
hole digging crew is needed. No mess is

made and the soil remains undisturbed.
Because of these facts, my company
recommends these anchors for installa-
tion intight, hard-to-reach places, such as
in residential backyards, in alleys, among
trees, between buildings and between
curbs and sidewalk along streets.

The Load Locker used is a hydraulic
ram device using hydraulic pressure to
raise the ram. If the installer is using pneu-
matic equipment, a portable gasoline
hydraulic power unit can be used to pro-
vide power to the hydraulically powered
ram. The total time to drive the anchor and
set it averages 15 minutes. CT
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Hybrid amps

By Jud Williams
Owner, Performance Technological Products

When a device called a gain block
arrived on the scene a number of years
ago, a veritable revolution took place in
the design of cable TV amplifiers. These
devices were known as hybrids and have
replaced a multitude of discrete com-
ponents.

Prior to their introduction, CATV trunk,
bridger and line extender amps were
made up of an array of resistors, coils,
capacitors and transistors. The earliest of
these were called single-ended amplifiers
because their final stage was a solitary
transistor. Performance was limited to 13
channels with a practically useless mid-
band due to distortion. Each section of
the amplifier contained trimmer pots and
capacitors requiring stage-by-stage align-
ment. This was done by placing the
module in series with a length of 18 to 22
dB of cable and adjusting it so its output
was flat.

Push-pull amplifiers came next and
replaced single-ended types. Their output
was made up of a pair of transistors, which
had the effect of canceling the distortion
caused by the previous stages of ampli-
fication. This was a great improvement
and the alignment procedure was simpli-
fied so the amps could be made flat with-
out cable as mentioned before.

This set the stage for hybrid gain blocks.
The earliest hybrids were limited to a fre-
quency response of less than 300 MHz.
Manufacturers of cable amplifier modules
had their own design criteria so that there
was a proliferation of different gains avail-
able. Gradually, there was a trend toward
standardization so that today the majority
of manufacturers use 18 and 34 dB hybrids.

The hybrid amps are a miniaturized ver-
sion of the older push-pull amplifiers but
with many refinements. The circuitry in-
sidethe moduleis onwhat s called a thin-
film substrate. The resistors and tran-
sistors are bonded to this ceramic-like
wafer and have interstage transformers at-
tached. The 18 dB modules contain two
pairs of transistors in what is called a
cascade arrangement. The input pair is
configured in such a way as to minimize
the noise reaching the output stage, which
operates at a lower gain. The push-pull ar-
rangement reduces the second order beat

by mutual cancellation of second order
components. A 34 dB module contains
two such amplifiers in tandem, built on the
same substrate.

If two of these modules were connected
in parallel, the power output would almost
double. That s, in fact, what is done to pro-
duce what is called a power-doubler
amplifier. Two amplifiers are arranged side
by side within a standard hybrid package
whereby nearly twice the power output
results. As would be expected, the module
draws considerably more current.

At present, the only available version of
this amplifier is 18 dB, designed for use
in 450 to 550 MHz applications. To achieve
the necessary gain usually required by
line extenders, a standard 18 dB hybrid
often preceeds a power-doubler. Two
benefits of power-doubler amps are that
they have improved distortion over con-
ventional hybrids and they may be oper-
ated at higher output levels.

The latest entry into the field of hybrids
is the feedforward amp. They are most
often used in trunk or bridger modules.
These very expensive modules cost in the
range of $218 to $253 to replace. The out-
standing feature is that the distortion com-
ponent is reduced by more than 20 dB
over conventional amplifiers.

As with any improvement, there are cer-
tain trade-offs and with these units it is
reduced flatness. The effects of this can
be minimized since these amplifiers may
be used intermixed with modules contain-
ing conventional push-pull hybrids, Other
drawbacks for these units are a slight
degradation of noise and greater power
consumption.

Feedforward amps are made up of two
loops: one containing a 34 dB main ampli-
fier and delay line, and the other with a 34
dB error amp and delay line. Since all
amplifiers have a certain delay charac-
teristic caused by propagation time, delay
lines are used to compensate.

The input signal containing a distortion
component is split into two paths by a 10
dB directional coupler. A portion of the
signal enters the low noise main amp add-
ing gain. Part of this signal is sampled by
a 24 dB directional coupler at its output
and enters the error amplifier in the sec-
ond loop where the distortion is sup-
pressed by approximately 20 dB. The
composite triple beat at the output coupler
is thus optimized. Feedforward amps
have a power gain of 24 dB. CT

100 NOVEMBER 1990 COMMUNICATIONS TECHNOLOGY /BACK TO BASICS




O

Wavelength, frequency and period

By Ron Hranac
Senior Technical Editor

A basic electromagnetic signal such as an unmodulated video carrier is an alternating current (AC) wave-
form (Figure 1). Its amplitude increases from zero to maximum in a positive direction, decreases to zero
continuing to maximum in a negative direction, then returns to zero. This process is calied a cycle and
repeats over and over. The number of full cycles the waveform completes each second is its frequency,
which is expressed in cycles per second or hertz (Hz).

The wavelength is the distance that the electromagnetic wave will travel in the time it takes to complete
acycle. From this, frequency and wavelength are inversely proportional; that is, as frequency increases,
the wavelength decreases. The period of such a signal is the amount of time that the wave takes to com-
plete a cycle. Figure 2 shows these relationships.

The following formulas mathematically describe these relationships. Examples of their use are on the
next page.

Free space wavelength:

Am = 300/fMHz
At = 984/mu; Figure 1
Frequency:
+
fMHz = 300/ A\m 3
fMHz = 984/ \n 2 o
Q.
. E
Period <
sz 1/Tsec Time ———
Tsec = 1/sz
Where:
A m = wavelength in meters
Ar = wavelength in feet
fwHz = frequency in megahertz (million cycles per second)
fHz = frequency in hertz (cycles per second)
Tsec = period in seconds
Figure 2
Frequency 110" 102 103 104 105 108 107 108 10° 10% 10" 102 10'3 10% 1075 10%6 1077 10'8 109 1020 1021 1022 1023
(hertz) 1 Hz 1 kHz 1 MHz 1 GHz 1THz 1 PHz 1 EHz
Wavelength | 108 107 | 108 | 105 | 10+ | 10 [ 102 [10" [ 1 10~ }10~ 2|10~ 5|10~ 410~ 5[10~ 6[10~ 7|10~ 8l10~ shio—10}10~ 111071210713 1071410715
(meters) T T T T T T T ¥ v T T T T T T T T T T [ "]
General Electric . i Gamma | ' i
description waves ) . .Raducf waves ) ) . ) L:gth waves ) X-Rays rays Cosmic rays
I I <uitra
Band mielc) <|c|l=z|zx sl e T Infrared @]
designation I IR Ll F1 5 o %lee.‘
Period 1 sec imsec 1 usec 1 nsec 1 psec 1 fsec 1 asec \
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Problem: What is the wavelength in feet of Ch. 2's video carrier (55.25 MHz)?

Solution: Use the formula

At

984/fMHz
984/55.25
17.81 feet

agoad

Problem: What is the wavelength in meters for the same signal?

Solution: Use the formula
Am 300/fmHz
300/55.25
5.43 meters

aooag

Problem: What is the period of the Ch. 2 video carrier?
Solution: Use the formula

Tsec = 1/sz
1/55,250,000
= 0.0000000181 second or 18.1 nanoseconds (nsec)

goag

Problem: What is the frequency (in MHz) of a signal with a 1 microsecond (usec) period?

Solution: First convert 1 usec to seconds; since micro is one millionth, the period in seconds is 0.000001.
Then use the formula

1/T sec
1/0.000001
1,000,000 Hz
1 MHz

sz

goag

Problem: Whatisthe free space halfwavelengthininches of cable Ch. 16’s video carrier (133.2625 MHz)?

Solution: First determine the carrier’s wavelength using the formula
At 984/fMH;
984/133.2625
7.38 feet

To find its half wavelength, simply divide by 2:
7.38 feet + 2 = 3.69 feet.
To convert this figure to inches, multiply by 12:

3.69 feet x 12 = 44.3 inches.
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How to get ideas for articles

By Rikki T. Lee
Editorial Consultant

If you’re lucky, writing comes easily and
words flow freely from your mind and onto
paper. But if you're not so fortunate, you
could encounter hazards on the road to
a technical article you've always wanted
to write. We've covered two of these in
past columns—writer’s block (June 1990)
and lack of time (August 1990). Now let’s
discuss one more: inability to get ideas.

A question frequently asked by the
anxious or the experienced s, ‘*‘Where do
you getideas?”’ There are many answers;
not all are helpful:

@ ‘| read journals carefully and often
find something the writers didn’t ex-
plain to my satisfaction. Or | take
another slant.”” (Excellent!)

® ‘‘| keep a notebook handy and when-
ever | get a stray thought—no matter
how strange—I jot it down and file it
later on.”” (Good approacht)

® "'l ask all of my employees to tell me
their ideas. Then | pick the best one
to write about and acknowledge the
employee.’ (Forget it!)

® ‘| go to The Idea Supermarket on
Fourth and Main.” (Thanks a lot!)

What works for someone else might not
work for you; it’s essential to discover your
own method. And if you follow a few sug-
gestions, you’'ll be on your way toward
generating your own ideas for technical
articles.

What are you doing?
For some of you, a way to get ideas is

to lock yourself in adark room and “‘blank
out’” your mind. This allows thoughts to
rush in. But it’s time-consuming and
counterproductive. Would you deliberately
leave your office to find something you
know is located in your office file?

Instead, take inventory of your surround-
ings: the project you're working on, the
tools and equipment you use, the people
you work with or the way your department
works as a team. If you're alert you’ll
notice that problems arise, some pro-
cedures are ignored and things can be
performed better. So write down a list
of problems and possible solutions,
improvements, etc. Choose the most
flagrant violation and address that onein
a generic manner—don’t use specific
names—in your article.

On the other hand, if you try but can’t
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INNOVATION. IMAGINATION. IMPACT.
Jones International, Lid. delivers them ali

JONES
‘JJ INTERNATIONAL”

tD.

in three industry-leading products

MIND EXTENSION™ UNIVERSITY
A full spectrum of college credit and
continuing education courses through affiliated colleges
and universities across the United States.
Mind Extension University presents a cable industry first—
the Master of Business Administration (MBA) degree
through Colorado State University.

GALACTIC RADIO, INC.
High quality. cable-delivered FM stereo radio that features the best
in radio programming. New Age, jazz, country,
classical, adult contemporary, sports, talk, news—Galactic Radio
offers a choice for every tiste, 24 hours a day
BUSINESS LEARNING GROUP
Presenting interactive video traming programs developed
specifically for the cable industry. From in-depth
engineering training to development of a sales culture, these
programs provide the training of the future—today.

JONES INTERNATIONAL, LTD.
Expanding the horizons «f cable performance.

For more informanon, call us at

1-800-525-7002.
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find anything wrong in your job or work-
place, you can still get ideas. For exam-
ple, you can spotlight that preventive
maintenance or safety program your com-
pany initiated. Describe in detail just how
it works. Or you can play “What if?”* Just
present a situation that’s orderly and
smooth, then throw a monkey wrench in-
to it. What if your PM program lost half of
its budget? What if you saw your new
safety coordinator endorsing an unsafe
practice?

Another suggestion: be flexible. In
some cases there’s neither a right nor a
wrong way. If you’re satisfied with the way
you’ve always done something, think of
other ways that might be just as good
or even better. Example: When you pur-
chase new hardware, you ask the ven-
dor’'s representative to visit and teach your
staff how to use the gear.

But what could you do instead? Well,
visit with the vendor alone, then teach
your workers a few at a time until they do
understand. Or you could ask your staff
membersto study the user’s manual and
allow them hands-on practice before you
test their knowledge. And so on. In your
article, list the pros and cons of as many
of the alternatives you can imagine. And

€emco

the tools
of the
trade

Foreign dealer
Inquiries Invited

Call for your
free catalogue.

(800) 233-8713
USA and Canada

(717) 494-0620
PA

RD2, Box 330 A
Cogan Station, PA 17728
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““You might consider
leaving the safety of
your everyday world
and sailing into

uncharted territory.”

Who? What?
Installer Pay-per-view
Technician HDTV
Engineer Amplifier
Engineer/manager  Converter
Subscriber Fiber optics
Vendor DBS

Non-tech employee  AML microwave
Contractor BTSC stereo
Bench tech Interdiction

Regulatory agency  Test equipment

Random idea generator

What? Where? When?
Maintenance Headend Past
Troubleshooting  Aerial plant Present
Rebuild Underground Future
plant
Purchase Home Maybe
Lightning Truck -
protection
Outage Engineering
department
Upgrade Antenna site
Inventory Corporate
Construction Congress
Destruction Classroom

leave it up to your readers to make their
own decisions.

Stretching exercises

So farwe’ve discussed how to generate
ideas based upon analyzing the elements
of your daily routine. By examining closely
what you and your co-workers do on the
job, you’ll compile a long list of article
ideas. But sometimes, even this amount
ofinspiration won’t provide enough spark
to light your fuse. So you might consider
leaving the safety of your everyday world
and sailing into uncharted territory. In
other words, try stretching your imagina-
tion. Here’s how to do it:

1) Make the initial assumption that any-
thing can happen to anyone (or anything)
anywhere and at anytime. Free from the
confines of *‘but that can’'t happen,” you
can go wherever your brainstorming takes
you. Atfirst, you’ll concoct weird ideas. By
revising your notions toward a more down-
to-earth version, your article idea will
finally take shape.

ldea: Your headend gets smashed by
a large meteorite, leaving a crater. Revi-
sion #1: Your plant’'s downwind from a
meltdown; how to rebuild in a radioactive

field. Revision #2: How to deal with cata-
strophic damage. Revision #3: How to
protect the plant from tornadoes. And so
on, until you know you can find support-
ing data to write the article.

2) Create a ‘‘random idea generator.”’
The object is to connect related words to
form an idea. First, make several lists of
words that fit particular headings. The
accompanying example uses ‘‘who,”
“what,” “where” and “‘when”’; you can
add “how,” “‘why,” etc. Under *‘who”
you'd list job titles. “What’’ might be a list
of equipment, topics, etc. The example
uses two different ““what’ lists but you can
use three or more.

After constructing the generator,
choose one word—at random—from
each column; e.g., subscriber, converter,
destruction, overseas, future. With help,
this list is transformed into an idea:
“Preventing converter damage by sub-
scribers in another country”” Some com-
binations won't make sense (installer,
HDTV, purchase, truck, maybe). So just
play with the generator, plugging in dif-
ferent words, until fanciful outputs
become minimal and good, usable article
ideas come cranking out. CT
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Pyramid Industries’ Pl pin connectors

By Ron Hranac
Senior Technical Editor

| first became involved with testing Pyramid’s PI-*-CH-P
two-piece pin connector for aluminum trunk and feeder
cable almost two years ago at Jones Intercable (in the actu-
al part number, the asterisk is replaced by the cable size).
Our first evaluation of that connector showed that it did not
meet Jones’ corporate RF shielding spec and it was subse-
quently disapproved. Several months later we looked at it
again, after Pyramid had performed some slight manufactur-
ing changes to improve shielding effectiveness.

While this design passed the RF shielding test, we found
that when tightening the connector the cable would rotate
270 to 300°, definitely an undesirable characteristic! Pyra-
mid responded with a Teflon insert; this kept the cable from
turning, but now it failed the shielding test again.

In early 1990 the company completed additional modifi-
cations to the design, and this report deals with the current
connector being manufactured by Pyramid.

The product

Pyramid’s Pl series of connectors are two-piece con-
struction, machined from 6262-T6 aluminum stock. They are
available for most common sizes of hardline aluminum cable
and are protected by a gold irridite finish. The manufacturer
rates their performance to 1 GHz (1,000 MHz). A two-inch
long center conductor pin is standard.

One unique feature of this particular connector is the use
of a patented floating stainless steel RFI sleeve. Most other
designs use a fixed RFI sleeve. Furthermore, the sleeve in
the Pyramid connector is almost flush with the rear of the

—8

back nut, in contrast to a more typical recessed sleeve. As
with other two-piece connectors, a “positive stop” indicates
that the back nut has been properly tightened. Preparation of
the cable for these connectors is straightforward, requiring a
5/8-inch long center conductor and 7/8-inch core depth.

Part numbers are printed on the back nut; the “PI” desig-
nates two-piece and the “CH” is pin style rather than
feedthrough. Other versions of this series are available,
including extension fittings, splices, cable-to-F {male or
female) and terminators. We tested only the two-piece pin
connectors in .500 and .750 sizes.

Lab measurements

One concern in this evaluaiion was the manufacturer’s
use of a floating RFI sleeve. It turns out that it is not remov-
able, easing a possible fear that the sleeve might find its way
in the weeds before the connector is installed.

The near-flush location of the end of the sleeve caused
concern in early tests about a possible cable shield fatigue
point at the rear of the connector’s RF! sleeve. A test jig was
fabricated at TCl's lab to simulate rather severe cable flex-
ure. Both Pyramid and Gilbert connectors were cycled until

Figure 1: RF shielding prior to temperature
cycling; the shielding is at the noise floor of
the measurement system, which is in excess
of -130 dB
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Figure 2: Typical RF shielding after tempera-
ture cycling from -40 to +60°C; again the
shielding is at the noise floor of the measure-
ment system
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Figure 3: Return loss of all .500 connectors
tested exceeded 30 dB from 300 kHz to 1 CHz

Figure 4: The .750 connectors had 30 dB or
better return loss up to over 890 MHz (Marker
2) and 26.5 dB at 1 GHz
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fatigue resulted in a cracked shield (Gilbert connectors have ~Comments

a recessed sleeve). Both designs survived several thousand
“rotations,” with all failures occurring at the point where the
cable and O-ring meet. None of the samples from either
manufacturer failed at the end of the sleeve.

Connector pullout strength also was tested on several
samples. The center conductor and shield pullout were test-
ed separately. For the .500 connectors, average center con-
ductor pullout force was 131 pounds; the shield pullout force
averaged 486 pounds (on most of the .500 samples the
cable broke before the shield pulled out). For the .750 con-
nectors, average center conductor pullout force was *89
pounds and the shield pullout force averaged 592 pounds.

Electrical performance was measured in Jones Interca-
ble’s lab. RF shielding was tested from 40 to 450 MHz (the
RFI chamber’s 42 dB gain post amplifier bandwidth limited
measurements at higher frequencies). For both the .500 and
.750 connectors, shielding measurements were at the —130
dB noise floor of the chamber before and after temperature
cycling (Figures 1 and 2).

Return loss was measured on an H-P 8753B network
analyzer from 300 kHz to 1 GHz, using a 75-ohm S-parame-
ter test set. The .500 connectors exceeded 30 dB return loss
up to 1 GHz (Figure 3), and the .750 connectors exceeded
30 dB up to over 800 MHz, dropping to about 26.5 dB at 1
GHz (Figure 4).

Pyramid was responsive to constructive criticism about
early problems with the P| series connector and has evolved
the designs to produce connectors with good performance.
Fears about their departure from conventional RFI sleeve
construction faded after tests showed that the position of the
sleeve relative to the rear of the connector does not con-
tribute to elevated fatigue, pullout or shielding problems.
The sleeve’s floating design also exhibited no problems and
it becomes fixed when the connector back nut is tightened
anyway.

Perhaps the only problem noted in this evaluation was
the return loss of the .750 connectors at 1 GHz. The manu-
facturer’s specs call for 30 dB return loss all the way to that
frequency (which the .500 connectors easily met), but we
measured about 3.5 dB lower than that on the .750 connec-
tors. Even 26.5 dB return loss at 1 GHz is quite good
(1.099:1 VSWR), and the network analyzer indicated 30 dB
or better up to about 890 MHz.

The two-inch long center pin is a nice feature, easily
accommodating almost any requirement without the need
for a pin extender or different connector. UV resistant O-
rings and Teflon and Delrin insulators will contribute to
longevity.

For more information, contact Pyramid Industries, P.O.
Box 23169, Phoenix, Ariz. 85063, (602) 269-6431. CT
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sSurge device

Power Guard released a new surge
arresting device, the Power Clamp, for
use in all makes of power inserters and
in the company’s power supplies. It is
thyristor-based and behaves like a bi-
directional crow-bar circuit, providing a
low impedance path for surges or
spikes greater than 104 volts peak that
would otherwise appear between the
cable sheath and center conductor.

According to the company, the field-
proven low impedance clamping action
is capable of withstanding much
greater surges than high impedarce
devices such as MOVs or transzorbs
without self-destruction. Kits are avail-
able for retrofitting all major brands of
power inserters and for Power Guard
power supplies. The products are said
to be easily installed or replaced in the
field with a common screwdriver.
Reader service #113

LAN transponder

The TMC-8063 LANguard transpon-
der was announced by AM Communi-
cations. It is designed to be mounted
inside the Lectro Sentry |l standby
power supply cabinet and provides
continuous monitoring of all critical
power supply functions including bat-

tery voltage, AC output current and
standby power status.

With LANguard monitoring of stand-
by power supplies, outages caused by
run-down batteries can be virtually
eliminated, according to the company.
When a power unit switches to battery
backup, the software will immediately
sound an alarm so that an auxiliary
power unit can be dispatched to the
site. In addition, power supply batteries
can be tested remotely without disrup-
tion to normal system performance.
Reader service #112

OTDR

Photon Kinetics introduced its Model
3240 optical time domain reflectometer,
which is said to be the industry’s first
OTDR with built-in reflectance mea-
surement and internal attenuation
capabilities. Its reflectance measure-
ments determine the amount of light
reflected by individual network compo-
nents with built-in attenuation to elimi-
nate clipped reflections.

According to the company, the prod-
uct improves the measurement capa-
bilities of anyone working on reflective
networks, eliminating the need for cal-
culations and reducing opportunities for
error.The single button operation of the
product is said to make it easy for
installation and maintenance crews to
get precise reflectance measurements
of every feature in a network.

Reader service #111

Utility software
Tektronix introduced its Model

S26UT10 GPIB utility software to run

on MS-DOS computers for Model 2710

spectrum analyzer users. It automates
selected test and measurement rou-
tines and provides for the storage, cat-
aloging and documentation of all wave-
form displays and measurement data
acquired by the Model 2710.

In addition, the software can transfer
user-defined key sequences between
2710 spectrum analyzers and is said to
have consistent results from repeatable
tests. It eliminates repetitious test
setups for frequency swept response
and total harmonic distortion measure-
ment routines. It has visual aids for
learning GPIB commands, built-in print
capability for all graphic displays and
an optional source code serves as a
foundation or model for writing addi-
tional applications.

Reader service #110

Oscilloscope

The Model 2100R is a 100 MHz
CRT readout oscilloscope with cursors
introduced by Leader Instruments. It
allows the user to observe waveforms,
setting conditions and measured val-
ues on a single display. It reduces
setup time by displaying the salient set-
ting conditions like factor, input cou-
pling vertical mode, main and delayed

QUALITY IS AN OBSESSION
cemeemeceomcececcaae CATVILANSERVICES <~c-cecbabesinnsnmane

(602) 870-4977
FAX (602) 870-4820

Requisition Software
* Engineering Project Tracking Software
* AutoCAD Enhancement Software

Let our well established, versatile, and experienced team serve your many needs.

Reader Service Number 59



sweep time and triggering controls.
On-screen cursors provide the abili-
ty to directly read measured values.
Two cursors provide readout of voltage
and time difference frequency, phase
and voltage and time difference ratios.
The voltage ratio is said to be ideal for
doing overshoot measurements and
the time ratio also is said to be perfect
for measuring duty cycles. The unit
offers three-channel capability, alter-
nate triggering for simultaneous dis-
play of two asynchronous signals,
alternate time base and six trace capa-
bility. The vertical input sensitivity of
the unit is 0.5 mV and a Ch. 1 output is
provided on the rear panel so addition-
al instruments such as a frequency
counter may be connected.
Reader service #123

Jumper storage

Literature is available from Siecor
describing features and configuration
options of the new jumper storage
module (JSM), used with the FDC
patch panel from the company. The
JSM provides storage for spare
jumpers and jumper slack within an
FDC system. Two modules fit in the
space normally used by a single FDC
unit connector panel or module.

FDC units already in the field can
be retrofitted with JSM using a snap-in
adaptor plate included with each mod-
ule. Units purchased from the compa-
ny or authorized distributors will pro-
vide additional mounting holes for up
to 24 jumper storage modules each.
Reader service #122

Hot stamping

Panduit announced custom hot
stamping to provide permanent identifi-
cation for the company’s cable ties and
marker plates. This custom capability
is said to provide a convenient, eco-
nomical way to custom marker the full
line of nylon cable ties, marker ties,
marker plates and cable marker straps
to meet specific applications.

Both 1/8- and 1/4-inch high charac-
ters are available. Special logos, type
styles and sizes also can be provided.
The hot stamping is available in black,
blue, red, white and orange.

Reader service #121

RF connector guide
AMP Inc. made available its 208-
page catalog that covers the compa-
ny’s RF product line and offers infor-
mation on connector selection, theory

COMMUNICATIONS TECHNOLOGY

SATELLIT

A Subsidiary of TI-IN NETWORK ®

By Jove, They’ve Done It!
Free Data Transmission.

Use your existing video signal and our VBI-1000
family of video data products to send
. Promotions . . . Control Signals

INTERACTIVE

Announcements . . . Reports . .

<7
S X ]

1217 Digital Dr., Richardson, TX 75081
214-234-2691

Follow the Clues
to Booth 41 at the
Western Cable Show.

Reader Service Number 57

and application. It also provides con-
nector and cable-to-connector selec-
tion guides and other technical support
information.

The catalog is said to detail virtually
all of the company’s coaxial offerings
including BNC, TNC, N, C, SHV, UHF,
SMA, SMB and SMC connectors;
blindmate connectors for semirigid
cable; triax connectors; miniature
threaded connectors; twin BNC and
threaded connectors; and twin-ax con-
nectors. Additionally, the catalog cov-
ers network/premises interconnect

products, shielded wire ferrules, braid
termination contacts and terminals and
multiple coaxial connectors and con-
tacts.

Reader service #120

Identification tape

The Tuff-Tape line of eight different
utility identification tape products was
announced by Carsonite International.
Six are designed for below-ground use
and the other two are for above-
ground.

Included in the line is Tuff-Weave
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Reader Service Number 58

The Industry's
Technical Training
Partner Since1968

For 22 years the National Cable
Television Institute has taken the pain
out of technical training for thousands
of cable companies. NCTI offers a
complete career path for cable televi-
sion technical employees at all system
levels, as well as special interest cours-
es for specific training needs.

Results-oriented technical training

¢ Cost-effective

¢ Easy to administer

* Technically excellent

* Consistent, planned curriculum

¢ Self-paced learning

* Written for cable employees by
cable veterans

* Doesn't take employees out of the
field or require expensive trips to
training facilities

NCTI has a course for every level
and interest

Career Path Courses:
Installer e Installer Technician ¢
Service Technician * System
Technician  Advanced Technician

Special Interest Courses:
CATV Fiber Optics ¢« CATV System
Overview ¢ Broadband RF
Technician ¢ CATV Technology for
Non-Technical Employees ¢ CATV
Technology for Industry Suppliers e
Television Production

1
Please rush me:

O A complete Training Kit with informa- 1
tion on all NCTI courses.

U More information on the following
NCTI course:

Name

Title

Company__

MSO affiliation__

Address____ -

City. __State Zip

Daytime phone__ = ——

Mail this form to: CT 11/90 |
National Cable Television Institute |

P.O. Box 27277, Denver, CO 80227
(303) 761-8554 |

i — |

with over 8,000 psi of tensile strength.
Super-Stretch has the ability to elon-
gate over 1,000 percent, according to
the company. Standard detectable and
non-detectable products are available
as well.

Reader service #119
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Translator/remod
panel

Broadband Networks Inc. intro-
duced its Model HTRP series headend
translator/remodulator panels, which
provide 32 F connections with 16
inputs, 16 outputs and a high-perfor-
mance diplex filter in a single package
requiring only 3U (5.25 inches) of rack
space. Inputs and outputs are clearly
labeled and located on the rear of the
units. This is said to provide an easy-
to-use array of translator or remodula-
tor connection points.

Model HTRP-HS is used for high-
split systems and the Model HTRP-MS
is used for mid-split systems. The units
meet all specifications for MAP and
IEEE 802.7 connections at the head-
end, using RF splitters for low-loss and
high isolation between adjacent ports,
while providing over 55 dB isolation
between transmit and receive ports.
Reader service #118

Memory expansion

LeCroy Corp. is offering optional
waveform memory expansion for its
9100 series arbitrary function genera-
tors. These expansion options have
maximum capacities of 1/2, 1 or 2
Mbytes on non-volatile, battery backed
RAM. The enlarged waveform memory
is supported by direct GPIB access at
data transfer rates of up to 200 kbytes
per second.

Expanded waveform memory is
said to allow longer non-repetitive
waveforms to be generated by the
arbitrary function generator. The
expanded memory permits fast ran-
dom access to large numbers of wave-
forms for dynamic simulations when
combined with the 9100/RT real-time
waveform selection option.

Reader service #117

Recorder brochure

Astro-Med’s new Dash IV four-chan-
nel field and lab recorder is described
in a new 10-page brochure. The
brochure details the Dash IV, which has
frequency response to 25 kHz real-
time, individual or overlapping chan-
nels, data capture and playback, auto-
matic self-calibration and menu-driven
operation. The unit is compact and
lightweight and is built into a carrying
case.

The brochure goes on to describe
the unit’s other features. The Dash IV
operates with no moving parts, which is
said to assure reliable and accurate
performance under adverse conditions.
Actual chart samples are provided in
the brochure as well as a listing of
available signal conditioners.

Reader service #116

Satellite receiver

The Model ESR 1424 is a new satel-
lite receiver from R.L. Drake. It offers a
computerized satellite locator system,
which tracks over 25 active C- and Ku-
band satellites automatically. Included
with the unit is a full function UHF
remote, a state-of-the-art descrambler,
the VideoCipher Il Plus as well as on-
screen color menus.

The product has extended threshold
video and users can have discrete,
matrix or digital stereo sound depend-
ing on the program source. Other fea-
tures include a built-in VCR timer and a
built-in actuator control system with
pulse interface that moves the antenna
precisely to any of 50 satellite posi-
tions.

Reader service #115

Bandwidth delay

Faraday Technology expanded its
range of wide bandwidth delay lines
developed for the high definition TV
(HDTV) market. The company’s range
of passive 30 MHz video delay lines is
designed to delay 30 MHz bandwidth
video signals with the minimum of dis-
tortion. The maximum delay time of 100
ns was extended to 200 ns without cas-
cading.

The 30 MHz delay lines were
designed specifically for HDTV. The
company also produces two other stan-
dard delay lines, the 5.5 MHz and the
11 MHz with delay times ranging from
10 ns to 1,000 ns and 500 ns respec-
tively, both programmable for fine tun-
ing.

Reader service #114



Help Wanted

CLASSIFIEDS /BUSINESS DIRECTORY I

SYSTEM TECHNICIAN

WORK IN SUNNY SOUTH CENTRAL
WASHINGTON STATE. DISCOVER THE
SENSE OF OWNERSHIP THAT ONLY A
SMALL MSO CAN PROVIDE. THE
SUCESSFUL CANDIDATE MUST BE
ABLE TO MAKE DECISIONS WITHOUT
LOCAL SUPERVISION AND BE AN
EFFECTIVE PROBLEM SOLVER.
DUTIES INCLUDE HEADEND
OPERATION, SYSTEM NAINTENANCE,
INSTALLATION, CLI AND LOCAL
CONSTRUCTION PROJECTS. GOOD
COMPANY WITH COMPETITIVE
SALARY.

IF YOU THINK YOU ARE THE PERSON
WE'RE LOOKING FOR, SEND RESUME
OR CALL;

SUN COUNTY CABLE
PO B OX 61, UMATILLA, OR. 97882
(503) 922-5759, Attn: KIM OR TIM

EOE

Fed Up With Cold Winters?
Palmer Cablevision in sunny Southern California is looking for
experienced Service Technicians to work in our 1,200 mile 74,000
subscriber cable TV system located in this resort community. At
least one year technical experience and a good driving required.
Great compensation and full benefits. Send resume to:

Palmer CableVision

Human Resources Department
41-725 Cook St., Box 368
Palm Desert, CA 92261

PROJECT
ADMINISTRATOR
Top 15 MSO seeks a well-
organized, motivated Project

Administrator for our Corporate
Office.

Must have a high school degree,
previous experience with design
and capital budgeting and good
administrative skills.

Candidate should be detail-oriented,
have good communication and
interpersonal skills and be able to
work effectively with corporate and
system engineering personnel.

Position offers competitive salary
and benefits. For consideration,
send resume and salary history to:

|
ADELPHIA CABLE

COMMUNI'CATIONS

Human Resources
Department
P.O. Box 472

Coudersport, PA. 16915
EEQ/MIFIVIH

Leader in the placement of Cable Television Professionals
Call Toll Free 800-433-2160: In Texas. call 817-599-7623: FAX 817-599-4483

TECHNICAN MANAGEMENT

REG ENG, E, 70K
SALES ENG, SE, 55K
RF DESIGN, W, 50K
REG ENG, E, 55K
FIBER SALES, N, 50K
PLANT MGR, E, 45K
RF DESIGN, SE, 45K
RF DESIGN, MTS, 40K
CH ENG, MW, 40K
TCH MGR, E, 40K

CHENG, NE, 37K
TCH MGR, SW, 45K
TCH SUPER, MW, 30K VIDEO TCH, E, 30K
SERV MGR, W, 40K
CHTCH, E, 36K
REGCHTCH, E, 35K  SW TCH, NE, 1ZHR
SERV MGR, W, 45K
CHTCH, TX, 30K
CHTCH, S, 28K

CH TCH, SE, 25K

TECHNICIANS

LD TCH, SW, WHR
LN TCH, W, 12HR

HDEND TCH, SE, 30K
LN TCH, TX, 9/HR

HDEND/MICRO, E, 30K
LINE TCH, E, 15HR
SERV TCH, E, IO/HR
SERV TCH, W, 9/HR

JIM YOUNG & ASSOCIATES

One Young Plaza 1235 Ranger Highway Weatherford, TX 76086
Call for intormation about these and many other opportumties nationwide

To place a classified,
call Patty Linster
at 303-355-2101.

Head-End Technician

S.F. Bay area cable operator
seeks a qualified head-end
technician to maintain a 5 hub
AML system and 7 head-ends.
Three to five years experience
with  head-ends including
addressability and FM microwave
required. System plans include
consolidation to a master head-
end and a fiber hub distribution
system.

Send resume to:

South Bay Cablevision
2700 Scott Blvd.
Santa Clara, CA. 95050

EOE

PLANT MANAGER

Cable TV Sysytem located in central
Mississippi has an opening for a plant
mananger in its Technical Operations
Department. Responsibilities would
include supervising all department
employees, maintaining multiple
headends, directing the operational
affairs of the department including P&L
performance, contractor administration
and warehouse/inventory.

Qualified candidate would possess a
famiarity with FCC regulations and some
technical, vocational or college training
with at least three (3) years previous
supervisory experience with a minimum
5,000 subscriber system.

Position offers an excellent salary and a
complete benefits package. If qualified
for this challenging position, please
submit resume with salary history to:
BOX 10
TRANSMEDIA PARTNERS
50 S. STEELE, SUITE 500
DENVER, CO 80209.

COMMUNICATIONS TECHNOLOGY
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ConstructionSuperviser/
Foreman

For all phases of CATV Con-
struction. Fiber optics background
helpful. 5-10 years experience
required. Must travel. Send resume
with references to:
J.B.C.
P.O. Box 827
Orland Park, IL. 60462

CABLE COMMUNICATIONS
Full Installation Service
Aerial/Underground
New construction/Re-builds
Complete Audit/Fiber Optics

ALL VIETNAM VETERANS
MINORITY OWNED BUSINESS
REGISTERED WITH STATE OF CONNETICUT

17 Richards Grove Rd.
Quaker Hill, CT. 06375

Ron Murallo
203-442-8007

SYSTEM DESIGNER

Top 15 MSO seeks a creative, weli-
motivated System Designer for our
Corporate Systems Engineering
Department.

Must have a high school degree, at

least 3 years cable television
experience, previous experience in
broadband design and computer
literate.

Candidate should have good
technical, communication and
interpersonal skills and be able to
work effectively with corporate,
system and contract drafting/engi-
neering personnel.

Position offers competitive salary and
benefits. For consideration, send
resume and salary history to:

| S—
ADELPHIA CABLE

C-O-M-M-U-N-1-C-A-T-'O-N"$§

Human Resources
Department
P.O. Box 472
Coudersport, PA 16915

INCREASE YOUR REVENUE
Local Cable Advertising
Insertion Consulting
Eight years experience in all
markets. Start ups or existing
operations. 817-860-5330

IDIDIDIDID!DIDIDIDID%

3 WANTED1
® YOUR SURPLUS
C LINEGEAR/
CONVERTERS

CALL TINA

(614) 222-.0581
CABLE LINK, INC

[}
d
=
=
]
=
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Bucket Trucks — Used
Telsta. Versa-Lift. Digger Derricks — 10 in Stock
30 Other Utility Construction Trucks
"‘We Buy and Sell””
Opdyke. Inc.
3123 Bethlehem Pike, Hatfield, Pa. 19440
(Philadelohia Area) — (215) 721-4444

Equipment For Sale

RF RELAYS. DC-1 GHz. SPDT-
DPDT-SP4T. 5, 6, 12, 24, VDC. Also
Matrix sw. systems. “Switch with the
switches that really switch!” Alaun
Eng. Ph/FAX 818-957-0618 24 hrs,
Dlr. inquiries invited.

/4M-\/ ANTHONY'S
MANUSACTURING SERVICE

PLOW BLADES
Irrigation/Wire/ Combination
For Any Machine—For Any Application
(T19) 475-PLOW 55 oy 17709
Colorado Springs, CO 8083S

(619)
757-3008

757-4048
We Buy and Sell Converters, Line

e UNK

Actives and Passives 300 Mhz
and Above- Magnavox, Jerrold,
S/A, Pathmaker.

Professional Services

—Fee Paid—
Call or Write
WICK KIRBY
(708) 369-2620
P.O. Box 2347
Naperville, IL 60567
FAX: 708-369-0126

CABLE SEARCH
ASSOCIATES

Professional Search
and Placement

114 NOVEMBER 18980

AERIAL BUCKET TRUCKS

Large selection geared for CATV
STANDARD TRUCK &
EQUIPMENT CO.
1155 Hilt St. S.E. 4
Atanta GA 30315
Phone: 1-800-241-9357
BUCKET TRUCKS

MLE

Matn Line Equipment Inc.

1650 W. 180th St., Gardena, CA 90248
WE BUY USED
CONVERTERS-LINE GEAR
WE SELL REFURBISHED
CONVERTERS-LINE GEAR
AT REASONABLE PRICES
1-800-444-2288
FAX 213-715-8895

Emergency Alert
Systems

BY
Idea/onics

69 Channels
14 day delivery
Compatible with all headends

AFFORDABLE

24 & 88-Channel units also available

(701) 786-3904

LIQUIDATION
SALE

Hamlin SPC 4000 3M A

New $25/each

Hamlin MCC 3000 as is

50 cents/each. Reconditioned
$10/each.

WANTED
Jerrold DRX 3 DIC
OAKN12Ch.20r3
SA 8550 & 8580
Pioneer Encoders

Highest Prices Paid

CABLE EQUIPMENT
BROKERAGE CO.
818-709-3724
818-709-7565 FAX

COMMUNICATIONS TECHNOLOGY



Equipment Repair

USED
HEADEND
EQUIPMENT

713-956-5669

Wavetek sweep equipment model
1855B transmitter & 1865B receiver.
90 day warranty. Factory calibrated.

Fiberglass Equipment Box
Accepts SLM's such as SAM Ii also
amplifier modules, small tools, etc. |
inside measurement 15 3/4" L x 11 _-—
1/2" W x 9" D. Tapers to 8" in front.
‘“ The Cable Equipment
Bill Stambaugh P.O. Box 153 Repair People
(717) 259-7609  Abbottstown, PA 17301
¢ Line Amplifiers and Headend
Equipment Repaired
All Makes And Models

Also, misc. spectrum analyzers and
signal level meters. 1-407-747-3647.

 Signal Level Meters Repaired
and Calibrated

Underground Machines For Sale
Ditch Witch 2300, Case 16+4
Maxi Sneaker, Mini Sneaker, DH4
With lots of accessories!

1-318-996-7862

Equipment New & Used
New-DC-8 & Splitters
New-Taps-4 & 2-$4-6.95

8 port-$12-14.95
Line Gear-Headend Gear

Connectors

TM BROKERS
Needed—Connectors, Taps, Linegear
Large or small amounts

LOWEST PRICED
¢ Flat Rate Labor Plus Parts

MINATURE FIBER OPTIC POWER METER
For reliable, guaranteed repairs, please
send your cable equipment to ACS.

« 850-1300nm
» NIST traceability
95.00 or | ice subject
bl ADVANCED CABLE SERVICES
Division of Aaron Communication Services Inc.

2369 S. Trenton Way,
UnitH
Denver, CO 80231
FAX: (303) 337-3084

Call (303) 337-4811

We Market Used Equipment

change without prior notice)

Sadel R & D Co.

Voice/Fax 805-682-3341
452 Foxen Dr. « Santa Barbara CA 93106
Copyright ® 1990 Joe Sadel. All Rights Reserved.

J

Phone or FAX 208-687-2289

Which would you use to complete this sentence?
Communications Technology’s classified section ...

a. is the largest classified section in the industry.

b. has the highest readershlp in the industry.
t expensive in the industry.

d. all the above

CONVMUNICATIONS
TECHNOLOGY

e—
Official trade journal of the Society of Cable Television Engineers

To place a classified, contact Patty Linster at 1-800-325-0156

NOVEMBER 1980
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TV |
CABLE /

INSTALLERS

' CONTRACT INSTALLERS, INC.

UMF Radio Equipped Trucks ¢ Uniformed Instaliers

HOUSE INSTALLATIONS
Aerial — Underground — Pre-wire
APARTMENT INSTALLATIONS
Post wire — Pre-wire — Commercial Building
Tap Audits

Install or Remove Traps andlor Convenrters
Drop change over for System Rebuilds

LENNY FISCHER MONTIE FISCHER
PO. Box 1564 PO. Box 1058
Appleton, Wisconsin 54913-1564 Fort Walton Beach, Florida 32549-1058
(414) 582-7087 (904) 651-5154

(401) 392-0563

AXSYS cCOMMUNICATIONS, INC.

Network and Fiber Optic Systems
Design ¢ Installation ¢ Testing

20 Biscuit Hill Road
Foster, R1 02825

Call Us Last

Atter you've gotten the big prices and the big
promises from the big quys. calt us CT!otfers
* new restored * software
equipment ® industry experuise
® marketing ¢ personahzed service
consulting services ® low prices

Cable Technologies International, Inc.

Suite 107 05! County Line Road
Hyntingdon Valley PA 19006

Tel (2151953 0100

FAX 1215) 322 6127 |

* VIDEQO PAGE GENERATOR & TOUCHTONE RELAYS*

300 Page "NTSC Video Display'] 7500 TOUCHTONE DECODER & OUAD RELAY CONT

-— é;;;n@ coe i
it = | o sl

300' (=== 34 a;
tuded TSDQ'$ 89.95

HH
STgnIesolutioniyl deo, f.‘.ﬂ.?..q.‘!". v e e
Displays up to 300 pages in ary format -
or sequence; Full screen, color display, u 3 E. ' » {= RECORDER

Model OVM
scrofl, flash, vary helght, 24Hr. clock| === === ==» 7

-
Local & modem control. NTSC video AL&-F §199.95 |-eR . $179.95
out, cable+EPROM "VIDG" $189.95 Combine our decoder and R.F. switch boards

to control your head end sites from your office
_____ * €64 "Head End Manager” * ITSDQ Touchtone 4 digit dec. mom & latching
Programs & sends On/Off Touchtonejrelay expands to QUAD; 4 On/Off DPDT relays
Sequences, Controls all relays from [controls1 RL4, "TSDQ" $89.95 "QUAD" $99.9!
Keyboard or external modem, Daily, [RL4 Switch Video or R.F. 65 DB Iso DC to 600
|weekly, monthly, 28 digits per event. |u1z 4 A/B .75¢2 Relays “Fcon. "RLAF $199.9
Program100's of TSDQ/QUAD & RL4  pygital voice recorder. 30/60 sec CD Hi Fidefity
Alarm clock. locat or modem control'  |RE(C & PB buttons, Mic & Spk jacks,1 Wan audio

New Construction ¢ Installs ¢ Balancing ¢ Splicing

%

Cable Construction, Inc.
Performance Built Our Company
Specializing in Rebulids

Harold Bigham
(904) 932-6869

PO. 903
Gulf Breeze, FL 32562

—dB-tronics
C.AT.V. EQUIPMENT RePAIR 1 -800-356-2730

* AFFORDABLE, QUALITY RF REPAIRS: Converters, Line
Equipment, Headend Equipment and F.S. Meters.

* We are THE leaders in SA addressable converter repairs.
(Check our prices on 8500’s, 8550s and 8580's)

SPECIALS

8550 “IR” cap modification $6.00 ea.*
Line Extender and Bridger repairs $19.50*
SA Channel “ID” Proms $1.25 ea. Blank

EPROM Cartridge "TPSG" $249.95 |continuous repeated message "DVM" $179.95 * Call for details $3.25 ea. Programmed*
. &.. ENGINEERING CON suuﬂNG Ak for res # Cable systams only
Relat 5343 Ccndlowood St. Bru CC 92621 product catalog get convened!! —
SUPERIOY catifornia 8 ampiifier

“Commitied To Service Excatience.”

Ptant Construction = Maintenance

Customer Instaliations

D W
Wirgyerius,

(619) 442-0713-FAX(619) 442-1480
(714) 542-1055 « FAX (714) 542-0726

1639 E. Edinger, Unit C, Santa Ana, CA 92705

U.S. manufacturer of commercial low noise amplifiers and
block down converters for C-Band with 950-1450 MHz,
430-930 MHz, 930-1430 MHz and 900-1400 MHz output
frequencies. Also manufactures commercial Ku-Band
LNBs.
Contact: John Ramsey

California Amplifier,Inc.

460 Calle San Pablo

Camarillo, CA 93012 USA
Phone: (805) 987-9000 FAX: (805) 987-8359
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= Cable
-aa: System
=-= Maintenance inc

QUALITY YOU CAN SEE COAST TO COAST
SPECIALIZING IN: * System Sweep (CalLan)
* Pre/Post Wire (CATV, Phone) * Headend Setup

1996 Creek View Ct. *Jax, FL 32225
FL(904)565-1821 CA(805)254-7964

li)

CableSoft

838 Sandusky Drive
lowa City, |1A 52240
(319) 337-8412

CableSoft

Cable System / LAN Design Software Package:
* AF Tree and Branch Design Layout

e Total Bill of Materials Generation

e AC Design Program Including All Parameters
¢ Intermodulation Distortion Analysis

H. Mark Bowers, Owner Steven N. Bowers, Owner

THE CABLE CONNECTION
“We Turn You On”’

e Strand Mapping e Audits

e CATV Construction ¢ Drop Rebuilds

e As-Built Mapping e Trapping

¢ MDU Engineering ¢ Drop Instatlation
* Splicing ¢ Pre/Post Wire

Joseph P. Baldwin, Owner 126 Trombay Drive

CATV SCRAP CABLE AND USED LINE GEAR

322 N. Michigan St. (219) 936-2545

(919) 7996430 Wilmington N.C. 28403 Ptymouth, IN 46563 FAX (219) 936-5749
LALIMEAATINM I . (814) 443-2094
SITAR, R
eInstaliations, Audits
+CLli Drop Replacement
oProwire & Postwire
M.D.U. Upgrades BLOUGH ENTERPRISES
sAerlal & Underground Drafting & Desi
Construction g gn
sAll Mapping, C.A.D.
P.O Box 11117 » Martinez, Ga 30917 DEBBIE BLOUGH R.D. #1, Box 28
Bob tuta « 404-863-8851 Owner Friedens, PA 15541

CABLE TELEVISION
SYSTEM SERVICES

A SIGNAL LEAKAGE DETECTION SERVICE
CLI DRIVE QUT » CLI REPORTS » CLI SOFTWARE

P.O. Box 458/209 N. Grand
Todd Borst, C.E.O. Schoolcraft, Michigan 49087
Pager: Phone: 616/679-4513
1/800/512-1717 800/837-7611

e —

=

ONLY $399.00

CMS

CHARACTER
GENERATORS

Dickel Communications Co.

P.O.Box 229 Soivang, CA 33483

805-686-4440 FAX 805-888-4853
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BUILDING COMMUNICATION SYSTEMS TIIROUGIIOUT AMERICA
* Full Inswllation Services
« Converter Exchanges, Audits, Special Projects
* MDU, SMATY, LAN, Pre/Postwiring
* Aerial/Underground Construction (Including Fiber Optics)
+ Strand Mapping (AutoCAD)
« Field Engineering, Make-Ready, As-Builts
+ RF Design (CADSUM II)
+ CLI Detection/Correction
1900 E. Dublin-Granville Road, Suite 100A, Columbus, OH 43229
* (614) 895-1313 « (800) 669-8765 » FAX (614) 895-8942

IRON MOUNTAIN, MICHIGAN
COAX - FIBER

QUALITY SERVICE PERFORMED ON A TIMELY BASIS
- SINCE 1957 -

MAPPING - DESIGN - CONSTRUCTION . ENGINE ERING

CABLE CONSTRUCTORS, INC.

TSB, Inc.

* DESIGN, STRAND MAP, AS-BUILTS ~ \ Top '
+ CAD DRAFTING SERVICE

* HEADEND RACKING AND RENOVATIONS

s CLI

* TAP AUDITS
* ONSIGHT TECHNICAL TRAINING
* STRUCTURAL ANALYSIS OF TOWERS
* FIBER OPTIC DESIGN AND CONSULTING
Sales: (708) 5413993  PO. Box 244 Engineering:
FAX: (708) 5418596 Yankton, S.D. 57078 (605) 665-1393
FAX: (605) 665-1708

SAVE YOUR
MONEY.

Lower your costs for programming, equipment,
and service through group purchasing. Join today.

1-800-338-9292
KLUNGNESS ELECTRONIC SUPPLY (KES)
1800-338- 299 14809 West 95th St.  Lenexa, KS 66215 913-599-5900
White Sand
tte dands RTK
CORPORATION
Jumper Cables 120 Floral Avenue, New Providence, N.J. 07974

Custom connectors and cables for all aspects of CATV
Glibert ANS All types of cable from
PPC Belden
LRC and others Comm Scope

Times

Quick delivery on all colors and lengths
Write or call (602) 581-0331
P.O. Box 43437, Phoenix, AZ 85080-3437

(201) 665-0133
Fax #201 665-0990

=———— = Qually Installation
—— == == & Maintenance Services

LY AN

Rebuilds/Newbuilds
Tap Audits/Quality Control

Aerial{Underground [nstalls
Post Wires/Pre-Wires

NATIONAL CABLE SERVICES, INC.

"Providing Quality Services Nationwide "

James Rapier 1809 Starr Street
President P.O. Box 993
800-726-5926 Marshall, Texas 75671

. Design Extender Incjl
_@rnc, Engineering Services ]'
|

Field Engineering System Audits Upgrades
AS<Builts Map Maintenance Design Analysis

| Make Ready Survey System Design Intergraph
MDU Survey Redesign Digitizing

3317 N. Hwy 94 + St. Charles, MO 63301

314-949--9223 .  1-800-666-MAPS '

» FAX YOUR REQUESTS OR MAP ORDERS *
FAX # 314-949-9226
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R @\ CABLE SYSTEM
&= Y Yo, SURVEY CO.

“Communication You Can See MAPPING s DESIGN s AS-BUILTS
COMPLETE DRAFTING SERVICES

m C.AD. Drafting Service B Engineering
i i B Construction
B Project Cost Analysis COMPLETE CADD SERVICES
10102 Hwy. 105 W. id Chri 519 E. Center 17 Peddler's Row 518 North Main Street
Montgomery, TX David Christy Sikeston, MO Newark, DE 19702 Tekonsha, M| 49092
27356 409-588-2099 63801 (302) 368-2436 (517) 767-4185
Fax: (302) 368-2471 Fax: (517) 767-4567

JOHN JAMES CATV SERVICE "SERVING THE

®
ENGLISH INDUSTRY
Specializing in: ENTERPRIZES SINCE19™
SHeadend Proofs 0O wN
SRepairs THE INSTALL 8 Audis
BFCC Offsets PEOPLE g w;::':m
O Prewire/Postwire
P.0. BOX €515 ] Undarground/Aerial
construction

Orlando, Florida 32853
1407-859-6511 O Fiber Optics

e CATYV DESIGN I
ASSOCIATES, INC.

1218 Franklin Cir., NE.
Atlanta, GA 30324 404-636-1031

ERIC POTH PRESIDENT

Excalibur Cable Communications, Titd.

37 SYCOLIN RD. * Design * AutoCad Oratting
LEESBURG, VA 22075 :m Mapping :é'f;x?msmp
ENGINEERING AND DESIGN - UNDERGROUND CONSTRUCTION o Systern Anlysis « Drofting Services
AERIAL c%’,k's‘i',?&r'.’gﬂ’;? Sm'ffss.'éﬁsgé#?gr'%'ﬁ REPAIR 3100 £ LAMAR, SWTE 01, AUSTIN, TX 76704
Toll Free 1-800-462-3811 — (703) 478-8448—FAX (703) 478-8818 m e (5'2) 444-246] DOU::RBHU::E

RANSMEDIA PARTNERS

Patty Linster

Account Executive

: Est. 1972
CABLEFAX « COMMUNICATIONS TECHNOLOGY For Aerial and 103
INTERNATIONAL CABLE * MEDIA BUSINESS Underground iber
MEDIA BUSINESS REVIEW « MSO « NEWSPAPERS & TECHNOLOGY Construction Optic
Services 0
Specialist’’

50 South Steele, Suite 500 ¢ Denver, Colorado 80209

Telephone: (303) 355-2101 FAX: (303) 355-2144 Kennedy Cable Construction, Inc. Reidsville, Georgio
(P.O.Box760) 30453, (912) 557-4751 WATTS 1-800-673-7322
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CALENDAR I T

November

Nov. 14-16: Private Cable
Show, Caesar’'s Tahoe,
Lake Tahoe, Nev. Contact
(713) 342-9826.

Nov. 14: SCTE Appalachi-
an Mid-Atlantic Chapter
technical seminar on
microwave transportation
systems (tentative), Holiday
Inn, Chambersburg, Pa.
Contact Richard Ginter,
(814) 672-5393.

Nov. 14: SCTE Greater
Chicago Chapter technical
seminar on BCT/E Category
V—Data Networking and
Architecture. Contact John
Grothendick, (800) 544-
5368.

Nov. 14: SCTE Dixie Chap-
ter technical seminar, Birm-
ingham, Ala. Contact Rickey
Luke, (205) 277-4455.

Nov. 14: SCTE North
Country Chapter technical
seminar on fiber optics and
feedforward, Sheraton Mid-

way, St. Paul, Minn. Contact
Rick Henkemeyer, (612)
522-5200.

Nov. 15: SCTE Sierra
Chapter technical seminar
on computer-aided design,
Community Center, Rose-
ville, Calif. Contact Steve
Allen, (916) 786-2469.

Nov. 19-21: Magnavox
CATV mobile training center
seminar, Syracuse, N.Y.
Contact Amy Costello
Haube, (800) 448-5171 or
(800) 522-7464 in New York
state.

Nov. 21: SCTE Razorback
Chapter technical seminar.
Contact Jim Dickerson,
(501) 777-4684.

Nov. 26-29: Backbone Net-
works Corp. hands-on
fiber-optic workshop, Wor-
cester, Mass. Contact (508)
754-4858.

Nov. 27: SCTE Satellite
Tele-Seminar Program,
“Installer certification pro-

gram” and “Data transmis-
sion techniques (part one).”
To air 12-1 p.m. ET on
Transponder 2 of Galaxy Il
Contact (215) 363-6888.
Nov. 28: SCTE Great
Lakes Chapter technical
seminar. Contact Daniel
Leith, (313) 549-8288.

Nov. 28: SCTE Greater
Chicago Chapter technical
seminar, Embassy Suites
Hotel, Palatine, lll. Contact
John Grothendick, (800)
544-5368.

Nov. 28: SCTE North
Country Chapter testing for
BCT/E Categories I, I, V
and VI, Community Center,
Edina, Minn. Contact Rick
Henkemeyer, (612) 522-
5200.

Nov. 28: SCTE Piedmont
Chapter technical seminar
on safety, grounding and
bonding and annual mem-
bership meeting. Contact
Rick Hollowell, (919) 968-

Planning ahead
Dec. 5-7: DBS '90 con-
ference, Bermuda.

Feb. 27-Mar. 1: Texas
Cable Show, San Anto-
nio, Texas.

Mar. 24-27: National
Show, New Orleans.

Apr. 15-18: NAB ‘91 and
HDTV World conference,
Las Vegas, Nev.

June 13-16: Cable-Tec
Expo, Reno, Nev.

4631.

Nov. 28-30: California
Cable TV Association
Western Cable Television
Conference and Exhibition,
Anaheim Convention Cen-
ter, Anaheim, Calif. Contact
(415) 428-2225.

Nov. 29: SCTE Upstate
New York Chapter techni-
cal seminar on addressable
technology, Buffalo, N.Y.
Contact Ed Pickett, (716)
325-1111.
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CT's index of articles

(Continued from page 48)

21"
Actual Size

800-338-8727
800-338-TRAP
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RE-TIERING—?
MID-BAND SUPERBAND
IN STOCK
CALL NOW AND ORDER

INTERCEPT COMMUNICATION PRODUCTS, INC.
171 Commerce Road
Carlstadt, New Jersey 07072-2588
201-804-8700
FAX: 201-804-0376
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ety of Cable Television Engineers, July 1990, 22.

An evolving training facility for our changing industry, Ronald W. Wolfe, ATC National
Training Center, 24,

Keeping training records: It's smart, it's the law, Alan Babcock, Warner Cablte Communica-
tions, July 1990, 28.

Trammg your maintenance and restoration team, Rebecca S. Frye, Siecor, July 1990, 30.
Sog(:)non for CATV training: Interactive videodiscs, Pam Nobles, Jones Intercable, July
1990, 32.

Impro;gz)g guallty through performance management, Dana Eggert, Performance Plus,
July 1

History of the NCTI, Tom Brooksher, National Cable Television Institute, July 1990, 38.

It's the person that counts in the F-connection, Ron Hranac, July 1990, 40.

Training by the board, Kenny Faust, Heritage Cablevision, July 1990, 92.

Pole climbing classes: Who needs ‘em?, Kenny Faust, Heritage Cablevision, March 1990,
Back to Basics 6.

Troubleshooting

MDU postwiring: A success story, Kenny Faust, Heritage Cablevision, October 1990, 94.

Is it a short or an open?, Jud Williams, Performance Technological Products, October
1990, 99.

Speaking of switch-mode power supplies, Jud Williams, Pertormance Technological Prod-
ucts, September 1990, 100.

Outage checklist, Lew Chandler, King Videocable, July 1990, 88.

Service calls: Causes and solutions, Fredrick Rosales, Private Satellite Networks, July
1990, 90.

Transients or surges? Jud Williams, Performance Technologies, July 1990, 103.

How to improve equipment reliability with contact enhancement, Mike Dayton Wright,
D.W. Electrochemicals, June 1990, 38.

Curing off-air interference, Jean Dickinson and Glyn Bostick, Microwave Filter Co., May
1990, 56.

Troubleshooting tips: S-A line extenders, Jud Williams, Performance Technologies, May
1990, 84.

Getting the most out of your SLM, Steve Windle, Wavetek, April 1990, Back to Basics 3.
Outage troubleshooting, Timothy J. Pastor, Continental Cablevision, April 1990, 22.

A guide to fiber lingo, Todd Jennings, Siecor, March 1990, Back to Basics 10.

How to phase out co-channel interferences, Glyn Bostick, Microwave Filter Co., February
1990, 26. CcT
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Three unique tools to revolutionize your drop
connector installations; everything you need to

v

Hex Universal Crimp:— Properly . : — — Tompe SkapWienehe TR —
crimps both RG-6 and RG-59 e OO O S OB POt e

connectors with the same ; e ___-;%
hex, therefore eliminating - : _ . ! et prslyy————
any installation guesswork - - break ~proauting !v:____:_i

as to which hex should - ~ Tap ssoung-ire—————

be matched to the - . ) L dropComnetorT——
connector. y ‘ is now-pioper ——
; tightened. — — ——

Coaxlal Prep Tool:—Co ently
CFS-6U Universal prepares all drop cable, braid:

Drop Connector dielectric, and center conducto

to the exact dimensions of 3/8
' braid, 1/8" dielectric and 1/4”
t , 4 center conductor lengths with
% amazing repeatability and accuracy.

» By July 1, 1990, excessive signal leakage must be sistently provide positive and leak free connections.
eliminated and then effectively contained to meet the Forfree information illustrating with clear, step-by-
minimum FCC cable operating specifications. PPC step photographs how to make cable preparation and
offers the only tools you'll need to get the job done. connector installation simple and easy, write PPC or

These three unique tools, in conjunction with PPC's cail toll free today: 1-800-468-2288.
CFS-6U and/or CFS-59U connectors, will assist you in . 2 .
making all the necessary drop connector installation The best connections in the !ndUShy'
procedures required for both RG-6 and RG-59 cable, Reader Service Number 24

and they work universally! On single braid or tri-shield, I:]:I PRODUCTION PRODUCTS COMPANY

*CFS-59U Universal e
Drop Connector *Patent pending

from 40% braid right up to and including quad cable, Division of John Mezzalingua Associates, Inc.
this one tool set and our patented connectors con- One Mezzy Lane Manlius, New York 13104
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What's our goal?

By Wendell Woody
President, Society of Cable Television Engineers
When Tom Elliot of CableLabs was
elected to the SCTE national board of
directors this past year, he stated,
“Woody, the SCTE needs a goal state-
ment.” | immediately replied that we do
have one. It is printed on some of our
literature and reads: **Serving the broad-
band industry’s technical community.”
However, upon analyzing this subject,
I do question if our Society truly has
a ‘‘goal’’ or do we merely express a
“motto?”’

® Goal: "'Something toward which effort
or movement is directed; an end or
objective.”

® Motto: “‘A sentence, phrase or word
expressing arule of conduct, principle
or indicative of its character.”’

Naming our goal

Itis abusiness fundamental that mana-
gers must know what they are trying to
accomplish before they can perform any
meaningful planning. Goals furnish direc-
tion to the activities of management. Like-
wise, the Society’s objectives are the in-
tended goals that prescribe definite scope
and direction to efforts of the board of
directors and all chapter officers. A clear
and complete statement of our SCTE goall
is essential and it should be made known
to all members of the Society so that our
managerial activities can be directed in
a unified, orderly, gainful and effective
manner.

During my visits with SCTE members
and chaptersin mytravels | ask the follow-
ing question: How would you state the
goal of our Society? |'ve asked this ques-
tion at the Eastern Show in Washington,
D.C.; the Great Lakes Show in Indianap-
olis; the Atlantic City Cable Show; the
Society of Broadcasting Engineers con-
ference in St. Louis; and the Mid-America
Cable Show in Kansas City, Mo.

The general response received is not
a defined goal statement but instead a
description or listing of our functions that
are really the means toward a goal. It is
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sort of like we all have road maps and it’s
easy to discuss all the various roads and
freeways. But until we establish a definite
goal (like everyone meet in Exton, Pa.,
tomorrow night at Bill Riker’s house for
dinner) we won’t experience the unifica-
tion of our Society’s needs to meet our
levels of desired accomplishments.
(There is one pseudo-meritin not having
an established goal. You never make a
mistake. Any road you take is OK because
you don’'t know where you are going

anyway.)

A new statement

Tom Elliot proposed a good positive ac-
tion goal statement for the SCTE: ‘‘The
professional engineering society for the
broadband communications industry.”’ |
consider it has merit to be officially
adopted.

| wish to challenge each of you SCTE
members to respond on this subject. Are
you pleased with the above goal state-
ment? Do you have a submission? | do
plan to have this as an agendaitem at our
next national board of directors meeting;
your input will be valued.

Restructured committees

We have restructured the national
board of directors’ working committees
from 23, 39 or 41 (or whatever number
existed at a given pointin time). There now
are five newly restructured managing
committees for your Society.

The new committees and their respec-
tive chairmen are:

Operations—Jack Trower
Engineering—Tom Elliot
Finance—Leslie Read
Training—Walt Ciciora
Planning—co-chaired by Bill Kohrt
and Bob Luff

In addition, we have appointed non-
board members to each of these commit-
tees. These appointments represent the
highest level of achievement in managing
our Society next to having an elected posi-
tion on the board. These non-board mem-

“Tom Elliot proposed

a good positive action
goal statement for the
SCTE: ‘The professional
engineering society
for the broadband
communications
industry.”

ber appointments were: Hugh McCariey,
Cox Cable; Rex Porter, Midwest CATV;
David Franklin, American Television and
Communications; Dan Pike, Prime Cable;
Pam Nobles, Jones Intercable; Tom Brook-
sher, National Cable Television Institute;
Wendell Bailey, National Cable Television
Association; and Mike Aloisi, Viacom
Networks.

All remaining former committees will be
reviewed and those serving a need and
function will become subcommittees
under one of the five major working com-
mittees. Once again, the subcommittee
members will be aggressively recruited
from the national membership and not just
from the national board.

This new structure is the result of our
small Society growing up and maturingiin-
to a large organization. To be efficient,
continue to grow and properly serve our
membership is the basis for this change
after 21 years. CT
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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 SATELLTE RECEIVER
] RG] wmooeL DIR-647
il
. 2 4 6 s..\o \ \
W T ‘
POWER SoL ST
. DESCRAMBLER EQU
ER n coMMERCML
VIDEOCIPH

\\

guinen I L R L BRI

New Horizons
in Video Performance

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.
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L
o
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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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Introducing EZ Twist...

A new conceptin |
F-connectors

Recent studies show that the most common * fits tightly spaced ports — no wrerich needed. !
F-connector problems are indoors. Raychem'’s ‘
EZ Twist connector with its unique, The EZ Twist indoor connector was
push-on-and-lock design, avoids the - built with the subscriber in mind. Its
problems of poor RF shielding caused ivory color makes it 2asy to locate,

by loose connections and swivel fittings. and its one-hand, onz-step process

. R makes it easy to install.
It can be installed quickly in tight o

places with limited access. And it's ‘,
truly a universal connector: -

Raychem’s new EZ Twist indoor con-
nectors are available now through

Anixter Cable TV. To erder, or for
* fits all RG-59 and RG-6 cables. more information, call the Anixter

» fits all ports. Cable TV location nearest you.

v\P r’: \.':.\—‘ ;‘)
AANIRIEY
) CABLE TV s

WEST-ANAHEIM: (714) 779-0500, (800) 854-0443; DENVER: (303) 740-8949, (800) 841-1531; SEAT TLE: (206) 251-6760, (B00) 426-7665; MIDWEST-CHICAGO:
(708) 350-7788, (B00) 544-5368; CLEVELAND: (216) 526-0919, (800) 321-8068; DALLAS: (214) 446-CATV, (800) 231-5006; IRON MOUNTAIN, Mt: (906) 774-4111,
(800) 624-8358; SKOKIE, IL HDQTRS: (708) 677-2600; EAST-ATLANTA: (404) 840-7901, (800) 242-1181; LONG ISLAND, NY: (516) 293-7788, (800) 645-9510;
NEW JERSEY: (201) 328-0980, (800) 631-9603; ORLANDO: (407) 240-1888, (800) 477-8396; CANADA-CALGARY: (403) 250-9646; MONTREAL: (514) 63€-3636;
TORONTO: (416) 568-8999; VANCOUVER: (604) 321-5885.
In an emergency, weekends and holidays or after 5 PM. call toll free 1 (800) 323-8166.
CORPORATE OFFICES, ANIXTER CABLE TV. 4711 Golf Road. Skokie, IL 60076, (708) 677-2600 1930 Anixter Cable TV
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