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INTRODUGING

The first Signal Level Meter designed
to pinpoint RF/video problems and
performance test any RF distribution
system more accurately than any
other Signal Level Meter.

Sencore’s New SL750A Channelizers are designed with your needs in mind.
The SL750A features:

Direct keypad entry of either the channel or frequency in VHF/UHF
or FM from 5-810 MHz.

Super sensitivity to measure down to -40dBmV.

Simultaneous monitoring of both the video and audio carriers,
plus an exclusive pilot test that will make system balancing
asnap!

Testing of C/N and Hum on active channels. No need to tune
off-channel or remove modulation to make these tests.

Easy-to-use, automatic data collection.The stored information can
either be downloaded to a computer or printer, giving you a full
spectral print-out. Great for doing system analysis, 24-hour
testing, or FCC documentation.

Provides you with a quick test for analyzing ghosting, off-air
pick-ups, and interference with a color LCD display.

Best of all, it's field and weather ready. The SL750A features a
rugged, light-weight case with “a water run-in resistant” front panel.

Plus, these other exclusive features:

« External DVM inputs (with true-RMS)
% » Automatic fin tuning
\ ~ « 5dB accuracy - the best in the industry!
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The Perfect Marriage

UNEQUALLED FOR FIBER-TO-FEEDER TRANSMISSION

* TIME PROVEN COAXIAL PRODUCT
* LOWEST ATTENUATION
¢ FULL ALUMINUM WALL THICKNESS
¢ EXCELLENT HANDLING PROPERTIES
¢ FULLY BONDED . . . MOISTURE AND SUCKOUT RESISTANT

Whenever fiber optic cable is to meet coaxial feeder, the air-
dielectric design of .650 MC? assures the most advantageous match.
Produced since 1985, .650 MC? is the only coaxial available today that
has the diameter and handling ease of a feeder cable, with the electri-
cal performance of a trunk cable.

Foam-core coaxials cannot achieve the attenuation of .650 MC?2
without increasing cable diameter and sacrificing full aluminum wall
thickness. They simply cannot compete with the time-honored capabili-
ties and economies of .650 MC2.

MC? Feeds The Future

it Trilogyy

Call or write for free sample and brochure: Trilogy Communications, Inc.,
2910 Highway 80 East, Pearl, MS 39208 (601) 932-4461 Fax (601) 939-6637 COMMUNICATIONS INC.
or Call 800/874-5649 See us at the Western Show, Booth# 374,
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THESE
LITTLE
CLIPS
MEAN BIG
SAVINGS

responding to trouble calls.

a
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(or FAX 406-252-6832).
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Products creatively designed for the cable industry

RB-2 Cable Clips install drop cable quickly and permanently.
Crews spend their time installing new drops rather than

For right-the-first-time installations call 800-548-7243
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Your System

1 GHz-Your
Link to
Enhanced
Services

Expanded bandwidth is
required to deliver emerging
revenue-generating services
like near video on demand,
HDTV, multimedia and
interactive services, or just
adding more channels.
Industry projections clearly
support the need for band-
width beyond 550 MHz,
even with the advent of
compression. If you plan
to upgrade or rebuild your
plant, 1 GHz taps and pas-
sives make sense...today!

Upgrade
Now and
Save Money

Installing 1 GHz taps and
passives during your current

rebuild will extend the life
of your plant, reducing
equipment and labor costs
associated with unnecessary
future upgrades.

Plan for
1 GH=z Now!

Extending your system’s

1 GHz capability all the

way to the home expands
your options, enabling you
to implement bandwidth-
intensive services when

you are ready. Quality 1 GHz
taps, line passives and house
passives are available now...
from Regal!

Let Regal, the leader in
1 GHz technology, help
you design an expanded
bandwidth system. Call
1080036°REGAL or fax
us at 4044161545 for
our 1 GHz Planning Kit.

1 Gliz Taps—part of Regal’s complete | Gliz
product line. Available now!

Recal /7

Tecunowoaies Lrd
1e80036°REGAL

© 1992 ANTEC

See us at the Western Show, Booth# 512. Reader Service Number 32.
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THE BEAST
STOPS THIEVES.

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

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

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

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

To find out
how to put
The Beast to
work for your
system, call
Cable Security today. We're the indus-
try’s number one source for high
security installations.
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Dress up The Beast™
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'EDITOR'’S LETTER

What a year

Can you believe 1992 has come and
gone already? And what a year it
was. We saw some pretty exciting tech-
nological changes during the past 12
months. One GHz cable systems are
now a reality, having gone beyond the
lab to field implementation. Operational
CATV-based demos of PCS took place,
indicating that cable is serious about
telecommunications. On the flip side,
telcos have been playing with ADSL
(which allows VCR-quality video to be
transmitted via telco plant), signaling
their seriousness about video entertain-
ment delivery — a move some, howev-
er, have labeled “a day late and a dollar
short.” Fiber architectures for cable
have evolved to 500-home nodes,

AT

though you can expect passive FTF-
style networks (except for the laser and
receiver) with less than 200 homes per
node sometime in 1993.

Speaking of 1993, | chatted with
Time Warner's Al Dawkins about next
year's schedule for the twice-monthly
40 m CATV ham radio net. For the fore-
seeable future, continue to tune to
7,235-7,245 kHz LSB at 8 p.m. moun-
tain time on the second and fourth
Wednesday of each month.

As we wrap up 1992 and prepare for
the new year, what better way to do so
than with a light-hearted look at a fa-
mous poem? This comes our way from
friend Kip Hayes, chief technician for
TCI Cablevision of Oregon.

Ronald J. Hranac
Senior Technical Editor

— — — —
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P A Special Cable Christmas
‘ Twas the night before Christmas and all through the place, !
[ No movement was seen, no nary a trace;

Each little converter was placed on the mantel with care,
In hopes that Saint Cableus soon would be there.

The children were out for the count, don’t you know,

They were beat after watching the Christmas movies on HBO.
And mom in her jammies and I in my cap

Had just settled in for a well-deserved nap.

When suddenly 1 awoke, in the yard what a clatter!

I sprung from my bed to see what was the matter.

I ran to the window — my head half a-drift,

| There stood a cheerful young man next to a shiny Versa-Lift.

He ran toward nty house so agile and brave,
| I knew in @ moment — it must be Saint Cabe.
He climbed up my chimney and slid down the flu,
He hit the floor scramblin®, he knew what to do.
He was dressed in new jeans — and a uniform shirt,
But he was lightly dusted with ashes and dirt.
A bag full of tools were slung on his back,
And he looked like a peddler just opening his pack.

His eyes how they twinkled; his dimples how merry!
His cheeks were like roses, his nose like a cherry.

A shiny white hard hat, slightly cocked on his head,
And his fingers, from the cold, were just slightly red.
He kept himself busy, programming as he went,

HBO for sis, MTV for Ned and Disney for little Brent.

He turned around quickly — no wasted time spent,
With his hand on his hard hat — up the chimney he went.

L‘:n‘:'

=

As his truck pulled away, to zoom out of sight, N
He smiled and said, "Merry Christmas to all and to all a good night!” Al
=i
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Power by Design

y

e
— .
Model No. SL-6012-36

Power
Modul / / / \
odules —n ‘( A C J\
15 AMP 12 AMP 9 AMP 6 AMP 3 AMP

Standby Power Supplies Engineered
for Todays Cable TV Networks

And because our studies have
shown that most power supply
locations actually use less than 9

Small Simple Standbys™ from
Power Guard will save you money;,
short and long term.

Since SSS™ is available in 3-6-9-12
or 15 amp ratings and in two or three
battery configurations, you can
maximize efficiency and reduce your
power bills and battery costs by

choosing the right model for each
power supply location. If your power
requirements change - simply
upgrade the power module. Small
Simple Standbys™ will grow with
you.

amps of power - we strongly
recommend that you consider our 24
volt units for those locations. You get
an immediate 33% savings in battery
costs and still have up to four hours
of standby run time.

Small Simple Standby™ - The right
product at the right time for the right
price. No wonder we continue to be
the fastest growing power supply
company in Cable TV.

See us at the Western Show, Booth# 138. Reader Service Number 7.

1-800-288-1507 sll Ann FAX 205-742-0058
LERTRN

Available Nationwide from Anixter Cable TV
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ACS
Communication
Services, Inc.

When you need contract
services, you want results.

ACS delivers best!

If you need
] mapping [ construction [ug [ aerial
[J post wires [ installations [ audits
call for more information or quote:
1-800-266-7744

8

and accuracy you need at a sensible price.

it, the Model 1013 is the light choice.

Applied Instruments, Inc.

dband C: ation

5234 Elmwood Ave.
Indianapolis, IN 46203
Phone: 31778224331 Fax: 31778649665

Applied Instruments’ Model 1013 spectrum analyzer is a truly portable
unit designed with the unique needs of the CATV industry in mind. While
some competitive products weigh up to 30 pounds before adding their
heavy battery packs, the Model 1013 weighs just 16.5 pounds including the
battery. So no maiter where the job is, the Model 1013 gets there easily.

The Model 1013 was designed for accuracy in a wide range of CATV
applications. It's durable and easy to operate. And Applied Instruments has
made the Model 1013 extremely affordable, so you can get the dependability

To find out more, call or write today. Because no matter how you analyze

.
APPLIED INSTRUMENTS, INC.

See us at the Western Show, Booth# 1518. Reader Service Number 9.
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MORTOR/ RECEIVER

The last time you saw a technological leap like
Quantum Trap™ was many moons ago.

Our revolutionary traps break
new ground in picture quality,
frequency range and more.
Premium channel trapping’s
more effective than ever with
new, patented technology
from Eagle Comtronics. We've
redesigned the circuitry to
create Quantum Trap, our new
family of negative traps, positive traps
and Sideband Interdiction System (SIS)
Decoding Filters.
With no jamming carriers, our brilliant SIS Filter
stops video deterioration, even at frequencies as

high as 1GHz. Our new negative and positive traps
feature narrower notches (up to 50% improve-
ment in video loss) and minimized effect on lower
adjacent audio. And all Quantum Traps keep pay
channel subs happy with network-quality pictures.

Call us now for complete Quantum Trap details.
It's another giant leap from the largest trap
manufacturer on the planet.

Headquarters: 4562 Waterhouse Road, Clay, NY 13041 (315) 622-3402 Toll-Free (800) 448-7474 » FAX (315) 622-3800
Canada: Deskin Sales: (416) 475-1412 » U.S. & Canada: Anixter: (800) 323-8166 * Belgium: Electro Service 32-15-20-95-75
Norway: Cablecom AS: 47-34-79630 » Germany: Stodiek: 211-41-7010 » England: Teleste Cablevision Limited: 44-223-66521

See us at the Western Show, Booth# 707. Reader Service Number 10.
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Mid-America Show
hosts Cable-Tec Games

KANSAS CITY, Mo. — For the second
year, the Mid-America Cable TV Asso-
ciation Meeting and Show was the site
of another heated installment of the
Cable-Tec Games where contestants
competed for Olympic-style
medals and a plagque for the
best team. The members of
the team that was shut out of
all medals last year (the
SCTE Great Plains Chapter)
vowed to change that this
time around, and they lived
up to their promise by taking
the team title.

Four teams competed in

tional); fault location (hosted by Riser-
Bond) and signal level meter tech-
niques (hosted by Trilithic and
Wavetek). The games were coordinat-
ed by the Society of Cable Television
Engineers Cable-Tec Games Subcom-
mittee, the Heart-of-America SCTE
Chapter and the Mid-America Cable

TV Association's Program Committee.

The contestants were evenly
matched, but the “we shall return”
SCTE Great Plains Chapter team of
Omaha, Neb., took overall team first
place. Second went to the Jones Inter-
cable team of Independence, Mo. The
SCTE Wheat State Chapter of Wichita,
Kan., took third.

Overall individual winners were:
Rick Sullivan of the Great Plains Chap-
ter (first); Dale Kirk of the Great Plains
Chapter (second); and Jerry Demeyer
of Jones (third).

Atlantic Show

tech overview
ATLANTIC CITY, N.J. — Meetings of

various technical events in-
cluding: splicing (hosted by
Comm/Scope and Gilbert En-
gineering); test equipment
(hosted by Calan); signal
leakage (hosted by ComSon-
ics); fusion splicing (hosted

% the six engineering subcommittees of
2 the Society of Cable Television Engi-
£ neers kicked off the technical side of
2 the Atlantic Cable Show held here Oct.

13-14. The subcommittees (in-home

The SCTE Great Plains Chapter team (Dale Kirk,
Rick Sullivan, Curt Bowles and Bernie Cogan) cabling, maintenance practices and
won this year's Mid-America Show Cable-Tec procedures, EBS, interface practices,

Games.

by Optical Networks Interna-

design and construction, and CLI) will

Ampli/guard ", the foam shelving system for trucks.

Fits in existing metal bins and shelves.
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Cable Resources Inc

800-537-9995
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Light up your fiber with the hest
hroadcast quality video possible.

S“,QGT\’\ ‘-
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With more broadcasters and CATV operators realizing the
benefits and switching to fiber optic networks, the demand for
“signal purity "and higher signal quality transmission has increased.

DX sheds a new light on high performance for today’s cable
operators with the new DIR-657 integrated receiver/ descambler.
With a long list of features, including RS-2508 broadcast quality
performance and optional RS-232C interface for remote operation,
the new DIR-657 outshines all other satellite receivers in delivering
the sharpest video and soundest audio signals possible.

For more information write to DX Communications Inc., 10 Skyline
Drive, Hawthorne, NY, 10532 or call (914) 347-4040.

») g
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See us at the Western Show, Booth# 1185. Reader Service Number 12.



all meet again on the afternoon of Dec.
1 at the Western Show.

The first of the SCTE-coordinated
tech sessions, “Fiber-Optics Technolo-
gy Today,” began with moderator Joe
Van Loan of Cablevision Industries set-
ting the tone by pointing out that fiber
optics has grown from a curiosity to a
tool of the cable industry. A panel of
MSO engineers then shared experi-
ences gained from their companies’ im-
plementation of fiber optics. Suburban
Cablevision's Ron Cassel said one of
his company’s goals is to position its
networks for alternate access. Detailing
the equipment installed to achieve that
goal, Cassel stressed the importance
of protection and the different powering
(48 VDC) required when going into the
phone business. Suburban Cable's
Chris Patterson said massive headend
consolidation has been a major benefit
of fiber; the company’s Philadelphia
area system reduced its headends
from 19 to eight. Some of the other
fiber strategies Suburban is employing
include cascade reduction in rural
areas, fiber backbones in urban areas
and fiber-to-the-serving area in rebuild
situations. Patterson offered several
pointers for those considering fiber pro-

jects: the use of “bow ties” to provide
excess fiber in case of breaks (he rec-
ommends every 3,000 feet) and the im-
portance of complete documentation of
the build. NewChannels’ Don Rocker
emphasized the five P's — prior plan-
ning prevents poor performance —
saying that planning each phase of a
build is critical. He also stressed the
importance of keeping accurate
records, planning restoration proce-
dures and the need for training.
Michael Smith of Adelphia Communi-
cations offered what he considered the
four important areas of a fiber build: 1)
planning — there’'s no such thing as
too much; 2) construction techniques
— keeping in mind pull tension, roller
spacing, back loop locations (Adelphia
does it at every highway crossing) and
bend radius; 3) documentation —
(“without it you're totally lost!") keep a
minimum of three sets, one with the
restoration kit, one in the headend and
the other kept by the tech manager;
and 4) training.

The “Emerging Technologies” ses-
sion was highlighted by a presentation
from CableLabs’ Brian James on the
testing done thus far for the selection
of a high definition TV system. (See re-

lated stories beginning on pages 20
and 22.) James covered the four cate-
gories of tests conducted on each of
the HDTV system proposals: objective,
terrestrial, terrestrial/cable and cable-
specific. The terrestrial tests mainly
dealt with over-the-air propagation,
while the combined tests checked car-
rier-to-noise, multipath and discrete
carrier interference. The cable-specific
ones examined multiple microreflec-
tions, second and third order distor-
tions, the effects of high-level sweeps,
hum and low-frequency noise, and
phase modulation. At the time of this
session, the last of the five proposed
HDTV systems was still undergoing
testing, with the final test results ex-
pected this month. The selected sys-
tem will start field trials next year in
Charlotte, N.C. This session was
rounded out by Roger Pience of the
National Cable Television Association
speaking on the new Federal Commu-
nications Commission tech standards.
Pience mentioned that several months
ago the NCTA had filed petitions for re-
consideration on certain parameters
(the number of test points required in
making certain tests and the bandpass
and signal level variation through con-

broadband applications.

easy to handle packaging. Guaranteed to perform! * Intek, IN (317) 326-8575
Gould packages components the » NCS Industries, PA (215) 657-4690
o Waycustomers need them. Get + Navair Ltd., ONT (416) 676-4150
\\\ NTT compatible FC or SC * Eltepe ab, Sweden 08-714 04 00
,/ / W \\ ' connectors or a variety of other * Proditel, Belgium 02/217 83 60
I ' J styles including biconic, ST or SMA. * Weiss-Electroexport, GRM 0 80 31/44757

6740 Baymeadow Drive
Glen Burnie, MD 21060
1-800-54-GOULD or (410) 787-8300

Gould Fiber Optics Has . . .
The Service You Depend On
The Specifications You Count On
The Quality You Rely On
L Gl St

For CATV systems go with Gould Wavelength Independent
Couplers (WIC™ for virtual wavelength independence in

Count on Gould's low insertion loss of <3.7dB over a +40nm
wavelength range at both 1310nm and 1550nm and get the best
directivity specification in the industry <-65.0dB.

Depend on Gould's sales engineers and customer service
staff for clear product information and fast delivery.

Rely on Gould's quality components for thermal stability and

== GOULD

Fiber Optics

The Right Equipment
for the Right Price

Cable Fault Locators

Accurate - User Friendly - Cost Effective

Call your Local Rep for a Demonstration

+ Cable Products Inc., GA

» Cable TV Services, TX

» Catv Services, CA

» Coast CATV Supply, CA

» Concord Communications, NH

% 2630-A Lancaster Rd.

Instruments Ltd. Ph:(613) 731-9030 Fax (613) 731-9031

(404) 995-5245
(214) 240-5452
(415) 651-4331
(714) 272-2360
(603) 228-8627

Clic Instruments Ltd.

Ottawa. Ontario K1B 5L8
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Amplifiers
Viewsonics 1GHz amplifiers are small amps with bi% line
extender characteristics. Multiple dwelling units and long house
drops now have a cost effective means for providing increased
signal level without picture quality compromise...a virtually flat

5SMHz - 1GHz response with 10dB and 20dB gain and excellent
noise, crossmod, triple beat and second order features.

iewsnic;

» Viewsonica

1T

l{’.' o |

Splitters

Viewsonics Platinum Plus 1GHz splitters boast 130dB RFI.
Housings are tin plated and solder sealed, producing a high
degree of anti-corrosive protection along with “superior
conductivity. They come in 2-way, 3-way, 4-way and 8-way
configurations and are an excellent choice if you are or will be
upgrading your system. Reader Service Number 15

=800 645-7600

[ -3 6454 E. Rogers Circle
=y iNnc. Boca Raton, Florida 33487 USA

Tel: 407 g28-9224 \eoy) 407 Q382712




verters) but as yet, has not received
any response from the commission.

It's “the electrician’s bible” said Tele-
Services R&D’s Jim Stillwell when re-
ferring to the National Electrical Code
during the session on “OSHA. NEC
and NESC Codes.” Clarifying the fact
that local municipalities or states must
adopt the NEC to make cable systems
abide by it. Stillwell went on to discuss
the '93 version. Areas to look at include
minor changes in the bonding/ground-
ing requirements for mobile homes, as
well as minor changes when using
metal conduits and in the use of cable
types (CATVP, CATVR, CATV, CATVX)
in certain environments. Speaking on
the National Electrical Safety Code,
Malarkey-Taylor Associates’ Jim Kear-
ney began by saying, “Write this down
— (908) 981-0060," so you can order a
copy of the NESC. He then directed at-
tention to three areas of concern: Rule
224 dealing with communication lines
in supply space (wondering aloud
about the possibility of power compa-
nies getting involved in the cable TV
business}); Rule 351 on underground
cable marking (as of Jan. 1, 1993, un-
derground cables should have an em-
bossed label depicting what's carried

on them): and Appendix A, unified clear-
ances, which is important especially in
long spans (a computer program to de-
termine sag loading on aerial cables is
available from Comm/Scope). Kearney
also noted that most states must pass
specific legislation to adopt the NESC
and to be sure you know which ver-
sion is enforced in your area. As for
the Occupational Safety and Health
Administration rules, consultant
Roger Keith noted that although there
are federal standards. some states
have their own versions as well. so
it's important to find out which rules
apply in which situations. In a nut-
shell, the purpose of the rules is to
ensure a “safe and healthful work-
place for employees.” Keith went on
to outline 10 items that we as an in-
dustry should be doing already: 1)
OSHA standards — be familiar with
them and how they apply; 2) make
copies of the regulations available to
employees: 3) have OSHA poster
(#2203) posted for employees to
read; 4) keep accurate records of in-
juries incurred on the job; 5) cooper-
ate with OSHA inspectors during a
visit; 6) train employees regarding
safety and keep records of that train-
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ing; 7) provide safety equipment and
make sure its used properly: 8) have
a HAZCOM program in place for haz-
ardous materials: 9) have a written
fire plan: and 10} stay informed.

The Society’'s Broadband Commu-
nications Technician/Engineer Certifi-
cation Program had its spot in the
limelight as well. The morning of the
last day saw the session on “Certifica-
tion Technology Review” with SCTE's
Marvin Nelson (moderator), ComSon:
ics’ Paul Biederman and Craig Busch
of TKR Cable. each covering two of
the program’s categories. That same
afternoon, BCT/E and Installer certifi
cation exams were offered.

Canada starts

its own SCTE
TORONTO — The Canadian Society
of Cable Television Engineers held its
inaugural meeting Oct. 13 here. Cre-
ated by the Canadian cable TV indus-
try. this new Society is modeled after
its U.S. counterpart, the Society of
Cable Television Engineers Inc.

The role of the Canadian SCTE will
be to:

* Establish standards of profes-
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“The CALAN family of test, measurement and
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our Evergreen Policy ensures that your investment is
protected. CALAN's products are your partners in
productivity for the '90s. You have my word on it.”

Syd Fluck, President



sionalism and technical accomplish-
ment:

* Provide training to members
through local and regional chapters;

* Promote communications on is-
sues of technical concerns; and

* Develop and publish recom-
mended standards and practices.

At its inaugural meeting, a found-
ing executive board of three mem-
bers was elected: Ken New, presi-
dent; Nick Hamilton-Piercy, vice
president; and Roger Poirer, treasur-
er.

“The creation of this Society
shows that the cable TV industry in
Canada has come of age,” said New,
“By providing a forum that promotes
professionalism and standards of ex-
cellence, we are ensuring that Cana-
dian cable TV continues to be a lead-
er in the field.”

“This announcement of the launch
of a national Canadian SCTE organi-
zation sets unprecedented history
worldwide,” comments U.S. SCTE
immediate past President Wendell
Woody. who has been instrumental in
international relations on behalf of
the U.S. SCTE. “It reflects that Cana-
da ‘leapfrogged’ over the concept of

participating in an interim SCTE Na-
tional Council and moved to establish
a fully funded and chartered national
organization. It is being supported by
the Canadian Cable TV Association
under the direction of its Senior Vice
President of Technology Roger Poir-
er. The charter members of the orga-
nization include several Canadian
MSO companies. The Society is cur-
rently in the process of putting to-
gether its bylaws and incorporating,
and representatives from the Canadi-
an SCTE are planning to come down
to meet with our national Society to
discuss the ways we can work to-
gether.

“This actually will have a benefit to
our Society,” Woody says. “If the
Canadian Society gets its country’s
technical personnel more involved in
training activities, these people will
ultimately be more active with our
events, such as our annual Cable-
Tec Expo and Emerging Technolo-
gies Conference, as well as support-
ing our publications and videotapes.”

A call for membership is expected
to be announced in a few months,
once the Society is fully established.
For further information on the Cana-

dian SCTE, contact Ken New at (416)
727-9352 or Chris Rogers at (416)
507-6226.

NCTA calis for

tech paper proposals
WASHINGTON, D.C. — The deadline
for technical paper proposals for next
year's National Cable Television Asso-
ciation Show is Jan. 6, 1993. (Cable
93 — the National Show will be held in
San Francisco, June 6-9, 1993.)

One page summaries of prospective
papers will be selected in mid-January
by an NCTA Engineering Committee
subcommittee. Any topic of interest to
cable TV engineering managers is eli-
gible, but previously published works
and product pitches will not be judged.

Mail or fax summaries with author(s)
name, company affiliation and telephone
number(s) to: Katherine Rutkowski,
NCTA, 1724 Massachusetts Ave., NW.,
Washington, D.C. 20036; fax: (202) 775-
3698.

@ Jim (Randy) Randolph was named
president of Cadco. He was chosen to
head the company following the death
of William Barnhart.

TEST,MEASUREMENT & MoNITORING SOLUTIONS

*

STAR.

V.

Alan.

SIGNAL LEVEL MEASUREMENT

Automatic Measurement to
| GHz; 24-hour Testing;
Compliance Reporting.

A

LEAKAGE DETECTION
Locates Leakage Position
& Address. Safely,
Simply, Automatically.
Documents Drive-out and
Reports Leakage.

source. 2
SIGNAL GENERATION GALAXY
High-Precision Flexibility Unites Performance Data
Providing Sync/async into an Advanced

Operation & Multi-
channel Control.

Information Management
System. Integrates the
CALAN Family of
Products.

See us at the Western Show, Booth# 128,130. Reader Service Number 16.

AN

CABLE AND LOCAL AREA NETWORKS

1776 Independence Dr., Dingman’s Ferry, PA 18328
PHONE: 1-800-544-3392, IN PA: 717-828-2356
FAX: 717-828-2472

© Copyright CALAN 1992




SCTE NEWS phlt |

Western Show
tech sessions schedule

For the eighth consecutive year, SCTE
is sponsoring the technical sessions for
the Western Cable Show, to be held Dec.
2-4 in Anaheim, Calif.:

Wednesday, Dec. 2

* “FCC/Washington Update” with Bill
Riker, SCTE, moderator; Wendell Bailey,
NCTA; Susan Herman, NATOA; and
John Wong, FCC.

* “Implementing the New Technical
Standards” with Chris Middleton, ONI,
moderator; Jonathan Kramer, Communi-
cations Support Corp.; Joe Mardesich,
Comcast; and John Sweeney, S-A.

Thursday, Dec. 3

* “Fiber-Optic Technology from the
Operator's Perspective” with Pat Murphy,
Cencom Cable, moderator; Marwan Far-
waz, Times Mirror Cable; Ray Tyndall,
Falcon Communications; and Ron Wolfe,
Time Warner.

* “An Introduction to Digital Technolo-

gy” with Steve Allen, Jones Intercable
(moderator); and Gratz Armstrong, H-P.

* “Bandwidth Management and Digital
Compression” with Tom Elliott, Catel,
moderator; Stephen Dukes, CableLabs;
Kevin Hills, Texscan MSI; Carl McGrath,
AT&T Bell Labs; and Ed Moura, Hybrid
Networks.

Friday, Dec. 4

* BCT/E and Installer Certification test-
ing with Harold Mackey, Times Mirror
Cable, proctor.

Joint meeting:
Penn/Ohio Chapter, SBE

The SCTE Penn/Ohio Chapter recent-
ly held a joint meeting with the Pittsburgh-
based Chapter 20 of the Society of
Broadcast Engineers. Penn/Ohio Chapter
Treasurer Rudy Nizansky of Tektronix TV
Systems was instrumental in organizing
this meeting, which drew over 100 atten-
dees. It was approximately 65 percent
cable personnel and 35 percent broad-
cast personnel.

“As a member of both SCTE and
SBE," Nizansky said, “I thought it would
be a good idea to bring our local groups
together. We tried to discuss working to-
gether and encourage the cable and
broadcast people to meet their counter-
parts.”

Among the issues discussed at the
meeting were direct fiber from the
broadcaster to the headend and ghost
canceling. The meeting also featured a
panel discussion with the directors of
engineering from Pittsburgh-area net-
work broadcast stations KDKA, WTAE
and WPXI, as well as engineering man-
agers from TCI, Armstrong and Adel-
phia. Linc Reed-Nickerson, currently
with Tektronix in the Philadelphia area
and a former chief engineer with WPX|,
served as moderator for the discussion,
as he was experienced and well-versed
in both the cable TV and broadcast
worlds.

One of the many positive results of the
meeting was that Nizansky is generating
a list of the off-hour phone numbers of the
chief techs and master control rooms for
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Pittsburgh’s broadcast stations, to give
local cable systems people to contact in
the event of broadcast reception prob-
lems or outages.

Nizansky states, “We all came away
from the meeting with the sense that both
groups are trying to do the same thing:
satisfy the customer. The sense of coop-
eration between the broadcast and cable
industries in western Pennsylvania is
alive and well.”

Chapter elevated,
Senior members named

Six SCTE members have joined the
ranks of Senior membership, the highest
professional grade for which the Society
will accept application. The recipients of
this honor are: James Goins, UA Ca-
blesystems; M.J. Jackson, Gilbert Engi-
neering; Herbert Timberlake, Sammons
Communications; Neil Tinggaard, TCl;
Bryan Wade, King Videocable; and Billy
Williams, TCA Cable.

These six members were elevated to
Senior member status following a review
of their applications by the Senior Mem-
ber Subcommittee and approval by the
national board at its October meeting.

The board also approved the elevation

of the Music City Meeting Group of
Nashville, Tenn., to full chapter status.

New subcommittee
holds first meeting

(Contributed by Bruce Weintraub, Cable
TV Montgomery)

The SCTE Maintenance Practices and
Procedures Subcommittee met for the
first time Oct. 13 in conjunction with the
Atlantic Cable Show in Atlantic City, N.J.
This meeting was organizational and es-
tablished some of the parameters and
guidelines for the subcommittee mem-
bers.

We'd like to welcome our initial work-
ing group leaders and members: Larry
Ross, Lectro Products, secretary; working
group leaders Mike Dowling of Hughes
Microwave (Headend Working Group),
Ernie Gregory of Paragon (Utility Compa-
ny Interface Working Group), and Jon Ri-
dley of Jerrold (Preventive Maintenance
Working Group); and subcommittee
members Scott Shelley and Frank Cruse
of Arlington Cable Partners, James Park-
er of C-COR and Dennis Setting of
Dacom.

During the meeting we were able to
flesh out a basic organizational chart that

listed the objectives of each working
group. This chart will remain flexible
throughout the formulation of the subcom-
mittee, which hopefully will be fully staffed
by the time of Cable-Tec Expo '93.

This subcommittee is open to all mem-
bers of the Society who wish to have
input in setting the standards required to
maintain cable systems at a level in keep-
ing with the exact standards of our sub-
scribers.

We are looking for members to lead
working groups in the areas of damages,
outages and customer service, as well as
increasing the numbers of members in all
of the working groups. Optimally, we will
have a two-person working group leader-
ship: one person from the vendor side of
the business and one person from the
system operator side. This will give us the
widest range of input to promulgate pro-
cedures and practices for the industry.

For more information on the subcom-
mittee or to sign up for one of the working
groups, contact Bruce Weintraub at (301)
294-7760 or Larry Ross at (706) 821-
1370.

Please join us at our next meeting at
the Western Cable Show Dec. 1 at2 p.m.
in the Huntington A Room of the Ana-
heim Hilton.
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“Off-frame splicing is really
easy with this FOCUS system
from Porta Systems.”

‘_

“And with Aster’s pretested,
». preinstalled splitters we're
¥ vwactually ahead of schedule

the splice tray insert of the
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and angle polish connectors,
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your convenience, Porta Systems is
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and under budget!”

Couplers. Aster, Porta Systems’ newest subsidiary,
offers wideband couplers that provide the most stable
performance (<3.6dB) over a +40nm wavelength
range at both 1310 and 1550nm, and directivity as
good as <-65dB. These thermally stable couplers can
be provided with angle polish connectors and/or used
for splicing in line, packaged in the FOCUS coupler-
storage system.

Unitary™ Couplers. Our revolu-
tionary design enables just one
unitary coupler to do the job of
seven concatenated couplers. We

products and support required for
even the most ambitious CATV
applications.

Here's what they're saying about
Porta Systems’ fiber optic products;

Universal Housings. Since no two
installations have exactly the same
requirements, Porta Systems’ FOCUS
housings offer modularity, so you
can put the functions you need right where you need them.
One housing can accommodate spliced fibers, couplers, and
pigtails, doing the job of two or three dedicated housings.

Patchcords and Pigtails. Our patchcords and pigtails give
you the reliable performance you need, including super-low
return loss, at the economical price you expect from Porta
Systems. All popular connector types are available, includ-
ing new angle polish connectors (APCs) for analog video.

can also provide couplers with
identical or varied split ratios for
specialized applications. Smaller
packages, better performance, and
once again, you pay less!

Line Terminators. Aster's fiber
optic line terminators effectively
absorb the light from open fiber
ports while minimizing back
reflection and protecting the open
port connector and fiber from damage. In addition to
improving system performance, they contribute to a safe
working environment. And for increased economy, Aster's
line terminators are reusable.

So talk to us. We listen. To
order the literature on Porta
Systems' full line of fiber optic
products, call 1-800-93PORTA.
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Zenith engineers Wayne Luplow and Richard Citta evaluate the AT&T/Zenith HDTV system.

HDTV today

By Gerald H. Robinson
Director of Engineering, Headend Products
Scientific-Atlanta

s little as two years ago, high
A definition TV was the technolo-

gy topic in television. Today
HDTV has taken second billing to mul-
tichannel digital TV. Is this just another
sign that more is better in U.S. TV and
that quality doesn't matter? Less cost
per channel delivered is certainly bet-
ter. More choices and flexibility are
better, both for the service provider
and the consumer.

What about this issue though: Is in-
dustry ignoring quality? Today the
viewer does not receive television with
the full quality available from NTSC
composite signals. The causes are
noise, interference, distortions and sig-
nal processing. Digital modulation will
improve quality by eliminating most of
these impairments from the received
signal. It will do this without the need
for a new TV set with different tube
and scanning technology. Of course, it
still is not HDTV.

20 DECEMBER 1992

The development of HDTV

The focus in HDTV has broadened
and shifted since 1985. In the begin-
ning, technology was almost entirely
the issue in the public dialogue. The
focus broadened to include more busi-
ness concerns, an area that has be-
come increasingly central in discus-
sions as time has passed. MUSE was
the most advanced HDTV system in
1985. Even then, a basic business
issue motivated a push for technologi-
cal alternatives. NHK designed MUSE
for satellite transmission and the Unit-
ed States had to deliver HDTV by
other media as well. This requirement
opened the door to many proposals
that claimed to meet this need and to
offer other advantages to broadcast
TV.

Compatibility with NTSC receivers
was a key feature of all these new pro-
posals. You simply had to serve both
NTSC TV sets as well as any new
HDTV sets. An NTSC signal had to be
the basic core signal then. Something
else would have to be added to make
up the difference between the informa-

tion required for HDTV and that con-
tained within the NTSC signal. Design-
ers would have to find a way to add in-
formation within the NTSC composite
without interference or broadcasters
would need added spectrum to trans-
mit the augmenting information.

The NTSC signal is already a mar-
vel of electronic signal packaging
when one considers the technology
available at its inception. Still, propo-
nents found creative ways to stuff a lit-
tle more in places like the Fukinuki
hole. There were troubling issues,
though, about how to handle the differ-
ence in aspect ratio. Should we add
side panels to the NTSC picture like
screen extenders or should we
squeeze the picture on the NTSC set
to a smaller height, reducing resolution
but maintaining the creative intent of
the director? If the NTSC picture were
to be normal height, it could not be
simply the middle part of the wider
HDTV picture. The part displayed on
the NTSC TV set would have to be se-
lectable.

Wouldn't there likely be some differ-
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ence in noise or interfer-
ence between the main
channel and a separately
transmitted augmentation
channel? Even if the im-
pairment were slight, it
could be expected to
make side panels visible
or to be manifest other-
wise. How much spectrum
could be made available
for separate augmentation
channels anyway? Some
proposed 3 MHz augmen-
tation channels and some
6 MHz. Would taboo
channels have to be hon-
ored? What about co-
channel interference?
During this same time, all
of those NTSC artifacts
that our brains had man-

aged to suppress were called to the at-

tention of the TV community, spoiling
our enjoyment of NTSC (and those in
our families as we eagerly shared our
experience). It was a shared technical
headache with lots of opportunity for
finding partial solutions that offered a
competitive advantage. One can easily
see why the focus was on technology.
There was little time left over for other
issues.

Among the 14 or so original propo-
nents, a few magic solutions present-
ed hope. The most notable employed
a “new” modulation technique that was
said to be totally orthogonal to ampli-
tude or frequency modulation. Further,
it somehow provided almost unlimited
information capacity. There was no
need for augmentation. An HDTV sig-
nal could be added to the NTSC com-
posite without any interference. Alas,
physics prevailed and Shannon’s
“Law” was upheld in the court of public
technical scrutiny. Other solutions
would have to be sought.

In 1988, Zenith made a proposal
that signaled a departure — a spec-
trum compatible system. A separate
channel would be used to transmit all
of the HDTV information, independent
of the NTSC channel. NTSC artifacts
would be left behind and the designers
would be free to pursue new modula-
tion formats. Modulation continued to
be analog because of its relative spec-
tral efficiency among other things. A
number of novel techniques such as
dispersion were employed to spread
the energy over the channel in a rather
flat spectrum not unlike a digital spec-
trum. The comb-like spectrum of

Journalists and policymakers recently witnessed a demo of ATRC’s HDTV
system broadcast over-the-air by WRC-TV in Washington.

NTSC was maintained to permit fur-
ther reduction of interference between
the HDTV channels and NTSC. Much
of this could be thought of as channel
coding in that it modifies the baseband
signal to produce a more robust trans-
mitted signal.

Well, it was not a bad idea if it
would really work. It was an idea that
left some room for business concerns
to be heard. If the HDTV channel were
separate, NTSC could eventually go
away. Land mobile interests that were
dismayed with the prospect that the
TV monster was devouring even more
spectrum could at least have hope for
the future. There were still issues like
taboo channels and co-channel inter-
ference but even these were mitigated
by the modulation employed by the
proposed system.

General Instrument then dropped
what might be called the other shoe. It
proposed digital modulation. Digital
modulation had been suggested for
the augmentation channel but Gl was
proposing a separate HDTV channel
with digital modulation. Others also
were investigating digital modulation
and we soon had a number of such
proposals. That made the image com-
pression or coding and the channel
coding into separate issues. Image
coding technology was well-developed
at the outset of the HDTV effort and
image processing was digital from the
beginning. Every image coding action
had to be considered in light of the
modulation and the effect of channel

COMMUNICATIONS TECHNOLOGY

impairments so long as modulation
was analog. With digital modulation,
each issue could be attacked sepa-
rately.

The situation today

Five HDTV systems are being eval-
uated by the Federal Communications
Commission’s Advisory Committee on
Advanced Television Systems
(ACATS). Four of these employ digital
modulation. All of the digitally modulat-
ed systems employ motion compen-
sated prediction as a compression
method. They also use discrete cosine
transformation (DCT) of the prediction
residual. More about what these terms
mean in a moment.

First we should note there is a lot of
commonality here. There are certainly
differences as well. The modulation
techniques for the terrestrial signal in-
clude 16 QAM, 32 QAM and 4-level
VSB-AM. The specifics of the algo-
rithms vary. Some of those differences
may determine which system is select-
ed. Some differences could be elimi-
nated. Three of the four digital (digital
modulation) system proponents have
reached an agreement on patents and
sharing royalties. This is a far different
scene from the t4-proponent land-
scape of earlier years.

The last system is undergoing tests
at the Advanced Television Test Cen-
ter and at Cable Television Laborato-
ries as this is written. Tests at the Ad-

(Continued on page 44)
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Transmission of
digital HDTV — Part 2

The following is copyright 1992 by CablelLabs Inc. The
first installment, which ran in the October 1992 issue of
“Communications Technology,” covered fundamentals of
digital communications systems. This installment will
cover the proposed digital HDTV systems being consid-
ered by the Federal Communications Commission.

By Majid Chelehmal, Ph.D.

Digital Systems Engineer

Cable Television Laboratories Inc.

n selecting a digital high resolution TV standard for
I North America by the Federal Communications

Commission, a number of companies have built proto-
type high definition TV systems in hardware for evalua-
tion by the FCC's Advisory Committee on Advanced
Television Service (ACATS). These systems have under-
gone extensive laboratory testing both for terrestrial and
cable transmission. After reviewing the test results, a sin-
gle system will be recommended by the ACATS for fur-
ther field testing to verify the laboratory results.

Laboratory testing of the digital HDTV systems pro-
posed for terrestrial and cable transmission have been
completed. CableLabs successfully tested these systems
for transmission over cable and results are currently
being evaluated. The digital systems proposed are: the

Digital HDTV (AD-HDTV), the AT&T/Zenith Digital
Spectrum Compatible HDTV (DSC-HDTV), the General
Instrument (Gl) DigiCipher HDTV(DC-HDTV), and the
MIT/GI Channel Compatible DigiCipher HDTV (CCDC-
HDTV).

ATRC AD-HDTYV system

The ATRC (comprised of member companies Philips,
Thomson, David Sarnoff Research Center, NBC and
Compression Labs) AD-HDTV system is a two-field
1,050-line interlaced system based on the ISO/MPEG
(International Standards Organization/Moving Picture
Expert Group) for video and audio compression and
quadrature amplitude modulation (QAM) techniques for
digital modulation. Two separate 32-QAM carriers are
used to transmit a total of 24 Mb/s data through a 6 MHz
transmission channel. A high priority (HP) data channel
of 1.125 MHz bandwidth and a standard priority (SP)
channel of 4.5 MHz are used for this purpose. The resuit-
ing modulation system is termed spectrally shaped QAM
(SS-QAM). The HP 32-QAM carrier contains important
information selected by the encoder for proper receiver
functioning and it is transmitted at 5 dB higher energy
per symbol (or equivalently power spectral density) than

Advanced Television Research Consortium’s Advanced (Continued on page 48)
Table 1: Major system parameters of FCC proposed digital HDTV systems
Video system Audio system i
HDTV Vi di llary/contr Ettor Total data
systems Format Rate Compression [ Channels Rate Compression | Channels Rate protection rate
ATRC 1,050/2:1 HP: DCT-MC* 4 512 kb/s MPEG 1 256 kbis | Reed-Solomon 32-QAM = 24 Mb/s
AD-HDTV |interlaced 32-QAM = 3.2 Mb/s or MUSICAM trellis and or
or 2 stereo pairs interleaving 16-QAM = 19.2 Mb/s
16-QAM = 2.47 Mb/s
SP
32-QAM = 14,54 Mb/s
or
16-QAM = 11.58 Mb/s
AT&T/ 7875 17 Mb/s DCT-MC 4 512kb's Dolby AC-2 1 30.21 kb/s | Reed-Solomon 4-VSB + 2-VSB =
Zenith progressive bi-rate or and 21 Mbls
DSC-HDTV 4-VSB & 2-VSB 2 stereo pairs L 382.7Kb/s | interleaving
Gl 1,050/2:1 32-QAM =17.49 Mb/'s DCT-MC Bl 503 kb/s  Dolby AC-2 2 252 kbis | Reed-Solomon | 32-QAM = 24.39 Mb/s
DigiCipher |interiaced o or trellis and or
18-0AM = 12.59 Mb/s 2 stereo pairs interieaving | 16-QAM = 19.51 Mb/s
MIT/GI 7875 32-QAM=18.88Mbis DCT-MC 4/6 503/755kbis  MIT-AC 2 252 kb/s | Reed-Solomon | 32-QAM = 26.43 Mb/s
DigiCipher |progressive o trellis and or
16-0AM = 13,60 Miv's Interleaving 16-QAM = 21.15 Mb/s

*DCT-MC: discrete cosine transform motion compensation
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functional as our
OPFO-TVS.

Few things are as

Pure functionality is what
we had in mind when we
developed the OPFO-TV8
Fiber/Coax Conversion
Enclosure.

On one side this versatile
enclosure can house most fiber
splices, an amplifier and up
to 150-ft. of optical cable. On
another side you can mount
a tap, a splitter and a line
inserter. This kind of function-
ality means one OPFO-TV8
can obsolete multiple pedestals
at a site.

The OPFO-TV8 was
designed with hinged,
removable front and rear
doors and a removable cap
for 360° access.

The OPFO-TV8 is
manufactured from heavy-
gauge, mill-galvanized steel
treated with our patented
nine-step finishing process to
guard against corrosion.

Reliance Comm/Tec
manufactures a complete line
of fiber distribution terminals,
and the Corelink™ Mechanical
Fiber Splice.

For more information
on the OPFO-TV8 and
the TV2500/0OPFO-TV8
conversion kit, call Reliance
Comm/Tec at 708-455-8010
or your authorized distributor.

RELIANCE
CoOvimM/TEC NN




Image representation in
CATV compression systems

By Carl J. McGrath
Supervisor, Cable TV Lightwave Group
AT&T Bell Laboratories

he deployment of digital trans-
I mission technology in CATV
broadband networks marks the
beginning of a new era of opportunity
for CATV service providers. For many,
digital transmission will mean a signifi-
cant increase in available system ca-
pacity, perhaps by a factor of 10-to-1
for many types of programming. Digital
transmission also will result in im-
proved service quality as robust signal
processing techniques are implement-
ed. The continuous cost and perfor-
mance improvements in digital storage
and control systems based on comput-
er very large scale integration (VLSI)
will make possible new service offer-
ings and products for the CATV sub-
scriber.

Digital techniques in video produc-
tion are by no means new. Production
facilities have made extensive use of
digital techniques for several years,
particularly in special effects and cre-
ative enhancements to video images.
A key attribute of all digital systems is
that signal quality need only be com-
promised or degraded once, in the
analog-to-digital conversion process.
The degree to which it is compromised
(e.g., by the introduction of noise or
distortion) is controllable in a very pre-
cise manner through the selection of
conversion accuracies and sampling
formats. Once in the digital domain,
multiple serial processing steps, in-
cluding long distance transmission,
are possible with no additional degra-
dation to the original signal.

The design of an optimum architec-
ture for digital TV in the 1990s and be-
yond is challenging because of the
wide variety of applications, the antici-
pated evolution of consumer monitor
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equipment and the demands for in-
creased interoperability among the
various video products that may find
their way into the home entertainment
system of the future. Implementation
cost, compatibility with existing analog
systems and the desire for upward
compatibility with an unknown future
are all important design considera-
tions. This task is compounded by the
rapid advances in digital processing
technology that make many new tech-
niques obsolete before they can be im-
plemented in real silicon and software.

Digital sampling systems

One of the many fundamental de-
sign decisions that must be made for
digital TV is the choice of an image
sampling system. That is, deciding on
a base (or family) resolution for pic-
tures to be processed. For digital TV
aimed at replacing or supplementing
traditional NTSC analog systems in a
4:3 aspect ratio, a high resolution for-
mat established in the international
standards groups CCIR (International
Radio Consultative Committee of the
International Telecommunications
Union), EBU (European Broadcasting
Union) and others is an attractive al-
ternative. It is known to the video in-
dustry as CCIR 601. Developed in a
time frame when only large studios
and postproduction systems could af-
ford the cost and complexity of digital
component video systems, CCIR 601
today is an excellent fit to the process-
ing power and performance character-
istics of digital circuitry and recording
media. Extensive documentation and
compatibility with both 525-line (30
fps) and 625-line (25 fps) analog for-
mats are additional benefits.

In the following material we'll look at
some of the performance characteris-
tics of CCIR 601 and how they influ-

“While several
options exist, only
component systems
are ultimately practi-
cal for compression
systems.”

ence the design of digital compression
systems. For those seeking more de-
tail, a complete definition of the stan-
dard can be found in the proceedings
of the CCIR: Recommendations 601
for coding and 656 for interfaces. The
CCIR publishes new documents every
four years, the most current being
1990. CCIR Report 629-3 provides a
summary and historical perspective of
the evolution of digital TV in CCIR.
Several books have been published on
the standard and implementation con-
siderations for real-world applications.
Digital Television, edited by C.P.
Sandbank (Wiley and Sons, 1990), is
a detailed reference for the design en-
gineer. Digital component recording
systems (D1) from Sony, Ampex and
others also include extensive docu-
mentation on the CCIR 601 format.

Why component video?

Video signals can be digitized ei-
ther from component sources (e.g.,
RGB, YUV) or from composite for-
mats such as NTSC or PAL. The bit
rate resulting from the analog-to-digi-
tal conversion (A/D) process depends
on the bandwidth of the source and
the digital accuracy (bits per word)
employed. Eight-bit digital-to-analog
conversions (D/As) are typical for
these applications, although both
composite and component video sys-
tems are transitioning to 10-bit accu-

(Continued on page 54)
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How we
stack up for
smart buyers
of CATV
equipment

In the complex process of selecting
and purchasing high-tech hardware,
few assets are more valuable than an
ongoing relationship with a compe-
tent dedicated distributor. Hundreds
of knowledgeable buyers fill this
need by turning to Power &
Telephone Supply.

Why Power & Tel? Because a
unique combination of resources
results in superior price, service
and product availability.

An 11-site national network of
warehouses disperses our multi-
million-dollar inventory to the places
where it's needed. Customer deliver-
ies and warehouse restocking are
optimized by a company-owned
truck fleet.

Nearly 30 years' experience helps
us select the suppliers who offer
what smart buyers need; negotiating
as a nationwide distributor helps us
achieve the prices smart buyers
can live with.

World-class experience, nation-

wide coverage, local atten-

tion to customer needs.
No wonder Power & Tel
stacks up as number
one for smart buyers.
Contact us for the local
outlet nearest you.

- Power & Telephone
p Supply Company
2701 Union Extended, Suite 300

Memphis, TN 38112-4417 USA
800/238-7514 » FAX 901/320-3082

/
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Audio for HDTV

By Graham S. Stubbs

Consulting Engineer, Graham Stubbs Associates
Chairman, Advanced Television Systems Committee’s
Specialist Group on Digital Audio and Ancillary Data
Services for an Advanced Television Service (T3/S3)

T he Federal Communications
Commission’s second Report
and Order on ATV Systems (re-
leased on May 8, 1992) includes lan-
guage that heralds significant pro-
gress toward assuring quality of sound
performance to match the wider,
sharper pictures promised by high def-
inition TV (HDTV). Earlier this year,
the Advanced Television Systems
Committee (ATSC) published the re-
sults of a two-year study with advice
and suggestions regarding the digital
audio and ancillary data services that
should be included in an advanced TV
(ATV) service.

The actions taken by the FCC and
ATSC resulted from the recent con-
vergence of the following three fac-
tors:

1) Advances in understanding the
unique factors in sound reproduction
to accompany the TV image, and what
can be done to optimize TV listening
in the home environment.

2) Recent developments in multi-
channel audio coding, with remarkable
improvements in efficient use of data
capacity.

3) The desire by several industry
organizations (including ATSC) to en-
sure that although the focus until now
has been on the video aspects of
ATV, audio and ancillary data services
should be treated as essential compo-
nents of the new technology and
should be optimized for a new medi-
um likely to be used for decades.

It probably is widely expected that
digital audio for HDTV will be at least
as good as the audio compact disc
(CD). But much more is possible. The
home has become an increasingly im-
portant venue for motion pictures, with
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Left

many viewer’s having their first (and
possibly sole) experience of films
under home conditions.

Sound for television

There are very basic differences
between audio intended to accompa-
ny a picture image (whether cinema or
television) and audio reproduced for
entertainment on its own. This fact
has been known to motion picture en-
gineers for decades and resulted in a
systems approach to audio for movies
that encompasses everything from
movie sound production to the acous-
tics of movie theaters. Some interest-
ing lessons can be learned from the
motion picture approach.’

The motion picture audio engi-
neer's objective is to provide a listen-
ing experience in the theater that is as
close as possible to the intention of

Multichannel audio (five-channel configuration)

Center

HDTV screen

Right

the producer, is constant regardless of
wherever the films might be shown,
and is independent of where a cus-
tomer might be seated in the theater.
The audio component is intended to
complement the picture, not distract
from it. Thus, film sound traditionally
uses a minimum of three screen audio
channels: center, left and right. The
center channel is used to localize dia-
log to the vicinity of the projected
image, regardless of the position of
the listener within the theater. The use
of a center channel also has been
found to improve dialog intelligibility.
The sound provided from the front
(screen) of a movie theater needs to
be localized and localization is im-
proved by directional loudspeakers.
Much of the feeling or emotion of a
film is conveyed in the music and spe-
cial effects designed to “envelope” the
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listener. Surround sound, used for the
purpose of envelopment, is typically
played from the sides and rear of the
listening area and its effect promoted
if the left and right surround sound
components are de-correlated. In
summary, the motion picture image is
accompanied by an audio “image” (in
the vicinity of the picture image) and
surround sound adds to the feeling of
involvement in the show.

These principles also are applica-
ble to the home environment for
watching television. The biggest sin-
gle difference from the movie theater
is one of size. The acoustics of a liv-
ing room are different than a theater.
In the cinema, reverberation is a sig-
nificant factor, and background noise
from an audience can be an issue. In
the home, reverberation is seldom a
problem and background noise is (to
some extent) under the control of the
viewer,

There remain differences in fre-
quency response of the differing
acoustic environments that can be
equalized out to some extent. The ap-
plication of a front speaker to localize
dialog to the screen is just as applica-
ble in the home and enveloping “sur-
round” sound can greatly enhance en-
joyment of the program or movie.

The trend toward multichannel
audio for cinema presentations will
make movies available for electronic
delivery with multichannel digital
soundtracks. The psychoacoustical
principles applied to movie reproduc-
tion will be extended to consumer
electronics via multispeaker configura-
tions for home entertainment centers.
The introduction of HDTV represents
the opportunity to bring to the home
not only a wide screen, but additional-
ly an audio/visual experience more
truly resembling that of the cinema.

Multichannel audio coding

The audio problem can be consid-
ered analogous to video compres-
sion. The challenge is to transmit
multiple digital audio channels in the
data space usually allowed for just
one or two channels. Fortunately, the
audio data compression system can
be designed from scratch consider-
ing that multiple audio channels of a
single program will be encoded.
Coding in this fashion allows addi-
tional savings in the data rate re-
quired over individual channel cod-
ing. Still, it yields discrete channel
performance in terms of localization.

Even with the use of advanced low
bit-rate audio coding technologies, pro-
vision of five high quality independently
coded discrete channels would require
significant data capacity. Current esti-
mates of required bit rates per individu-
al audio channel are as follows:

High quality: 128 kbits/s
Medium quality: 96 kbits/s
Low quality: 64 kbits/s

Thus, five high quality discrete
channels might require 640 kbits/sec.

However, the recent developments
in composite multichannel audio cod-
ing technology show that five-channel
audio may be delivered with a data
rate only slightly larger than that re-
quired by two high quality indepen-
dently coded channels. A five-channel
composite coding mode structure can
be predefined as part of the ATV sys-
tem.

As an example of the use of such a
structure, there are three composite
coding modes suggested, which offer
different numbers of high quality audio
channels. The numerical designations
(e.g., 3/2) indicate the number of front
channels/rear channels. Some audio
coding technologies incorporate a low
bandwidth channel (<200 Hz) intend-
ed to deliver low-frequency enhance-
ment information (subwoofer channel),
the use of which would be optional for
the program distributor, receiver and
viewer. Consider the following:

Number Numerical Required
of channels designation bit rates

Five 3/2 320 or
384 kbits/s
Three 3/0 256 kbits/s
Two 2/0 192 kbits/s

An example of the use of five-chan-
nel coding is depicted in the accompa-
nying diagram showing loudspeaker
locations in relation to the viewer and
TV screen.

HDTV and digital audio

The selection of an HDTV standard
and the introduction of HDTV service
creates the first opportunity in 50
years to redesign the TV delivery sys-
tem as a whole. Advances in the use
of digital audio system technology will
create the possibility for consumers
(read cable subscribers) to enjoy
sound matching the expanded viewing
experience of new video services. In
fact, there is every reason to hope
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that the digital audio accompanying
HDTV pictures will be the best audio
available in the home (not the worst
as too often has been the case with
analog-delivered TV audio in the
past). Additionally, there is the oppor-
tunity to design into the system from
the beginning a new generation of an-
cillary data services.

An all-digital format for HDTV will
make it natural to employ digital audio
with all the benefits of experience with
CD-quality and the further advantages
of composite coding and the delivery
of multiple audio channels.

The FCC has called for “extensibili-
ty” as one of the 10 selection criteria
to be applied by its Advisory Commit-
tee.? By extensibility, the FCC means
“the ability of an ATV system to adapt
to future improvements without creat-
ing obsolescence.”

To further quote the FCC: “ATSC
presents a concrete application of ex-
tensibility. ATSC states that recent
advances in multichannel audio cod-
ing technology have reduced the data
rate required for five-channel audio
nearly to that required for two inde-
pendent audio channels. ATSC be-
lieves that an ATV system should be
able to leave open the number and
type of digital audio and data ser-
vices included in an ATV channel,
and allow data to be allocated to digi-
tal audio and data as needed. It be-
lieves this would permit the addition
of future new digital services, with
older receivers ignoring new data
types. It recommends that an ATV
system be able to deliver five-chan-
nel audio. ATSC states that all ATV
receivers would need to decode the
provided service (which could vary
from one to five channels) into the
number of loudspeaker channels to
be used.

“While the focus until now has been
on the video aspects of ATV, audio is
another essential component of this
new technology. ATSC appears to
recommend a practical means of
achieving extensibility in the audio
component of an ATV system select-
ed as a standard. We thus direct the
Advisory Committee, consistent with
our overall implementation plan, to ad-
dress any new audio developments
such as those discussed by ATSC, as
well as ATSC proposals for flexible
audio and data, in its selection of an
ATV system.”

(Continued on page 58)
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# Our fiber lets you deliver
S, _CN N, HBO and MTV. ASAP.

When your technicians are under pressure to restore service, the one
thmg they don't need is a fiber that’s difficult to work with.
?,They need a fiber that will help them get the job done as quickly and
Yefficiently as possible. The fiber that fits that description: Corning™ fiber.
It’s easy to work with and splice because of its excellent geometry, and
), because its consistent—reel after reel, year after year. And it’s consistent
" % because we'e very, very nit-picky. So much so that, during manufacturing
A% for example, we measure our fiber diameter 500 times per second to
within a fraction of a micron. (You don’t get more nit-picky than that)
What's more, were constantly looking for new ways to improve our
fiber. We twist, bend, snap and otherwise torture fiber, testing it in our
harsh environments so it'll measure up in yours.
Wed also like to help technicians by helping them share
what they’ve learned about handling fiber. If you or any of
your people would like to let us know of an unusual or
especially tough fiber-handling challenge (and its solution,
if you have one), we'll spread the word.
— , Make your peoples jobs easier by making sure they

work with Corning fiber. The fiber designed to be as
hasslefree as possible—no matter how tough the job might be.

For more information (or to share your reallife fiber experiences)
write to Corning Incorporated, Opto-Electronics Group, MP-RO-03,
Corning, NY. 14831, or call (800) 525-2524, extension 501.

Corning. Fiber you can count on.

CORNING
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Upgrading your
system for digital audio

By Bob Kelly

Applications Engineer
Digital Cable Radio
Jerrold Communications

tion. Adding a digital audio service is no different. It's
not necessarily more difficult than other projects you'll
experience — just different in focus.

The big question is “where to start?” You must first under-
stand why digital audio sounds better than any other audio
source on cable today. It's simply the same reason a CD
player sounds better than an FM radio station. There is no
noise or distortion, and it has increased audio fidelity, dynam-
ic range and THD. For example, when you hear a crescendo
from a classical piece on a CD player, it sounds as if you are
in the recording studio. This digital audio will sound identical
from the CD to the receiver at the cable system through a
cascade of 50 amps and splits to the subscriber home. Now
that you know the why, it's time to talk about “how.”

A ny new project requires a certain amount of prepara-

How do we transmit this great audio source and repro-
duce it at the home? You start with a source of audio worth
transmitting — the output of a CD player. Then you encode it
with error correction information that makes the signal robust
enough to survive the trip up to the satellite and down to the
cable system. Given that we have all those bits of 1's and
0's floating around in space, it's our job to receive and trans-
port them to subscribers’ home stereos.

Headend

Let's talk reception first. Digital audio signals are received
the same way you receive your video signals. A satellite
tuner receives the signal and passes it to a processor. Some
people assume incorrectly that this signal is delivered on a
subcarrier; it is not, it takes up an entire transponder. The
difference is the number of audio signals you receive and
the performance of that audio. The old analog-subcarrier

(Continued on page 66)

Figure 1: Where are channels carried?
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The World of
CADCO Headend Products
The Next Generation

CADCO 375 Demodulator

While retaining the excellent features of the acclaimed 370, CADCO engineers
have created several improvements in the New Model 375.

MULTIPLE VIDEO OUTPUTS
including Composite Video and 4.5 MHz Audio

ZERO CHOPPER (ZERO CARRIER REFERENCE)
EXTERNAL COMPOSITE I-F LOOP
LOSS-OF-SIGNAL VIDEO MUTING

EXCELLENT VIDEO and AUDIO RESPONSE
OPTIONAL RS-232 CONTROL
AMERICAN MANUFACTURED & TWO-YEAR WARRANTY

The CADCO 375 Demodulator and an agile CADCO 360HL may be used as a
spare UHF and VHF Processor.

CADCO is simply the most user friendly, advanced-technology frequency agile
equipment anywhere at any price.
i

‘ ’\ :(‘ BROADBAND COMMUNICATIONS
Made in U.S.A.

2405 S. Shiloh Garland, Texas 75041

1-800-877-2288 FAX 214-271-3654 214-271-3651
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The dynamics of
cable audio services

By Curt Stocker
Affiliate Rep. Western Region

Superaudio

n the early days of cable, audio ser-
I vices were generally overlooked by

operators, who were primarily interest-
ed in the vast untapped potential of video.
It seems they viewed dabbling in audio-
only signals as a step backward in the
evolutionary scheme of communications.

Eventually, some operators realized
they could pull in distant off-air radio sig-
nals that standard in-home FM tuners
couldn't receive and began to make it
available to their subscribers as “value
added.” But still, it was “just radio” and for
the most part ignored by video-oriented
operators and subscribers alike.

The concept of enhanced video pro-
gramming by delivering companion
stereo sound over radio is one that dates

back to the late '50s. Some of us are old
enough to remember when The Steve
Allen Show demonstrated the concept by
simulcasting half its audio feed one night
over AM radio. By placing your radio 10
feet from the TV set and tuning to the
proper frequency, you could hear the
*sound of the future.” The show had a
ping pong match and you could actually

(Continued on page 70)

Equipment setup for delivering audio services
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StoP PAY TV THEFT
&
INCREASE YOUR REVENUES

CHAMELEON
Addressable Pay TV Scrambling System

Chameleon uses digital encryption and locked microprocessor technology to create a new,
secure, cost effective, Addressable Pay T.V. System. The Chameleon was developed by a
cable company to stop the theft of pay TV signals in their own systems. In the development
of the Chameleon they added 100 tier levels, PPV options, Preview options and much more.
It you suspect you might have a theft problem with your existing equipment, would like to up-
grade to a more secure system or don’t presently have an addressable system, look for the
Chameleon at the Western Cable Show.

Manufactured by:

NCA Microelectronics
(a division of The Fundy Cable Group)
Phone: (506) 634-0000
FAX: (506) 634-5135
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Addressable technology
for commercial subscribers

By Graham S. Stubbs

Consulting Engineer, Graham Stubbs Associates

to open up the potentially lucrative commercial sub-
scriber business to cable services. The commercial
subscriber market consists mostly of hotels and motels, con-
dominiums and time-shares, hospitals, college campuses, re-
sorts and other property in which rooms are occupied on a rel-
atively short-term or “transient” basis. The cable industry has
intrinsic competitive advantages that could be used for growth
in the transient-room market niche. These include:
* Cable plant passes most hotels and motels, condomini-
ums, hospitals and college rooms in the country.
* Cable addressable hardware can be applied to advan-
tage; addressable converters can be used in guest rooms to
control and deliver services.

R ecent developments in addressable technology promise

* Cable systems have a strong local presence for both
sales and service.

* Cable already carries, at low cost, much program-
ming of interest to guests.

* Cable systems can affordably deliver TV services re-
gardless of the size of commercial properties (i.e., are not
restricted to larger properties).

However, to date the lack of processes for guest-paid
billing has greatly limited the cash flow potential of this
market niche. Today, the only cable TV customarily pro-
vided in transient-rooms is free-to-guest programming,
which is bulk-billed to a hotel or other property as a
monthly commercial subscriber at significant discounts
compared with residential rates for comparable program-
ming. Pay-per-view (PPV) movies, which have become a

(Continued on page 72)

Network configuration for cable TV-provided service to hotels
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"FAR AND AWAY™

I TO VIEW IT BEGINNING..-
8:30 PM...PRESS 1

e 9:00 PM...PRESS 2
9:30 PM...PRESS 3

SEE IT ALL. KNOW IT ALI
onw JERROLD makes Jerrold’s new interactive converters offer your

subscribers flexible, up-to-the-minute options they

mleViSiﬂll msnonsive m simply won find anywhere else.

. Like continuously updated information about
your Sllhscrlbel's. Pay-Per-View movies, events, and public service
announcements. Real time data. And all in a lively
format that enables the TV 10 display information,
video, or both at the same time.

Here’s how it works: Your subscriber touches a
button and a channel guide appears on the screen.
Another button moves the cursor to the channel he or
she selects. Touch another button and real-time
information about the program is displayed. It also
offers you on-screen messaging capabilities so you can
send specific messages concerning bills, program
services, promotions, and more.

These marketing tools and the immediate
interactive capabilities of Impulse STARFONE” and
STARVUES encourage subscribers to order Pay-Per-View
programming, providing you with added revenue.

Impulse interactive converters offer unparalleled
real time marketing opportunities.

And unbclievable sales.

Sec what we can do for your future revenues. Call
1 800 523-6678 (in the U.S.), 215-674-4800 (outside
the U.S)), or fax 215-956-6497 (anywhere)
for more information
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Outage management, Part 1:
Customer expectations,
detection and tracking

The following is copyrighted by Cable
Television Laboratories Inc. The Ca-
bleLabs QOutage Reduction Task
Force was organized by several
MSOs and the CableLabs staff to ad-
dress the issues that stem from cable
system outages. The intent of the de-
veloped solution to outage problems
was that it would be fully supported
by CableLabs’ member companies.

CableLabs published the document
“Outage Reduction” as a summary of
the QOutage Reduction Task Force’s
work. This is the first in a series of ar-
ticles adapted from that document.
This part covers issues dealt with by
the task force’s Customer Acceptabili-
ty Levels Subcommittee. It is impor-
tant to note that the subcommittee’s
objectives did not include sponsoring
tests of specific equipment and soft-
ware. The subcommittee members
were: Scott Bachman, CablelLabs;
Michael Miller, Viacom Cable; and
Warner Cable’s Cyndee Everman,
Dave Seibold and Bill Spies.

By Michael Miller

Viacom Cable

ception may be biased, naive, un-

fair or just plain wrong, but it is the
only perception that counts. Such is
the case with cable TV outages. Tra-
ditionally, cable system reliability has
been viewed as a technical matter ad-
dressed by engineers and plant per-
sonnel. To be complete, however,
any outage strategy must look ulti-
mately to the drivers of the business,
which are the customers and their
willingness to continue paying for
cable service.
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I t has been said that customer per-

with service quality

Figure 1: Link between outages and customer satisfaction

10

Outtages in three months

Excellent Good

Average

Fair

Poor

Overall service quality rating

Perception of cable quality
How important is system reliability
to customers? To set the stage for in-
creased industry focus, it makes
sense to first decide if reliability (or
lack thereof) really does affect cable
customers’ perception of the quality of
service. Research conducted by one
MSO, Viacom, over several years
demonstrates the link between relia-
bility and customer satisfaction. Using
information gathered from consumer
research, outage frequency was cor-

related against other performance
measures. It was found that outages
link directly to customer satisfaction
with overall service quality as Figure
1 shows.

It is recognized that many of the
studies completed on outages are
cable company-specific, but this is not
to say other companies cannot learn
from the research of others. One
common factor among most cable
companies is that their customer sat-
isfaction surveys often indicate that
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outages tend to be one of the top
three negative marks against a cable
company’s service record.

One of the major points that the
CableLabs Outage Reduction Task
Force wanted to stress was that out-
ages are a major (if not the major)
customer satisfaction issue. The task
force's research into outages points
this out directly, as will be shown.

There is a reasonably narrow win-
dow of acceptance of outages by
cable TV customers. This task force’s
findings illustrate in no uncertain
terms that once outages exceed this
customer-acceptable level, outages
become the major customer issue. At
that point, everything else is sec-
ondary.

Outages were an important factor
in the results that came from Con-
sumer Reports’ 1990 annual ques-
tionnaire. Therein it was reported that
satisfaction with cable TV was “the
lowest the magazine has found in 16
years of rating services.” (This infor-
mation is from Rana Arons’ “Con-
sumer Reports Readers: Satisfaction
with Cable TV Lowest in Survey His-
tory,” which ran in Consumers Union
Newsletter on Aug. 21,1991.)

More specific to the topic at hand,
the report went on to say: “Some 60
percent of the respondents had suf-
fered service outages — typically four
in the past year — that affected all
channels and usually lasted less than
half a day. One-tenth of those who
had such problems said that the most
recent blackout had gone on for two
days or longer.”

Obviously, service interruptions are
probably not the sole reason the Con-
sumer Reports questionnaire found
satisfaction with cable service so low.
But again, since most cable cus-
tomers list outages so high on the
negative list, it would be prudent for
cable operators to consider the out-
age problem to be a major factor con-
tributing to subscriber dissatisfaction.

Definition of an outage

Philosophically, the definition of an
outage should be derived from the
customer’s point of view. Customers
are the ones affected by an outage.
They are the ones angered by the
outages. Writing an outage definition
from anything but the customers’
point of view is ignoring the fact that
they are the ultimate drivers of rev-
enue.

Traditional definitions often include

Figure 2: outages and changing companies
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Outages in three monthe

Very
unlikely

Likelihood of switching (if another service is available)

Somewhat
unlikely

Somewhat
likely

Very
unlikely

only some of the causes of outages,
legisiating away others that affect the
customer. For example, outages re-
sulting from weather problems or
equipment failure may be counted,
but interruptions caused by preven-
tive maintenance, sweep, signal leak-
age programs, construction or delays
in repair might be excluded (even
though all these are seen by the cus-
tomer as interruptions).

Also, outages are sometimes de-
fined as events affecting large num-
bers of cable users, thus omitting in-
terruptions at the tap level. While an
outage definition that facilitates lever-
aged solutions is desirable, problems
that affect two to 10 customers at a
time certainly represent leveraged op-
portunities. Also, it is common to omit
single-channel outages from consid-
eration. However, recent research
(which will be discussed later in this
article) conducted by Viacom demon-
strates that losing one channel has
the same basic impact as complete
loss of reception.

The aforementioned subcommittee
was charged with the duty of pinning
down a definition for “outage.” Differ-
ent cable companies have not had a
definitive consensus on a definition.
For example, the Warner Cable cor-
porate operating standard (dated
September 1990) defines an outage
as “a total loss of pictures on one or
more channels to at least four cus-
tomers that are fed by common cable
plant.” As of June 1, 1990, Adelphia
Cable defined it in part as “any fail-
ure, excluding individual service
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“Outages are a
major (if not the
major) customer
satisfaction issue.”

drops, which results in the loss of one
or more signals.”

As is apparent, some definitions
are narrower than others. Some pin
down exactly how many subscribers
must be affected in order for a service
interruption to be considered an out-
age, while others do not. This sub-
committee therefore took on the task
of developing a definition of an out-
age that could be agreed upon among
CableLabs members. This member-
ship includes 22 of the top 25 MSOs
and covers 85 percent of U.S. cable
subscribers and 45 percent of cable
subscribers in Canada.

With all the previous information in
mind, the following outage definition
is offered: “An outage is defined as
any event in which two or more cus-
tomers experience loss of reception
on one or more channels arising from
a common cause, regardless of the
cause. Loss is defined as an interrup-
tion rather than degradation of signal.
Loss of a single channel at the head-
end or hub site is included.”

This definition focuses on loss
rather than degradation of picture and
adopts the customer’s point of view,
so that any event the viewer would
see as an interruption is counted. Sin-

(Continued on page 80)
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Video dialtone brings
telcos into the video game

By George Lawton

n July 16, the Federal Communi-
o cations Commission rewrote the

rules of the video game by allow-
ing the telephone companies a greater
role in the delivery of video services to
their customers. The FCC unanimously
agreed to a “video dialtone” (VDT) policy
that is intended to bring the local ex-
change carriers (LECs) into head-to-head
competition with cable companies. Some
portions of the policy go into effect imme-
diately, while others are only recommen-
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dations to Congress, which may or may
not be approved.

However, the telcos must still over-
come tough legal and technological hur-
dles before offering VDT as a commer-
cially viable service on any large scale.
“Video dialtone services will not appear
before the year 2000,” predicted Peter
Hampton, an industry analyst with
Boston-based The Yankee Group.

Hampton pointed out that the real
question is, “Where has the line between
telephone and cable companies been re-
drawn?" Each one is trying to expand its

market by opening up new services to
the home, and video is seen as the foun-
dation for a new generation of interactive
information services.

Sensing the enormous profit potential,
the LECs are hungry to get into the infor-
mation services game. In a report re-
leased to Congress last June, the Re-
gional Bell Operating Companies
(RBOCs) asserted that if they are al-
lowed into the information services busi-
ness, they will lead a $110 billion eco-

(Continued on page 86)
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“Hey,what’s
this battery |
for anyway?” |

W Gan You Find the Battery that's Right for Cable?

Test your cable battery knowledge. Here are four typical batteries now being used for standby powering
purposes in the cable industry. Only one battery meets the demanding needs of cable. Can you find the cable
battery—and match up the others with their intended uses? If you can (and we promise, it's not hard) you
could be the lucky winner of a Macintosh® PowerBook ™ 145 or an NEC® Ultra Lite™ SL-20 laptop computer
(contest details below).

your answers Q

Dynasty Gel Batteries ™ —Valve regu- . ~=i .
lated, low maintenance gelled efectrolyte  :
dissipates internal battery heating, pro-
vides immobilization for installation
safety. Designed for float charging and
exceptional service life. Chosen by more
MSQ's world-wide than any other. Has
lowest cost-per-year.

Cable—Long ‘idle times’; float
charging typical; not a cycling appli-
cation. Long periods between perfor-
mance checks by maintenence per-
sonnel. Requires four to five years of
service for reasonable payback on
upfront battery costs.

Delco ™-—Low-cost liquid battery, de-
signed for starting, lighting and ignition.
Offers shorter service life in hot- weather.
Since electrolyte is not immobilized, can
be safety hazard in transportation and
installation in aerial plant.

UPS—Long ‘idle times’; normally
room-temperature operation in com-
puter rooms, headends or offices.
Lower-cost batteries which are not
suited for extreme environments
may be used.

Cable Sentry ™ —Uses “AGM” (absorbed
glass mat) construction, suited to constant
temperature applications, typical of equip-
ment rooms. May be subject to thermal
runaway when used in outdoor environ-
ments, particularly in southern locations.

Marine—Typical deep-cycle require-
ment; discharge to “flat” levels fre-
quently; requires phosphoric acid to
resist internal stresses. Cranking
service common. Low cost, con-
sumer product.

MK Battery ™ —A sealed gelled electrolyte -l . B,
battery designed for deep-cycie applica- —— T ;
tions such as marine cranking. Low main-
tenance. Phosphoric acid used as additive
in gel to aid in deep cycle performance,
but at the price of reduced service life on

Automotive—Cranking service; use
of thin plates to deliver high dis-
charge currents for short period.

Typically cycle-charged and low cost.

float charge. May be sealed or refillable liquid.
> Cable battery life is an important issue for Contest Rules—Entfdr the “Hey, whal’s:hisM battery for :;’nywa}é?"k
. ) contest and you could win your choice of a Macintosh® PowerBook ™
cost-conscious cable operators. That's why Alpha 145 or an NEC® Ultra Lite ™ SL-20 laptop computer! Just fax or mail a
Technologies and Johnson Controls have been working to- photocopy of this ad with the correct answers in the boxes and a com-
. . pleted entry form to Alpha Technologies at (206) 671-4936. Or drop by
gether to meet the demanding requirements of standby power our booth at the show and fill one out. The winner will be drawn at the
applications. Dynasty Gel batteries supplied by Alpha with SCTE show in Orlando (need not be present to win).
single-source convenience, fill the unique needs of cable like Name,
no other. That's why cable operators continue to specify Company,
Johnson Controls and Alpha Technologies. Address
City/State/Zip Tel:
See us at the Western Show—Booth #1116 5 A FI
HNSON ===
Alpha Technologies CONng@LS I—| i I r|
US 3767 Alpha Way, Bellingham, WA 98226 Tel: (206) 647-2360 FAX: (206) 671-4936

Canada 5700 Sidley Street, Burnaby, B.C. V5J 5ES Tel: (604) 430-1476 FAX: (604) 430-8908 AuauALImcnuoLomss

Delco™ is a registered trademark of General Motors Corp. Cable Sentry™ is a registered trademark of Power Battery Co. MK™ is a trademark of MK Battery Co.
Powerbook™ is a registered trademark of Apple Computer®. Ultra Lite™ is a registered trademark of NEC®. .
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Designing with
interdiction — Part 2

Part 1 of this article ran in the Novem-
ber 1992 issue of “Communications
Technology.”

Figure 1

By Mark Bowers

President, CableSoft Engineering Services

Trunk cable is .875"; .625" feeder
Power supply loading does not include section to be designed

ticle by examining several rather
simple designs and comparing inter-
diction design with the more convention-
al multitap layout. Figure 1 illustrates a
potential area to be designed with either
interdiction or multitap technology. It rep-

I et's begin the second part of this ar-

Ly

resents a subdivision that will be fed di-
rectly from a feeder leg at a bridger loca-
tion. All feeder cables employed in this
subdivision design are .625" size, third-
generation type, with trunk at .875".
Figure 2 shows the same subdivision
designed at 450 MHz with typical 4-port
addressable interdiction units. Values
shown on the tap are equivalent values
as discussed earlier. (See Table 2 for
associated internal directional coupler
values.) The sample design involves 0.9
miles of feeder with five line extenders 135 123
needed to feed the area, and 450 MHz

4 340

cable and passive losses are used with
levels appropriate for the bandwidth. Other items of note are:

* Four-port taps only were used in the interdiction design,
because most manufacturers offer a fairly narrow window of
choices in tap configuration. The subdivision contains 88
homes to be passed, and this design with 4-port only units
created 120 total tap ports — yielding a tap port efficiency
usage of 73 percent. One backfeed was necessary because
of a lack of 2-port units. | assume this to have fairly minimal
cost impact for the overall design (more on this later).

® Technically, the design in Figure 2 should have been
accomplished by choosing appropriate directional coupler
and equalizer values. For simplicity sake in this article, tap
equivalent values were utilized. If you are gearing up for a
large interdiction design, you'll want to ensure that your de-
sign software can accommodate the new calculations re-
quired in the interdiction process. The manufacturer's equa-
tions (or levels tables) for appropriate coupler/equalizer
choice will need to be incorporated in the design processes.

* One particular manufacturer's units were chosen for this
design. Obviously, designing with another brand would
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“Interdiction technology repre-
sents an exciting new choice in
signal security and addressable
control of the signals entering
subscribers’ homes.”

change our results — perhaps significantly. The gain (cou-
pler leg through subscriber loop) incorporated in the interdic-
tion unit(s) selected has a great deal to do with overall de-
sign efficiencies and results. Where more gain is employed,
more efficient designs as compared to multitaps are real-
ized.

Figure 3 now illustrates the same 450 MHz design with
450 MHz multitaps rather than interdiction units. As can be
seen from comparing the number of actives required and tap
values, the RF design does not deviate significantly between

(Continued on page 89)
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TREE & BRANCH
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FCC-required
measurements: Coherent
disturbances, terminal
isolation and leakage

The following is the third in a four-part se-
ries of articles that began in October on
Federal Communications Commission-
required measurements for cable TV.

By Jeff Noah

Technical Writer, Tektronix Inc.

oherent disturbances measure-
c ments — composite second

order (CSOQ), composite triple
beat (CTB) and intermodulation prod-
ucts or cross-modulation — cause as
much grief for cable operators as any
other kind of measurement. There's
never a good time for taking a channel
off the air, and that's exactly what the
FCC requires for making coherent dis-
turbance measurements. To minimize
loss of program time, these measure-
ments must be performed by a properly
equipped, alert and well-coordinated
crew at both the headend and sub-
scriber tap. Fortunately, test equipment
manufacturers anticipated cable opera-
tors’ needs some months ago and al-
ready are providing automated solu-
tions that simplify the tests now re-
quired by the FCC.

Which channels to measure?

Before running out with your tunable
bandpass filter and spectrum analyzer
to make measurements, you must first
decide which channels you should
measure. Several factors should influ-
ence your decision.

® Channels with low carrier level.
Keeping in mind that the coherent dis-
turbance measurements are made rel-
ative to the visual carrier, a low carrier
level could produce a potential trouble
spot. Since beat products result from
combinations of other stronger carriers
in the system, beat strengths near any
given carrier are not affected by the
amplitude of that carrier. Checking sys-
tem response with a spectrum analyz-
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er, sweep system or a signal level
meter (SLM) can show you any areas
where carrier amplitudes are lower.
And if you perform the required visual
signal level measurements first, you'll
already have this information on hand.
High-frequency roll-off is one example
of a response degradation that could
create problems.

® Channels with known or suspected
beat problems. Another consideration
— perhaps the most important when
selecting channels — is to focus on
channels you know or suspect to have
beat problems. Subscriber complaints
and earlier measurement data are two
sources of information you can put to
good use. If you don’t have information
from either source, take a good hard
look at each of your channels. Chan-
nels with a grainy appearance might be
suffering from CTB. CSO can cause a
number of horizontal ripples across the
screen. Cross-modulation superimpos-
es a faint image from another channel
onto the channel you're viewing.

® High and low channels for CSO,
middle channels for CTB. The natures
of CTB and CSO give some indication
as to where they might be at their
worst. CSO tends to be more pro-
nounced at the upper and lower fre-
quencies, while CTB is typically
stronger in middle frequencies. (See
accompanying table.)

To keep all this in perspective, re-
member that even though the FCC reg-
ulations specify that operators are re-
sponsible for ensuring all channels
meet performance requirements, you
need to provide proof-of-performance
on only four channels (plus one addi-
tional channel for every 100 MHz upper
frequency limit above 100 MHz). If you
can get the most likely offenders to
pass the test, you can have reasonable
— though not total — assurance that
all channels will pass an audit.

Signal connections

To clarify the techniques for greatly
simplifying these measurements, this
column focuses on the use of one cur-
rently available spectrum analyzer, the
Tektronix 2714.

Before using any piece of test
equipment as sophisticated as a spec-
trum analyzer, be sure to run it through
its internal calibration procedure. This
will help you get the best accuracy pos-
sible from your test gear.

Another factor that greatly affects
measurement accuracy is the RF
power level of your system. Most ana-
lyzers produce their own internal beat
products if driven with too much power.
To prevent this, simply connect a band-
pass filter for the channel you wish to
measure between the subscriber termi-
nal and the spectrum analyzer.

The bandpass filter reduces the
overall power level to the analyzer and
eliminates this problem. Figures 2-3
and 2-4 in the 2714 operator's manual
can help you decide if you need to use
a bandpass filter. Since most cable
systems are 75 Q, and the 2714 has a
75 Q input impedance, you can con-
nect the cable TV signal directly to the
analyzer. If a bandpass filter is needed,
connect it between the subscriber ter-
minal and the analyzer. If an imped-
ance matching pad is necessary, insert
it between the connections with the
impedance mismatch. The coherent
disturbance measurement is relative to
the visual carrier level, so there is no
need to make power conversion calcu-
lations to compensate for the pad.

Measuring CTB/CSO

CTB and CSO beats typically fall
into five frequency bands. Beats from
CTB occur at or near the carrier fre-
quency for non-coherent cable sys-
tems. For coherent systems, they
occur at the carrier frequency. For non-
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coherent and IRC coherent systems,
CSO beats are typically found near or
at £0.75 MHz and +£1.25 MHz from the
visual carrier. CSO is coincident with
the visual carrier on HRC coherent sys-
tems.

The 2714 has a setup table with five
user-definable entries for beat frequen-
cies. Entries can be made as absolute
frequencies or as frequencies relative
to the visual carrier. For measuring co-
herent disturbances on multiple chan-
nels, you'll typically want to set these
values to 0 Hz, +.75 MHz, +1.25 MHz,
-.750 MHz and -1.25 MHz.

Select the first channel to be mea-
sured by using the 2714’s front panel
keypad. Then press the CATV/APPL
key and select ltem 5 (CTB/CSO) from
page 2 of the menu. The CTB/CSO
Setup menu (Item 6 of the CTB/CSO
menu) presents the four modes in
which the measurement can be run.
CTB/CSO Setup also is the point where
you enter the beat frequencies already
discussed.

Of the four modes available, Interac-
tive and Automatic with Pause are the
best suited for making coherent distur-
bance measurements for FCC regula-
tion purposes. Starting the measure-
ment in Interactive mode configures the
instrument as necessary, measures the
visual carrier, prompts you to move the
marker to the first beat to be measured,
and then pauses the instrument.

When the instrument pauses, you
can let the headend know you're ready
for them to shut down the carrier for the
channel being measured. Once the car-
rier is down, you can use the marker to
search for distortions at any point in the
channel. This mode is very helpful if
you know (or suspect) a spurious, co-
herent signal from within the headend is
somehow making it out to the field. The
Interactive mode also lets you switch to
an analog display to make it easier to
find beats. Since switching is a popular
option, it's included in the CTB/CSO
Setup menu. Pressing “W” on the key-
pad causes the analyzer to measure
the beat at the cursor position.

While measuring the beats, the 2714
uses the National Cable Television As-
sociation default settings of 50 kHz/div.
span, 30 kHz resolution bandwidth and
a 10 Hz video filter. In non-coherent
systems the beats are spread out
around the nominal beat frequency.
The 30 kHz resolution bandwidth is ad-
equate to measure nearly all the indi-
vidual beats in the vicinity. Also, the
2714 searches +50 kHz around the

Channels with maximum number of beats

System size (No. of channels)

12 21
Channels 10 18-22
No. of triple beats 19 85

On a 77-channel system, there are 60 double beats at 54 MHz and 29 at 548.5 MHz. Those
at 54 MHz are larger, but those at 548.5 MHz are visually more important.

35 52 60
11 28,29 32,33
350 866 1,184

beat frequencies entered in the beat
table for the maximum amplitude beat
and makes the measurement at that
frequency. Since interaction between
beats causes changes in beat ampli-
tude over time, the automatic selection
of a 10 Hz video filter provides 100 mil-
liseconds of averaging to reduce the ef-
fect of instantaneous variations in beat
amplitude. (Remember the time-aver-
aged requirement in §76.605(a)(8)(i)
and (ii) of the regulations?)

Automatic with Pause mode mea-
sures the visual carrier and then
prompts you to turn off the carrier. After
the carrier is shut off, pressing “W” sig-
nals the analyzer to measure beats at
the frequencies you entered in the
CTB/CSO Setup menu. Each beat
measured is recorded in the analyzer's
non-volatile memory and can be re-
called if needed. After the last beat is
measured, the 2714 displays a readout
of the largest distortion it encountered.

The last distortion type you must
measure to satisfy the coherent distur-
bances requirement is intermodulation
products, also known as cross-modula-
tion. While cross-modulation testing
doesn’t require you to turn off the carri-
er while making the measurement, you
must turn off the modulation for that
channel after measuring the modulated
visual carrier.

The 2714’s Cross-Modulation mea-
surement routine, like the CTB/CSO
measurement, first measures the ampli-
tude of the modulated visual carrier for
the channel of interest. It then prompts
you to shut off only the modulation, not
the carrier, for that channel. Once mod-
ulation is shut off, pressing “W” contin-
ues the measurement. The 2714 then
centers the carrier, enables zero span,
adjusts the position of the carrier, and
acquires the digital data with a 100
ps/division sweep. The raw digital data
undergoes some processing prior to the
application of a Fast Fourier transform
(FFT). From the FFT, the 2714 extracts
the 15.75 kHz component of the carrier.
Using the 15.75 kHz component ampli-
tude and modulated visual carrier am-
plitude, the analyzer calculates and dis-
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plays intermodulation distortion in deci-
bels.

Coherent disturbances in non-coher-
ent cable systems must be kept at least
51 dB down from the visual carrier.
Since frequency-coincident coherent
disturbances have less effect on the
picture in coherent systems, the FCC
allows a more lenient margin of 47 dB
for coherent systems (e.g., HRC).

Once you've repeated the CTB/CSO
and cross-modulation measurements
for a particular channel, record the
worst disturbance and move on to the
next channel. The 2714 can help in this
process, too. Its interface lets you build
a custom measurement sequence
where you can store the channels to
measure, the measurement(s) to make
on particular channels, and the mea-
surement mode (Interactive or Auto
with Pause, for example). The analyz-
er's measurement sequence can store
all data for easy report-generation at
the end of your testing.

Terminal Isolation

The FCC's requirements on terminal
isolation fall at the opposite end of the
test difficulty spectrum from the coher-
ent disturbance measurements. In
most cases, fulfilling the requirements
for terminal isolation will be as simple
as tucking a data sheet from the manu-
facturer of your subscriber taps into a
file along with your other proof-of-per-
formance records — if the manufactur-
er has verified the spec (18 dB isola-
tion) on a sample of 300 or more taps.
If not, you can satisfy the regs by per-
forming the test yourself on a sample
of 300 units or by hiring an indepen-
dent lab to do the testing for you. The
desired effect of the 18 dB isolation
spec is to ensure that a short or open
circuit at the subscriber terminal caus-
es no visible reflections at any other
subscriber terminal.

Leakage
The subject of cumulative leakage
index (CLI) has been well-covered by

(Continued on page 92)
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A comparison of HDTV (left) and NTSC pictures.

HDTV Today

(Continued from page 21)

vanced Television Evaluation Labora-
tories in Canada will follow very soon.
The full test report on the first digital
system tested (Gl's DigiCipher) has
been published. The last report from
the tests centers is expected to be
published before Christmas. Richard
Wiley, chairman of the advisory com-
mittee, appointed a special panel to
deliberate the findings of the tests and
determine a recommendation to be
presented to the full advisory commit-
tee for approval. The special panel is
scheduled to meet the week of Feb. 8-
12, 1993. The full advisory committee
is scheduled to meet on Feb. 24,
1993.

There are still some unresolved is-
sues, however. Systems that were
tested early may have incorporated re-
visions to their systems that would im-
prove performance in one area or an-
other. They might be considered as

disadvantaged when compared to sys-
tems tested later unless these
changes are considered. A group was
formed to evaluate proponent claims.
Proponents had to submit a written de-
scription of those changes by Nov. 2,
1992. Proper evaluation might require
supplementary tests.

Will the proposed systems work in
the terrestrial broadcast application?
Some suggest even today that they
will not. In a recent HD World Review
article' Wiley said, “From a technical
standpoint, the question of whether
any of the systems being tested will
prove to be sufficiently developed to
serve as the basis for a new broadcast
standard can only be determined when
all the tests and evaluations are com-
pleted.” This would include field testing
that follows the system selection.

The computer industry has been
anxious to have its concerns ad-
dressed in the specifics of the system
implementation. It wants square pixels
and data formats that include headers
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and descriptors embedded in the data
stream to identify services, etc. Will
these issues require some additional
work?

The introduction of HDTV

All of these issues will be resolved
soon. The question is: “Then what?"
How will HDTV be introduced? Will it
indeed succeed? What groups will
bear the cost and what groups will
reap some profit? How rapidly will this
happen? Some insight may be gained
by reviewing history. The graph in the
accompanying figure is based on one
presented by Joseph Flaherty, senior
vice president of CBS.2 The penetra-
tion of color TV sets did not occur
when the price of sets dropped. Pene-
tration started its increase when all
prime-time programming was in color.
We can reasonably expect the same
to be true of HDTV sets. Consumers
will not buy new HDTV sets in any
great number until they have a signifi-
cant amount of programming avail-
able.

A lot of material suitable for HDTV
exists today in the form of film. A large
investment is required by networks
and broadcast stations to bring this to
broadcast TV. We cannot predict how
rapidly the broadcasters will convert
stations, but it will require several
years at least. Broadcasters have re-
quested more flexibility in the use of
any new channel granted for HDTV. In
fact, they have suggested using the
channel for multichannel digital TV.
This raises several issues. Will broad-
cast TV be permitted to launch a total-
ly new service unrelated to HDTV
using the additional spectrum alloca-
tion proposed? Land mobile would
presumably take a dim view of that. It
also is not clear how this serves the
public interest. It is not efficient use of
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the limited broadcast spectrum. Multi-
plexing four local broadcast stations
onto one channel would be efficient
use. Bringing HDTV to the consumer
without additional spectrum also would
seem to be efficient use.

The cable operator also will have to
deal with HDTV. Right now the focus
is on multichannel digital. This will fit
well with HDTV however. In fact, the
broadcasters’ request to use multi-
channel highlights that point. Once a
digitally modulated channel and con-
trol system is established, it is no great
leap to carry one HDTV channel or
several NTSC-type channels. The in-
frastructure will be established in cable
as multichannel digital is deployed.
HDTV carriage will require digital de-
ployment all the way through the sys-
tem to the home, of course. Invest-
ments will be significant but should be
spread over time as the market
evolves. There also is reason to ex-
pect some commonality between the
compression algorithms used for both
applications.

Today’s technology

Several video compression terms
mentioned earlier are briefly described
here. Predictive coding exploits the
fact that one picture is pretty much like
the next in television. That is, most
things don’t move far in 1/60th of a
second. Almost everything in one pic-
ture is in the next.

Motion compensation then address-
es those movements that do occur.
The image of a thrown ball in one pic-
ture can be found in the next at a
slightly different location. Motion com-
pensated prediction matches up the
pieces of one picture with another by
moving around the pieces. Of course,
one picture cannot be used to create
another perfectly. If the predicted
image is subtracted from the actual
image, a difference or residual is left.
This residual image is then trans-
formed using DCT. This transforms the
residual from the spatial domain to the
frequency domain. The DCT process
collects information from different parts
of the image into frequency elements.
Many of these elements may be zero
or nearly so and can be thrown away
with little loss of important information.
It would be much more difficult to find
actual spatial elements that could be
eliminated.

It needs to be recognized that pre-
diction need not be forward in time but
can be backwards. In any picture, ob-
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“How will HDTV be
introduced? Will it
indeed succeed?
What groups will
bear the cost and
what groups will
reap some profit?”

jects may be revealed as another ob-
ject moves while other objects can be
occluded by the same moving object.
An object that suddenly appears in an
image in this way can be predicted
from a successive picture in which the
image exists. One also can imagine in-
terpolating between images as well. All
of these techniques are used in the
various HDTV systems (and the multi-
channel systems).

Standards

Standards for compression have
been developing as HDTV and multi-
channel systems have been worked
on. Motion-compensated predictive
coding of images has been around for
about two decades and DCT for five to
10 years. They are mature techniques
suitable for standardization. This pro-
cess is well-underway in the joint Inter-
national Standards Organization/Mo-
tion Picture Experts Group (I1SO/
MPEG) standards activity. All the tech-
niques discussed are a part of the
MPEG standard. In fact, this standard
is specifically employed by ATRC's
(the Advanced Television Research
Consortium) HDTV system.

The MPEG activity addresses both
video and audio coding and includes
testing of techniques proposed. The
standard is for movies and full-motion
video. A syntax that allows efficient
and flexible transmission of the
coded information also is a part of
the standard. Low cost, flexibility to
accommodate different applications,
and future growth to handle techno-
logical advances are key considera-
tions. The schedule for the Video
Coding Committee of MPEG was to
have a first draft of frozen (changes
permitted only to correct technical
error) specification by November
1992 and final draft by March 1993.
This offers a unique opportunity to
achieve a digital video standard that
will eliminate the technical, opera-
tional and cost problems that have
resulted from multiple analog TV
standards such as PAL, NTSC and

SECAM. A standard that provides in-
teroperability with recorded media
also is of great importance.

The MPEG standard is likely to be-
come a subject of increasing discus-
sion in HDTV (and in multichannel dig-
ital) in the next several months. In fact,
it would seem foolish and risky for any-
one launching a digital video compres-
sion service not to consider the MPEG
standard.

There is a consensus on QPSK
modulation for the satellite signal, both
in HDTV and multichannel. As was
mentioned before, several techniques
have been proposed for the terrestrial
broadcast signal. The FCC HDTV pro-
cess will undoubtedly select a modula-
tion format for the terrestrial signal.
CableLabs also is evaluating modula-
tion alternatives for cable. This work
should establish the modulation inter-
operability guidelines for cable.

Conclusion

The HDTV landscape has changed
dramatically over the last five years.
The proposals expanded from a single
analog system from NHK (MUSE) to
14 or so systems and then later shift-
ed to five systems. These five include
a modified Narrow-MUSE analog sys-
tem and four digital systems. There is
much commonality between the cur-
rent proposals. The same fundamen-
tal coding techniques underlie all of
them. These same techniques form
the base of the ISO/MPEG interna-
tional standard that is near comple-
tion. A recommendation from the
FCC’s ACATS is expected early in
1993, which will be followed by field
trials.

The road to implement broadcast
HDTV is not clear. We know that sig-
nificant HDTV program availability is
required for successful penetration of
consumer electronics. Cable is prepar-
ing the way for HDTV as it deploys
multichannel digital. Clearly, HDTV
and multichannel digital TV are closely
related in many ways. It is expected
that emerging standards cannot be ig-
nored in either application. CT
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1-800-331-5997 the SP 32-QAM carrier.
In video encoding, a priority encoding scheme is em-

ployed for generating the HP and SP data. The overall
goal of the priority encoder is to maintain a “viewable”
picture from the HP data only. The MPEG video com-
pression is based on the discrete cosine transform (DCT)
motion-compensated predictive coding algorithms. In
general, the video bit stream is assigned to the HP and
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correction capability to the system where video, audio |

and data are protected. Reed-Solomon block coding is
applied on a cell-by-cell basis. After Reed-Solomon cod-
ing, a byte-interleaver is used over multiple cells to pro-
tect against long burst errors. More error protection is
provided by a rate 0.9 set-partitioned block code at the
modulation level. The effect of the set-partitioned en-
coder is to reduce the carrier-to-noise ratio threshold by
increasing the effective minimum distance of the decod-
ed constellation points.

Baseband adaptive channel equalization (£4 us range)
is provided by the AD-HDTV system using a complex 64-
tap finite impulse response (FIR) filter at the receiver.
Filter coefficients are dynamically adjusted using the
least-mean squares (LMS) algorithm. To ensure fast
equalization, equalizer coefficients are stored and
reloaded during channel changes.

The AD-HDTV system modulated frequency spectrum
is shown in Figure 8. A null is shown in the spectrum that
separates the HP and SP channels. The null falls at the
NTSC picture carrier and therefore provides protection
against a strong co-channel NTSC interfering signal. In
addition, the frequency spectrum of the HP channel is sit-
uated to the left of the NTSC picture carrier and thereby
reduces co-channel interference at the receiver, since
this region of the NTSC spectrum falls within the Nyquist
slope of the receiver’s vestigial sideband (VSB) filter.

An optional 16-QAM SS-QAM mode has been added
to the AD-HDTV system and the receiver will automati-
cally adapt to this mode. 16-QAM is more robust to trans-
mission impairments and hence has larger coverage
area. However, the total data rate that can be achieved
for this mode is reduced to 19.2 Mb/s. This lowers the
overall video quality compared with the 32-QAM mode of
operation with a 24 Mb/s rate.

AT&T/Zenith DSC-HDTV system

The AT&T/Zenith DSC-HDTV system is a 787.5-line
progressive system that uses motion-compensated DCT
and leaky predictive coding for video compression, Dolby
AC-2 for audio compression and 2/4 level VSB modula-
tion for the digital modulation. A total of 21 Mb/s data are
transmitted using a 6 MHz TV channel.

The bi-rate transmission scheme automatically as-
signs important data to the two-level (i.e., W1 data) 2-
VSB and less important data to the four-level (i.e., W2
data) 4-VSB scheme. The choice is based on the fact
that the 2-VSB transmission is more robust than the 4-
VSB and hence it carries the most important data. In
general, video data is adaptively assigned as W1 or W2
data depending on the state of the forward buffer analyz-
er in the video compression encoder. The main stereo
audio channels and the first ancillary data (i.e., 30.21
kb/s) channel are assigned as W1 data. Video control,
data segment sync and data field sync are always as-
signed to W1 data to ensure proper receiver function at
all areas of the transmission. The second stereo audio
pair and the second ancillary data channel are carried by
the W2 data.

An adaptive time domain channel equalizer consisting
of an 80-tap feedforward and a 200-tap feedback section
is provided. The equalizer uses the LMS algorithm for
adjusting its coefficients and is aided by a training se-
quence for fast convergence. -
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Reed-Solomon block code (167,147) for isolated er-
rors and data interleaving for burst errors are provided.
Data interleaving is done within each data segment (in-
trasegment interleaving) as well as between successive
data segments (intersegment interleaving). Intrasegment
interleaving is arranged such that every 12th symbol is
always of the same data type (W1 or W2). The interseg-
ment interleaver covers one-half of a data field (i.e., 130
data segments).

The DSC-HDTV system employs a comb filter (12-
symbol delay, Class IV partial response) at the receiver
to reject a strong co-channel NTSC interference signal
by blocking its visual carrier, color subcarrier and audio
subcarrier. This filter has seven nulls across the 6 MHz
channel. In this arrangement, the visual carrier falls 7.86
kHz above the second null, the color subcarrier falls ex-
actly at the sixth null and the audio carrier falls 23.6 kHz
above the seventh null. The DSC-HDTV system spec-
trum fits in a 6 MHz TV channel as is shown in Figure 9
where it is compared with an NTSC spectrum. In addi-
tion, a small pilot carrier is used at the lower edge of the
frequency spectrum to aid in the VSB demodulation at
the receiver. Note that this carrier is placed at a frequen-
cy that is further away from the NTSC carrier and its in-
terference into the NTSC receiver is minimized by the
NTSC VSB filter.

Gl DC-HDTV system

The Gl DC-HDTV system is a two-field 1,050-line in-
terlaced system using motion-compensated DCT and
predictive coding for video compression, Dolby AC-2
audio compression and 32-QAM for digital modulation.
The combined multiplexed data stream rate for 32-QAM

Figure 10: DigiCipher-HDTV spectrum and its
relationship to an NTSC co-channel spectrum
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is 24.39 Mb/s, which is well-contained within a 6 MHz
channel bandwidth.

The DC-HDTV system provides error detection and
error correction using a concatenated trellis (4/5 rate)
and Reed-Solomon block code (155,145) as well as data
interleaving. The Reed-Solomon coding is followed by an
interleaver that can handle burst errors and hence in-
creases the depth of burst error correction.

Adaptive channel equalization is provided at input of
the receiver by a complex 256-tap adaptive equalizer.
The equalizer range is -2 to +24 us for multiple echoes.
This equalizer will provide overall flat frequency re-
sponse and linear phase response required for zero ISI.

The Gl DC-HDTV system does not explicitly address
the problem of NTSC co-channel interference for two
reasons. First, Gl maintains that the NTSC co-channel
interference problem will occur in a transitional period
and eventually all NTSC stations will convert to HDTV
program service. Also, since the HDTV signal's power re-
quirement is considerably lower than the NTSC signal’s
for equivalent coverage, co-channel interference can be
minimized by increasing the HDTV carrier power at the
expense of increasing interference to NTSC receivers.
Thus adding extra complexity to the encoder/decoder will
not be justified. The overall spectrum of the system is
contained in a 6 MHz channel bandwidth. Figure 10
shows the DigiCipher QAM spectrum and compares it
with a typical NTSC co-channel spectrum. Notice that a
strong NTSC co-channel interfering signal can be very
destructive to the HDTV signal spectrum, especially
around the picture carrier and color subcarrier.

A 16-QAM mode is provided as an option by the Gl
DC-HDTV system for more robust transmission. The total
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video specification for selecting variable
Table 2: performance of FCC proposed digital HDTV systems image sizes, as well as 24-frame/second
film mode, an overall higher data rate of
¢ = 26.43 Mby/s for the 32-QAM primary mode
HDTV ATV NTSC Noise Visible .
systems | CN(dB) | C/(dB) C/l(dB) | BW(MHz) | thresholds | | and 21.15 Mb/s for an optional 16-QAM
S mode, and an extension to six audio chan-
HP: HP: HP; nels of 755 kb/s.
ARG RSN ST SEQAR =T |, SeOM=-8 [, 060 '°a The CCDC-HDTV system employs the
ARH 16-0AM =86 | 16:0AM=86 | 16-QAM=-8 0.96 10 MIT Audio Coder (MIT-AC), which is
SP: SP: SP: 3 based on adaptive transform coding and
A 320":"6" 32'02,M'°2 =5 100 bit allocation techniques. The encoding
16-QAM = 136 | 16-QAM =136 | 16-QAM =-4 3.84 10 process involves transform analysis, spec-
g tral envelope encoding and transform co-
AT&T/ Fates o efficients encoding. The spectral envelope
Zenith | 4VSB=16 | 4VSB=15 4$VS8=0 5xi0 information is used to dynamically allocate
DICHDIV 2:-VSB =10 2-VSB =10 2-VSB=-6 5x10° bits for encoding transform coefficients.
RS block efror rates .
al 6 Conclusions
DigiCiphes || > W =10] G2 0AM =:16I00} 22 QAM=7.9 10 This article covered the important as-
16-0AM =125 | 16-QAM =12.0 | 16-QAM =2.0 102 pects of the proposed digital HDTV sys-
e s tems. Using these systems, digital trans-
MIT/GI . mission of HDTV signals is achieved in the
DigiCipher SCUANES 100 RS QAMS 182 4 S O/ w0 10 standard 6 MHz of channel bandwidth. In
8 articular, 16/32 QAM and 2/4-VSB are
=11. =112 | 16-QAM = 0.0 10 P ’ T
| W e [ capable of transmitting up to 26 Mb/s of

data rate achieved by this mode is 19.51 Mb/s occupying 6
MHz of channel bandwidth. The decision to choose this mode
is made at the transmitter side and the receiver will adapt to
this mode automatically. A concatenated trellis (rate 4/3) with a
(116,106) Reed-Solomon block code as well as data interleav-
ing are also used for error protection.

MIT/GI CCDC-HDTV system

The MIT/GI CCDC-HDTV system is a 787.5-line progres-
sive video format system. Aside from progressive mode and
audio encoding, the CCDC-HDTYV system is nearly identical to
the original GI DC-HDTV system. However, there are some dif-
ferences that must be noted. These include: a flexible input

data through this channel. An additional
feature of some digital HDTV systems is the provision for
graceful signal degradation. Some HDTV systems provide
some degree of graceful signal degradation by protecting the
most important information from transmission errors at the ex-
pense of lower priority information. Table 1 on page 22 gives a
summary of major capabilities of digital HDTV systems. In
Table 2, a comparison of performance of these systems are
noted. In this table, the threshold BER refers to visible video
impairment thresholds claimed by each system proponent. CT

The author would like to thank C.K. Tanner and R.S.
Prodan whose reviews and suggestions have significantly
increased the value of this article.

In Part 1 (October '92) “Figure 3: Linear convolutional coding” was incorrect, it should have looked as it appears here.
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Compression systems
(Continued from page 24)

racy as practical 10-bit A/D compo-
nents become available. Minimum
sampling frequencies are determined
by the bandwidth of the sources and
by practical implementation consider-
ations. Complex waveforms such as
composite NTSC and PAL are typical-
ly sampled at a rate locked to the
color subcarrier (f_) at rates 3*f__ or
4*f__ to simplify composite signal re-
construction in the D/A. Both frequen-
cies exceed the theoretical minimum

sampling frequency of twice the high-
est frequency in the sampled system
and represent an implementation
compromise.

Component video sampling fre-
quencies need not be concerned with
subcarriers and can be more closely
optimized for the application band-
width. CCIR 601 specifies a basic
sampling frequency of 13.5 MHz, per-
mitting luminance (Y) signal band-
widths of approximately 6.75 MHz.
The 13.5 MHz sampling rate also was
chosen to permit 525-line and 625-
line systems to have the same num-
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ber of samples per video line, which
is important for studio equipment
commonality and ease of conversion.
The accompanying table on the oppo-
site page summarizes some of these
parameters for comparison.

Some additional benefits of com-
ponent coding are apparent from the
table. Composite signals, which are
combinations of the components lumi-
nance and chrominance (Y, U, V,
etc.), exhibit a higher peak-to-average
value because of the random statis-
tics of combining the three wave-
forms. In order to accommodate this
variation, the dynamic range of the
A/D converter is typically restricted to
200 of the 255 available digital code
words (assuming 8-bit coding). This
results in a poorer signal-to-noise
performance for the process, when
compared to individual digitization of
the component signals. This gain is of
course not cost-free. Three conver-
sions must be performed in parallel
by dedicated or higher speed shared
hardware.

An implication of the higher lumi-
nance bandwidth used in CCIR 601 is
increased resolution in the overall pic-
ture. The digital active line of 720 pels
(or pixels) in the CCIR 601 structure
compares to an NTSC horizontal line
of approximately 430 pels for a full
4.2 MHz luminance signal. This 71
percent improvement in visual resolu-
tion results in sharper pictures and
larger practical screen sizes before
lack of resolution becomes objection-
able to the viewer. For comparison,
also consider that many low-cost TV
sets roll off the luminance at 3.3 MHz
to avoid cross-color effects, limiting
their horizontal resolution to approxi-
mately 352 pels. Further, popular
home media formats — VHS at 2.2
MHz and 232 pels or S-VHS at 4.2
MHz and 430 pels — compete for the
attention of the home video con-
sumer. Of course, source and display
resolution must improve to utilize this
higher performance. Today's top-end
TV monitors for the consumer market,
capable of 600 lines or better horizon-
tal resolution, are heading in that di-
rection.

Color sampling structures
Analog standards such as NTSC,
PAL and VHS provide lower bandwidth
for the color information channels be-
cause of broadcast channel constraints
and in recognition of the fact that
human vision is far less sensitive to



color differences than to luminance
variation. Chrominance channels in
these analog systems are typically 25
to 50 percent as wide as the lumi-
nance.

CCIR 601 also recognizes the re-
duced sensitivity to color information
and adopted a high performance sam-
pling structure know as 4:2:2. This
nomenclature refers to the ratio of
samples on each active line between
the luminance channel (Y) and each of
the chrominance channels (U and V).
The sampling rate for the U and V
channels is 6.75 MHz, resulting in 360
active color samples per active line for
each. This results in one chrominance
sample pair for two adjacent luminance
samples on the active line. For com-
pleteness, the CCIR standard includes
definitions for higher resolution, 4:4:4
sampling within its basic framework.
Such a system may have application in
computer-generated graphic images
where each pixel is fully defined.

Compression of
the digital image

Once it is in digital form, the image
stream may be transmitted to a re-
ceiver and decoder or further pro-
cessed. The bit rates listed in the
table are feasible for transmission
over today's real-world transmission
systems but are not cost-competitive
with 6 MHz AM-VSB in most applica-
tions. The bit streams must be re-
duced in bandwidth or compressed if
the service is to be cost-effective.
Data compression techniques appli-
cable to random data sources can be
applied to either the digitized compos-
ite signal or the digitized component
signal. Such compression techniques
typically replace long repeating pat-
terns of like bits with digital code
words that result in bit rate reduction,
but typically on the order of a factor of
2 to 8. The target for a competitive
technique is in the range of 2 to 6
Mbps for high quality video material, a
compression range of 30 to 100:1.

Compression systems capable of
this level of bit rate reduction depend
on several mathematical and video
signal processing techniques. The al-
gorithms require that a complete digi-
tal representation of each field or
frame of the signal be available in the
encoder memory. In order to build
such a digital image, the pixels com-
prising the picture must be assembled
in an ordered manner, both lumi-
nance and chrominance. Such an or-
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Horizontal
resolution
(max)

430 pels

430 pels

720 pels

Uncompressed
bit rate

86 Mbps
115 Mbps

216 Mbps

Candidate sampling structures for digital TV*
Signal Sampling Luminance Luminance
source rate S/N bandwidth
Composite NTSC  3*f_ 53.5dB 4.2 MHz
Composite NTSC  4*f__ 54.7 dB 4.2 MHz
Component 13.5MHz (Y) 58dB 6.75 MHz
CCIR 601 6.75 MHz (U,V)
“Assumes 8-bit A/D precision

dered representation is obtained from
the component representation of the
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signal. Therefore, compression sys-
tems inherently require digital compo-
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Typical video compression encoder
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nent sampling structures, such as the
CCIR 601 standard discussed previ-
ously.

A block diagram of a typical video
compression encoder is found in the
accompanying figure above. (The fig-
ure is taken from Arun Netravali's “A
Comparison of Leading-Edge Com-
pression Techniques,” which ap-
peared in the 1992 NCTA Technical
Papers.) The system uses discrete
cosine transform (DCT) and motion-
compensation/prediction techniques
to minimize the amount of information
(bits) that must be transmitted to the
decoder. The encoder in the figure is
a closed-loop signal processing sys-
tem with internal feedback that adap-
tively codes images with their best
possible representation within the
available bit budget, as defined by the
relative fill in the channel buffer.
Short-term buffer fill variation is per-
mitted to allow scenes requiring an
above average bit allocation. Howev-
er, the long-term average output rate
must match the channel capacity allo-
cated to the encoder.

While complex in implementation,
the basic techniques used in the com-
pression encoder are straightforward
in concept. The digital picture is divid-
ed into blocks of pels called mac-
roblocks (typically 16x16 pels in size).
The DCT applied to each macroblock
generates a mathematical represen-
tation of the image in a form similar to
the Fourier transform used to de-
scribe complex time domain signals
as a combination of sine waves of
various frequencies and relative am-
plitudes. Algorithms are then used to
determine which components of the
transformed signal best represent the
image based on the available trans-
mission capacity or bit budget. The
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analogy to the Fourier transform
world says that only the most signifi-
cant frequency components of the
complex waveform are transmitted. In
general, the larger the bit budget, the
more complete description of the
image in the transform domain can be
transmitted and the received, decod-
ed image improved. The performance
of the compression system is domi-
nated by the encoder and specifically
the algorithms (rules) used to deter-
mine which transform coefficients
most accurately represent the trans-
formed macroblock.

The performance of the encoder is
maximized by reducing to a minimum
the amount of new image information
that must be coded with each new
frame. Motion-compensation tech-
niques are used to track objects as
they move across the active picture
area. Areas of the picture that do not
change need not be exhaustively de-
scribed with each new field or frame.
Instead, stationary and moving mac-
roblocks are described in terms of
what they looked like last in the last
picture, with only changes in exact lo-
cation and relative detail change
coded for transmission. Estimation er-
rors and coding inaccuracies are mul-
tiplied in such a predictive system
over several frames. To control such
accumulation of error, the encoder
keeps track of its coding decisions
and compares the original image to a
decoded version of the coded image.
Regions of the image where differ-
ences in the actual and coded signal
become relatively large are given
more attention by the encoder.

Other techniques can be used to
reduce the amount of data input to
the encoder. Film source material, for
example, changes at only a 24

frames per second rate, compared to
30 fps rate for video. Encoders can
be designed to detect this reduced in-
formation content and more accurate-
ly code the 24 fps material. Video is
restored at the decoder using 3:2 pull-
down techniques. If bit budgets are
extremely tight or source material is
known to be of relatively low resolu-
tion, the encoder can subsample the
digital signal before encoding. In
terms of the CCIR 601 representa-
tion, a 2:1 subsampling (decimation)
of the 720-pixel by 480-line frame will
cut in half the volume of new picture
information that must be coded each
frame. Even further data reduction
can be achieved with some loss in
picture fidelity by subsampling the
chrominance over vertical lines (verti-
cal as well as horizontal subsam-
pling). Such sampling structures are
referred to as 4:2:0 structures, where
color information is updated only
every other line in the active picture.

The overall performance of the
compression encoding process is
largely subjective and must be evalu-
ated with a wide variety of source ma-
terial and on a wide variety of display
monitors. Flexibility in the encoder im-
plementation, largely through soft-
ware-programmable subsampling and
decision algorithms, and flexibility in
the output data rate of the encoder
makes it possible for the encoder op-
erator (program provider) to tune the
encoder for specific types of video
under various channel constraints.
This flexibility makes it possible to
tune systems for specific types of ser-
vice based on time of day, content or
other service type constraints.

Summary

We have looked briefly at the rep-
resentation of video signals in digital
form. While several options exist, only
component systems are ultimately
practical for compression systems.
Sampling structures based on CCIR
601, a production and transport stan-
dard well-documented and utilized in
the industry, have been reviewed.
Compression systems utilizing this
basic framework will soon be de-
ployed in CATV applications. Depend-
ing on allocated delivery channel ca-
pacities and source material quality,
CATV systems will soon be capable of
delivering significantly improved pic-
ture quality on multiple digital chan-
nels within each 6 MHz AM-VSB
channel. CT
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Audio for HDTV

(Continued from page 27)

ATSC research

The ATSC (together with other or-
ganizations, including the FCC Advi-
sory Committee on Advanced Televi-
sion Service, the Electronic Industries
Association, and the National Cable
Television Association) recognized
that much of the focus on ATV devel-
opment and standardization has been
in the development of vision signal en-
coding schemes and it is important
that appropriate emphasis should be
placed on defining the accompanying
sound channels, the features of the
ancillary data and control services,
and the way in which they may best
be included in the ATV transmission
format.

ATSC Specialist Group on Digital
Services (T3/S3) conducted industry
surveys and technical studies and has
developed technical information and
recommendations in relation to sound
and ancillary data services. The spe-
cialist group set out to identify the
range of ATV sound channel require-
ments and how they might be satisfied
with recent rapid advances in the

state-of-the art of digital audio coding.
The group also sought to identify the
range of desirable ancillary data ser-
vices and to estimate the data capaci-
ty required for each.

The goal of this work was to influ-
ence the characteristics of the digital
services (other than video) that are to
be provided by the ATV emission sys-
tem selected for use for terrestrial
broadcasting in the United States.
(However, it was not ATSC’s intention
to affect the ATV testing program al-
ready in progress as part of the FCC
selection process.) Specifically, it has
been suggested that the final ATV
system selected for terrestrial broad-
casting, cable and other media follow
the guidance provided by ATSC.

As a discussion vehicle, the ATSC
specialist group prepared a “straw
man” proposal for TV audio and data
services for simulcast ATV systems.
The straw man proposal suggested
desirable program audio attributes
and listed possible ancillary digital
services, including some of those al-
ready in use with NTSC such as
closed-captioning, and suggested that
advantage should be taken of the op-
portunity to design a new generation

of ancillary data services into the sys-
tem from the beginning. Starting in
April 1991, the straw man proposal
was circulated for comments and sug-
gestions to a wide range of parties
with interest in ATV development and
introduction, including the proponents
of systems to be tested in the selec-
tion process. By an iterative process,
the document was refined to reflect as
much industry consensus as possible,
with particular emphasis on flexible al-
location of data capacity to audio and
ancillary data services. ATSC issued
the final document in February 1992,

ATSC’s suggestions

What follows is a summary of some
of the principal ATSC suggestions as
to the characteristics of the audio and
digital services that should be provid-
ed by an ATV emission system adopt-
ed for use in the United States (both
for terrestrial broadcast and by alter-
nate media). Certain services are
identified that the final distributor of
programming (e.g., the cable opera-
tor) may provide in a standardized
manner. Standardization of services is
necessary so that receiver manufac-
turers may produce units that can re-
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ceive these services, and a number of
capabilities are identified that every
receiver should be required to pro-
vide.? They are as follows:

* Flexible allocation. The number
and type of audio and data services
that an ATV system should deliver will
vary significantly depending on what
services are available to accompany
the picture, and the needs of the par-
ticular service area for the distribution
medium (e.g., broadcast, cable, etc.).
In order to provide a maximum level of
utility, many audio channels and data
services might be needed. A fixed pro-

vision for many audio channels and
data services would require, however,
that a significant portion of the avail-
able transmission capacity be re-
served for these services. This would
unnecessarily constrain the video
quality, which would suffer if its avail-
able data rate were restricted.

Since some of the programming
may not require as many audio chan-
nels or data services, a fixed alloca-
tion of transmission capacity to these
services would be inefficient. There-
fore, the ATV transmission system
should be capable of a flexible alloca-
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tion of data to audio and data services
on an as-needed basis, with the re-
maining data available to the video
system. At the point of emission or
final distribution, a choice may be
made based on the available services
and the needs of the intended audi-
ence as to which services are to be
delivered via the final distribution
medium.

* Extensibility. It is not possible to
envision and provide for all potential
audio and data services that might be
useful components of the ATV service
in all media. It is feasible to allow new
digital services to be added in a com-
patible manner by means of the flexi-
ble allocation of data capacity. The
key is to provide a way to identify new
types of allocated data services, so
that new or upgraded receivers may
make use of the new data types, while
older (or less costly) receivers simply
ignore them. The new data types
could offer new kinds of audio ser-
vices (perhaps with more audio chan-
nels) and new kinds of information
services. Some of the additional data
types could be intended for private or
commercial reception, with the data
capacity being sold by the final pro-
gram distributor to provide a supple-
mental revenue source.

* Multichannel audio. The ATV
system should be capable of deliver-
ing multichannel sound appropriate to
the wider, higher definition picture.
Consistent with demonstrated psy-
choacoustic principles, the preferred
channel assignment is: left, center,
right, left surround and right sur-
round. A significant advantage of
three front channels (rather than two
as in present TV stereo) is stabiliza-
tion of the audio dialogue image in
the vicinity of the TV screen. An op-
tional low bandwidth channel for low-
frequency enhancement (subwoofer
channel) also may be provided.
Monophonic and two-channel stereo-
phonic transmission modes of opera-
tion also should be provided and will
offer the most efficient method of de-
livery for mono or two-channel stereo
programming.

With composite coding, all of the
audio channels that have been coded
into the composite data stream must
be reproduced together (similar to
the way the R,G,B colors must be re-
produced together to form the viewed
picture), although not necessarily out
of independent loudspeakers. The
channels may be mixed together to
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reduce the number of loudspeakers
required for reproduction.

It is preferable that audio programs
not be simultaneously provided by a
monophonic or two-channel stereo-
phonic service intended for low-cost
receivers, in addition to separate mul-
tichannel service intended for high-
end receivers. Simultaneous delivery
would be wasteful in data capacity
and would inhibit the use and growth
of multichannel audio. It would be
necessary, though, that all receivers
be capable of decoding a multichan-
nel service into the desired number of
reproduction channels. Lower cost re-
ceivers would not need to completely
decode all five channels but could de-
code the five-channel service into a
conventional monophonic or two-
channel stereophonic program with
attendant cost savings.

* Uniform loudness. The ATV au-
dio system should provide the means
to control loudness in a uniform man-
ner among various programs and de-
livery channels. The viewer should
perceive the same subjective dia-
logue loudness when a program ends
and a new program begins or when
channels are changed. The ATV
audio data should inform the receiver
of a dialog reference level so the re-
ceiver can reproduce the normal spo-
ken dialogue at an acoustic level cho-
sen by the viewer.

* Dynamic range control. There is
a conflict between the needs of many
viewers for program audio to have a
narrow dynamic range and the de-
sires of some viewers to reproduce
the audio in the full dynamic range in-
tended by the program producer. The
ATV audio coding system should in-
corporate an integrated dynamic
range compression method that deliv-
ers data to the receiver representing
the compression characteristic em-
ployed.

Receivers may include circuitry
that gives the viewer the ability to
control the reproduced dynamic
range. Using the data representing
the compression characteristic em-
ployed, the receiver may partially or
completely reverse the dynamic
range compression intentionally intro-
duced by the program provider.

* Error correction and concealment
for audio services. It is recognized
that error correction and concealment
is a more critical issue for an audio
service than for the video service.
This is because reproduced audio er-
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“It probably is widely
expected that digital
audio for HDTV will
be at least as good
as the audio compact
disc (CD). But much
more is possible.”

rors may be more annoying than re-
produced video errors. In addition,
some types of delivery — terrestrial,
direct broadcast satellite (DBS), etc.
— will be used by some viewers at
the threshold of the service area.
Therefore, the ATV audio system
should include effective concealment
methods to minimize audible distur-
bances caused by uncorrectable er-
rors.

* Audio services to the visually and
hearing impaired. The ATV audio sys-
tem should allow programmers to de-
liver special audio services to the vi-
sually impaired (V1) and hearing im-
paired (HI) using the flexibly allocable
channels. The VI audio service would
typically contain a narration describ-
ing the picture content and would be
reproduced along with the main audio
program in the receiver. The HI audio
service would typically contain only
dialogue and would be processed for
improved intelligibility.

* Service identification data
(SVID). SVID should be incorporated
into the ATV data stream. The SVID
would supply descriptors for all digital
services including digital audio deliv-
ered by the ATV signal. The descrip-
tors should identify the digital ser-
vices and indicate their locations with-
in the overall data multiplex. Several
methods may be used to deliver this
information (such as packets with
headers) providing they meet the re-
quirements for this function.

The SVID must be very reliable,
since errors could cause total loss of
ATV service. The SVID should be
recognizable by the receiver as soon
as possible after a channel change.
The information carried by the SVID
should be repeated frequently, so that
a receiver can quickly recognize the
available services after a channel
change and so that the redundancy
can be used to improve reliability of
the data. The format that is adopted
for the SVID must be very flexible and
allow new digital services to be de-

fined and delivered in a manner that
is compatible with all ATV receivers.

What happens next?

The data capacity estimated to be
required for the suggested multichan-
nel audio system is reasonably con-
sistent with audio data capacity that
most of the proponent ATV systems
have allowed for. Following selection
of an ATV system, it is conceivable
that refinement of the accompanying
audio technology may occur consis-
tent with these recommendations.

Conclusion

When HDTV is introduced in the
United States, it is likely to include the
ability to deliver audio comparable in
quality to that available from any
audio-only source in the home. The
HDTV audio system will likely be ex-
tensible, allowing a variety of re-
ceivers to be manufactured providing
audio services ranging from monaural
to multichannel surround sound — all
from the same transmitted digital for-
mat. The FCC has been stimulated by
ATSC’s recommendation for a five-
channel audio into directing the ATV
selection Advisory Committee to ad-
dress new audio developments such
as those discussed by ATSC.
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Digital audio

(Continued from page 30)

method delivered one audio source per subcarrier. Digital
audio currently provides 28 per transponder. Compression
technologies will inevitably increase this number.

Looking at the effect of this signal at the TVRO level vs.
the effect interference has on video, we find some interest-
ing differences. For instance, when we experience interfer-
ence with a video service, it is normally either overmodula-
tion from the satellite tuner or signal “sweeping” through the
bandwidth.

While both will cause some picture degradation, the
video can still be watched. This, of course, generates irate
phone calls, but at least the service is still on the air. A digi-
tal service (and this will be true for compression) can deliver
its product through some pretty bad signal environments.
Still, when it falls prey to ingress or interference, it will go
from perfect to off air. There is no in-between with digital.
Digital audio has a basic carrier-to-noise specification of
greater than 10 dB. If you drop below the spec you drop off
the air.

Let's look at the end effect. If you did pass uncorrected
audio to the subscriber, the audio drops or hits would be ob-
jectionable because they are audio rather than a few video
hits. As we know, subscribers live with the occasional hits to
a few lines of their picture caused by sweeps. This reaction
would be very different with an audio signal.

As for depth of modulation, there is nothing to set in a
digital audio signal (no washed out pictures with which to
contend). Digital signals need only be processed, not de-
modulated and remodulated.

How about transporting this received satellite signal from
the TVRO to the headend? What about fiber, supertrunk or
other forms of signal transportation?

The answer is easy, if you can verify that the transporta-

“The implementation of this new
technology is easy when the in-
staller, tech and subscriber are
kept in mind.”

tion up- and downconversion is somewhat stable in frequen-
cy. No problem exists because when you start going off
center frequency, you start picking up more errors in the
transmission for which error correction algorithms can no
longer compensate and the receiver will cut off or mute.

After receiving this signal, we must demultiplex and re-
modulate into separate carriers on the system. The head-
end equipment handles this. The only thing needed is to de-
termine the location of these signals on the spectrum. (See
Figure 1 on page 30.) If we look how digital audio signals
are processed, we have 600 kHz carriers to find places for
on the spectrum. With the bandwidth of these signals in
mind there are only three rules by which to live:

1) 1.55 MHz away from a video,

2) 0.55 MHz away from an audio and

3) 0.6 MHz away from another digital carrier or data
carrier.

You must keep one thing in mind: no matter how “tight”
your system is, you will still need to run trouble calls for
ingress. These calls can come from routine maintenance or
just loose fittings. We must consider this when positioning
digital audio signals. For example, you would not position a
digital audio carrier on the same frequency as an over-the-
air radio station. It might work great in the headend, but out
in the plant you would find a very intermittent channel. Most-
ly because ingress is a form of noise and even digital audio
has a point of no return.

Since a digital signal is a coded form of an analog wave-
form, it can be transmitted and received in some very trashy

Figure 2: Digital audio technical overview
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signal environments and levels that
video would not survive (-30 dBmV) if
you maintain a C/N of 15 dB. Normally
this is easy to do if you don't have to
contend with ingress.

The best place to start is by doing
your homework. Find out and map all
your over-the-air FM stations and make
sure you don't place any signal on those
frequencies. Find out what areas look
clean and are cost-efficient to transmit,
meaning AML or fiber impact. For help,
contact the service's applications engi-
neering group.

Now that we have placed all the new
signals in their new homes and balanced
their RF levels to 15 dB below video, we
have to tell the tuners where to look for
the signals.

Addressability

This is a fully addressable system and
works pretty much like any addressable
converter. Each tuner has a factory-sup-
plied serial number. You simply use the
billing computer to give the tuner its au-
thorizations and frequency allocations,
hook up the stereo and you're listening
to music. (See Figure 2 on page 66.)

Training
Speaking of hooking up the stereo, it,

Figure 3:
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Audio input

Installation of tuner with typical stereo amplifier/receiver
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On our people...

"Individuals , each doing just a little
more than they're asked to do, are what
a good company is all about... and

it's what makes Cable Construclors a
leader in the cable industry. Call us.
Have a conversation with one of our
engineers. Meeta CCI construction
supervisor. Come to Iron Mountain and
see our facility. Ask us some tough
questions. And then give us the
opportunilty to participate on your next
project.”

John Jamar, Vice President of Marketing

1-800-338-9299

CABLE CONSTRUCTORS, INC.

COMPLETE TURNKEY CONSTRUCTION

8

| too, presents an interesting dilemma. Just when you have
trained everyone at your system on TV sets, VCRs and
stereo TV sets, along comes digital audio, saying, “We hook
up to the subscriber’s stereo.” It's one thing to come into a
subscriber's home and install a converter on a $500 TV set,
| quite another to touch a $5,000 stereo.

, But it's no big deal. It's even easier than doing a VCR
hookup. (See Figure 3.) If the stereo has an “AUX” or CD
input, it's ready for digital audio. Though this is simply stat-
ed, it is hard to convince most installers and techs how easy
it is to install and troubleshoot. The best way to reassure
| your staff is through training, training and training. The more
hands-on education before the launch, the smoother the
launch.

By the way, let's not forget the first people to take the
calls, the customer service reps. They, too, need training. In
fact | don't know of any person in a system who is not affect-
ed by any new program in some manner.

Subscriber
In the home the impact is like adding an additional outlet.
The incoming cable is split with a directional coupler rather
than a two-way splitter. This way the tap leg can go to the
digital audio tuner. It can receive its digital signal down to
-30 dBmV, way below video.
‘ Most tuners are very close to the existing cable converter,
but subscriber education cannot be overlooked. The imple-
mentation of this new technology is easy when the installer,
tech and subscriber are kept in mind from the built-in diag-
nostics to the flexible architecture.
Digital audio installation “sounds” amazing and it is.

CT
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Cable audio services
(Continued from page 32)

hear the ball bouncing back and forth
from the TV set to the radio. Today, of
course, stereo-enhancement of video
channels has become standard fare.

In the '80s, cable audio services like
Tempo Sound and Galactic Radio were
born with the discovery that audio could,
in certain cases, be piggy-backed on the
discrete subcarriers of a video channel to
satellites without requiring additional
transponder space. When the new digital
technology was added to the mix, the re-

sult was the emergence of the dynamic
audio category as we know it today. The
puzzle pieces include the retransmission
of off-air radio stations, basic audio ser-
vices, premium digital music services and
audio simulcasts for video channels.

The fully matured audio package will
eventually include all four components.
An example is at the Jones Spacelink
system in Kenosha, Wis., where the engi-
neering duties are handled by Shane
Wagner, engineering manager, and Ed
Jackowski, technical supervisor. The ac-
companying figure on page 32 illustrates
the setup.

Some areas we serve:

the headend,

new programming.

Ask for any of our catalogs:
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Putting the mix together

This 22,000-subscriber system began
carrying Galactic Radio (now known as
Superaudio) in January 1989, shortly
after its inception. The service’s six stereo
music formats are uplinked unscrambled
out of Denver, on Mind Extension Univer-
sity’s video feed to Galaxy V. The three
information and entertainment formats ar-
rive on subcarriers of Home Shopping
Network on Galaxy IIl.

They are placed on the FM spectrum
in positions not occupied by off-air FM
radio stations. In all, the Kenosha system
carries 26 off-air FMs, which includes
ones from Chicago and Milwaukee in ad-
dition to the locals. By running an FM
spectrum analysis, based on the geo-
graphical coordinates of the headend, all
the broadcast signals within a 100-mile
radius can be identified and the open po-
sitions shown where Superaudio formats
can be inserted. All that's needed in the
way of in-home equipment for subscribers
to receive the service is a TV/FM splitter
and their own FM tuner.

The three audio simulcasts the system
offers are for Disney (off of Galaxy V,
Transponder 1) The Movie Channel
(Galaxy |, Transponder 10) and MTV
(Galaxy Ill, Transponder 17).

A premium audio service, Digital Music
Express (DMX), downlinked via Satcom
F4R, was launched in Kenosha on Feb.
1, 1992. “What's needed for DMX,” ex-
plained Jackowski, ‘is 18 MHz of band-
width. We use six modulators, each capa-
ble of five stereo channels. Each modula-
tor takes up 3 MHz of bandwidth so we
use three open channels: A-1 (Ch. 99)
upper and lower, along with the upper
and lower of Chs. 55 and 56. A system
doesn't have to set it up exactly like we
did. There’s a lot of different ways you
can arrange it because the groupings
don't have to be adjacent.”

Finally, each audio component is fed
through its rack combiner and routed to
the main combiner, which is a “back-
wards” 6-way splitter. There, the audio
signals are put on to one cable with video
TV signals and then output to a 4-way
splitter that feeds four separate trunk runs.

An ear to the future

A decision an operator makes to carry
a particular audio service generally has
more to do with demographics and equip-
ment payback than technical considera-
tions. Nonetheless, the once stepchild of
the cable industry — cable audio — has
grown and prospered over the last
decade and predictions are that it holds
even greater promise in the future. CT
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Addressable technology
(Continued from page 34)

standard guest amenity at larger hotels, and most pay-per-
stay TV services such as provided in hospitals are mostly
sold by competitors of the franchised cable industry. These
competitors find it difficult, however, to deliver services at
reasonable cost to smaller properties because of inherent
fixed costs per installation for satellite reception or local
tape origination, plus control and billing hardware.

For cable to be effective in marketing to the transient-
room market, some or all of the following features are re-
quired:

* The property should be able to subscribe to a tier of
programming to be provided free-to-guest in each room
and bulk-billed monthly to the property. This tier may not be
identical to the basic tier provided to cable residential sub-
scribers and probably will not be the same in different types
of properties.

* Guest-paid PPV services are nearly essential and a
variety of other services could be provided with payment on
a pay-per-stay or pay-per-day basis.

* Methods of payment for guest-paid services must be
consistent with the often short duration of occupancy of a
guest room and cannot be part of a monthly residential
billing cycle.

To date, the cable industry has provided mostly free-to-
guest TV, and has found it very difficult to provide guest-
paid movies or premium programming to the lodging and
other transient-room commercial subscribers.

Benefits of the shared-services approach

Advances in addressable technology in the form of
shared data services for order-entry authorization and
billing make possible a whole new approach to both busi-
ness and economics of the commercial transient-room mar-
ket niche.

System benefits of this new approach include:

* The marginal cost of installing any room is low and is
nearly constant from the smallest to the largest properties.
Alternative systems have required significant investments
in on-premises equipment, economical only in properties
large enough to average down the cost-per-room.

* Programming lineups can fully integrate all separate
viewing formats, free-to-guest, pay-per-stay and PPV.

* A sole cable provider can deliver all the desired chan-
nels of programming to any and all rooms, including quality
over-the-air channels, subscription pay service program-
ming, and PPV movies and events. The only previous alter-
native has been a mix of multiple vendors including cable,
private SMATV and/or stand-alone PPV providers.

* Sale of a fully integrated service, particularly integrat-
ing free-to-guest and guest-paid services, frees the
provider from financial dependence on any single service.
In the past, adult programming has frequently been essen-
tial to the viability of existing stand-alone PPV hotel sys-
tems.

The growth opportunity for cable

Fewer than 25 percent of the transient rooms in the
country are presently served with any PPV movies.

* Cable systems pass more than 5 million hotel/motels,
resorts, campus and hospital rooms.

* The cable industry presently serves only about one-
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third of hotel rooms (and generally only with free-to-guest
services) and virtually none of the hospital rooms.

Shared data services

Recent developments in the provision and integration of
shared data services on a regional or national basis make
it possible to provide addressable functions tailored to a
particular cable system without the need for dedicated
hardware or personnel. For example, shared voice re-
sponse services are available both from telephone carriers
(e.g., Sprint) and from specialized service providers and in-
tegrators.

To deal with order-entry, authorization and billing func-
tions for the commercial market, a combination of shared
services is integrated for the cable operator. These in-
clude:

* Similar to the audio response unit (ARU) function used
in many cable systems, a shared interactive voice re-
sponse (IVR) service accepts orders at one location from
anywhere in the country using an “800” number. Automatic
number identification (ANI) is used to identify the commer-
cial property from which the call is made and a central data
base further identifies the cable system to which the prop-
erty is subscribed.

* A centralized billing system provides credit authoriza-
tion and billing, with immediate or overnight effect (which is
the key to guest-paid billing in the transient-room market).

* A centralized fax transmission service generates and
sends hard copy “front desk” reports.

The advantages of using the integrated package of
shared services are:

* No additional bank of inbound telephone lines is re-
quired at the cable system to accept orders from hotels
and other commercial properties.

* Guest billing is off-loaded from the cable system. Tier-
ing and pricing can be made independent of the residential
subscribers.

* The variable burden of staffing and report-generation
is shifted to the supplier of the shared services.

* These same advantages can be applicable to any
shared network service. They become particularly econom-
ical when they are applied to only a small universe of sub-
scribers such as the transient-room niche.

The StarTech system

StarTech Corp., a company located in Wellesley, Mass.,
has introduced a system based on the shared-service prin-
ciples, which greatly simplifies provision of services to
transient-room commercial customers. The technology
combines into a single integrated system interactive pro-
cessing for multiple users using shared data services, use
of existing established facilities for telephone and cable
networking and existing credit card billing services. The
system is uniquely designed to enable the cable operator
to enter the transient-room market niche with a minimum of
complication or investment and without disrupting residen-
tial services.

The “front end” of the system uses an interactive voice
response function that combines ARU, ANI and dialed
number identification system (DNIS) telecommunications
technologies. The “back end” is a proprietary billing system
dedicated to the unique and varying requirements of com-
mercial subscribers with particular emphasis on guest-paid
transactions. -
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“The cable industry has intrinsic
competitive advantages that
could be used for growth in the
transient-room market niche.”

The heart of the StarTech system is the DEC VAX com-
puter located at the company’s transaction center facilities
and proprietary software developed by the company on this
VAX/VMS platform. The computer communicates autho-
rization information to standard cable addressable con-
trollers and provides reports to an interactive terminal lo-
cated at each cable affiliate headend over existing tele-
phone networks. Individual guest orders are received over
standard 800 number telephone lines from each of the ho-
tels or other commercial properties where the TV services
have been subscribed. The system also is capable of col-
lecting guest orders over other return loops such as store-
and-forward and can support impulse ordering in systems
s0 equipped.

The StarTech system constitutes a supplement to an ex-
isting addressable installation, providing order-entry, autho-
rization and billing functions in a form necessary for the
commercial transient-room application. The system re-
quires addressable converters in each guest room but be-
cause control of these converters resides in a separate
billing system there is no disruption of residential address-
able services.

Order-entry

Guest order-entry from a room in a subscribed commer-
cial property is by means of a specific national 800 num-
ber. The transaction center computer recognizes the call
as a guest order using the DNIS. Using an ANI, the com-
puter identifies the commercial property from which the call
has been made and starts a voice response interaction
using a shared-service ARU system. The system prompts
the guest to enter the room number, and with a sequence
of prompts identifies the program or service desired and
then the method of payment and credit card number if re-
quired by the property.

Thus the entire guest order-entry process is handled in-
dependently of the cable system’s residential order-entry
system. No new ordering equipment is required; there is no
need for banks of inbound telephone lines.

When a guest order-entry is successfully completed, au-
thorization information is communicated to the cable sys-
tem’s addressable controller.

Authorization

Authorization data for the commercial customers is sent
from the shared-services transaction center to the address-
able controller via modems and the public switched tele-
phone network (PSTN). Typically the addressable con-
troller is equipped with two or more serial data ports, one of
which is normally connected to the billing computer used in
residential services. Synchronous serial data is fed to a
second port, using the same protocol as the billing comput-
er. Should a second port not be available, a multiplexer is
usually available from the supplier of the addressable con-
troller. The controller thus creates outgoing authorization
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messages to all authorized converters, using information
supplied separately by the system’s own billing computer
for residential subscribers and by the shared-services
transaction center for commercial subscribers.

To date, the technical requirements, protocols, etc.,
have been satisfied for addressable controllers supplied by
Jerrold, Tocom, Scientific-Atlanta, Zenith and Pioneer.

Addressable services can be provided to just commer-
cial subscribers in systems that are not otherwise address-
able by installation of one of the less expensive small-sys-
tem controllers available from most addressable equipment
suppliers. The small-system controller also can be used to
serve just commercial subscribers where an existing ad-
dressable controller is already fully loaded or to enhance
features over the residential controller.

Billing

A national, computerized billing service is provided that
also uses shared-service data network architecture elimi-
nating installation hurdles and the need for dedicated
equipment or personnel either at the cable system or com-
mercial subscriber property (e.g., hotel). Guest-paid pro-
gramming can be charged either to the guest’'s room bill or
major credit card or paid in cash at the property’s front
desk. In no case does the burden fall on the cable system.

Cable services to hotels

The accompanying network configuration diagram on
page 34 shows the StarTech system as applied for provi-
sion of cable services to hotels and is illustrative of how the
system may be more generally applied. The essential ele-
ments are:

* Cable addressable headend and distribution plant.

* Hotel supplied with cable service and equipped with
addressable converters.

* The StarTech shared services transaction center.

* The PSTN interconnecting the hotel, the transaction
center and the cable headend.

The addressable cable plant carries all the residential
program services to the hotel. By addressing the converter,
basic non-scrambled service may be authorized and
scrambled channels may be authorized on a PPV or other
basis. In addition, many addressable converters provide for
channel mapping and addressable authorization by chan-
nel. This feature can permit retiering of basic services for
hotel guests with a channel lineup different than that pro-
vided to residential subscribers or different from each other
hotel.

The guest room is provided with an addressable con-
verter, a “tent card” or other program guide, and a standard
telephone. To request service, the guest — having consult-
ed the program guide or on-screen barker channel —
places a call. The guest is greeted with a message specific
to both the system and the property with prompts to lead
through a simple ordering sequence. If appropriate, the in-
teraction concludes with entering of credit card information.

The outbound call passes through the telephone net-
work and is carried to the transaction center via a T-1 mul-
tiplex, accompanied by caller number (ANI) and dialed
number (DNIS) identification data.

The DNIS signaling, based on the specific number di-
aled, identifies to the transaction center that the incoming
call is a guest-order call (as distinct from a request from a
property front desk for an update of records). Using ANI,
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the specific hotel property is identified and the transaction
center data base matches the property with the cable sys-
tem provider. Thus it is able to initiate an ARU response
with messages and prompts specific to both the hotel and
the cable system. If the guest uses a credit card, the trans-
action center simultaneously communicates with the select-
ed credit card network and obtains full credit authorization
for the guest order. Once the order has been accepted, the
transaction center communicates with the cable system'’s
addressable controller to authorize the converter located in
the guest's room to receive programming.

Program authorization can consist of authorization to de-
scramble scrambled premium or PPV channels, and (in the
hotel environment for example) access, or denial of ac-
cess, to tiers of basic services using channel mapping of
both scrambled and non-scrambled channels.

The transaction center provides activity reports to the
hotel’s front desk by automated fax service, which may be
delivered on a regular daily schedule and upon telephone-
dialed request from the property front desk using the IVR
system similar to that used by guests to order service.

The cable system uses an interactive terminal to enter
property installation data to obtain status reports and to
provide updates of converter IDs and locations, etc.

Simple installation and start-up

At the cable headend, the only installation requirements
are:

* A dedicated dial-up telephone line and modem for re-
ceiving authorization data from the transaction center. A
standard dial-up line can be used until the number of

rooms installed supports the cost of a dedicated data line.

* Connection of the authorization line to the controller.

* Provision of an interactive data terminal for addition of
properties and converters to the transaction center's data
base and for report inquiries.

* Any channel can be controlled for guest-paid program-
ming. No change is required to scrambled or unscrambled
channels on the residential channel lineup.

Within the cable distribution plant, no changes are re-
quired other than connection of service to the hotel. At the
hotel, the installation requirements are:

* Verification that cable service is present in each guest
room.

* In-room guides and promotional materials.

* In each guest room, installation of an addressable con-
verter and correlation of the converter ID with the room
number.

User-friendliness

A single 800 number is used for every order and in
every property. Guest instructions are simple and uni-
form with a custom greeting provided for each cable sys-
tem. Voice responses and menu selections are tailored
to the system and to the programming subscribed to the
specific property. Uniform instructions can be easily ap-
plied to any and all promotions (such as on-screen in-
structions), and force-tuned barker channels, previews,
in-room guides, cross-channel promotion, etc., can be
provided.

The hotel is provided with dial-up access from the front
desk for guest billing status inquiries, up-to-date checkout
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information and program ordering if requested. To support
inquiries or guest folio payment, activity reports transmitted
by the transaction center are faxed directly to the hotel front
desk. The credit card payment option will be helpful to
many smaller hotel and motel properties, seasonal resorts
and hospitals. Credit card payment can be an important al-
ternative to eliminate any significant level of guest denials
at specific properties.

Reports

Comprehensive system reports are tailored to the needs
of the systems and the subscribed properties. For proper-
ties that elect to bill and collect directly from their guests,
the system produces reports that can either be mailed di-
rect to the subscriber property or forwarded to the cable
system for finalizing and mailing. Reports can accommo-
date different commission rates for each property, different
commission rates for the different levels of service, and can
be coordinated with a property surcharge on the guest-
order call.

Bulk free-to-guest billing can be generated by the sys-
tem as an option, thus freeing the residential billing system
entirely with respect to subscribed commercial properties.
The system includes the capability to generate monthly
statements to support all programmer fees and royalties,
and as a management tool, it provides prompt analyses of
performance by property, program buy-rate, levels of ser-
vice and pricing.

Benefits to the cable operator
The unique features to the system create the opportunity

Offers 3.7, 5 & 7 meter antennas
~ and MSF feeds to the cable industry
3 for the Satcom C3, C4 moveie 4

Antennas for Communications
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to penetrate the commercial hotel niche with an attractive
package of services:

* PPV to every room in every property.

* Credit card, guest folio and cash payment options.

* Flexible tiering and pricing for free-to-guest services.

* Flexibility of PPV, pay-per-day, pay-per-stay or special

seasonal and credit card rates.

Extension of the cable system’s market is achieved with
minimal capital investment without the burden of personnel
for additional order-entry and billing functions, and without
affecting the technical operation of the addressable system
serving residential subscribers.

Additional applications

Other obvious examples of potential commercial cus-
tomers that provide guest rooms on a transient basis in-
clude hospitals (which typically provide room TV service on
a per-day charge basis) and resorts. Other properties may
provide services on a semester-basis in the case of college
campuses or on a monthly basis in the case of seasonal
homes and condominiums. In addition to the more than 5
million hotel/motel, resort campus and hospital rooms, it is
important to note that there are an uncounted number of in-
termediate-stay properties (such as apartments, nursing
homes, military bases, marinas, etc.) passed by cable sys-
tems.

The technology also has application to small cable sys-
tems where the cost of order-entry and per-program billing
systems may otherwise make unattractive the prospect of
conversion to addressability. Coupled with use of the inex-
pensive small-system addressable controllers now provided
by most addressable systems suppliers, use of a shared-
services transaction center can make provision of PPV to
small cable systems much more economically attractive.

Conclusions

The use of shared data services for order-entry and
guest billing makes it possible to extend the capabilities of
existing addressable cable systems to fit the requirements
of the commercial transient-room markets. Addressable
tiered and PPV services can be tailored to hotel and other
specific needs without interfering with services provided to
cable residential customers.

Technical implementation of addressable services to
hotel and other commercial markets is simple. Once basic
cable service is provided to guest rooms, the addition of
tiered and PPV services requires only the provision of an
addressable converter for each room, and a modem con-
nection from the shared-services transaction to the cable
system's addressable controller. Other than a monitoring
terminal, no other capital equipment is required at the cable
system.

With capability in place for handling order-entry and
billing of hotel guests, cable systems are positioned to pro-
vide PPV movie services to the 75 percent of transient
rooms not presently served by the existing hotel PPV
providers and to compete economically with the established
services. Additionally, cable systems can repackage basic
and other services to best suit hotels, hospitals, campuses
and all other transient-room properties. CT

The author is grateful for the help of Don Macllvane Jr.,
director of system and customer support for StarTech, in
the preparation of this article.
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Figure 3: outages and perceived picture/sound quality
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Outage management
(Continued from page 37)

gle channels are included and situa-
tions amenable to leverage solutions
above the drop level are counted. The
provision for common cause protects
against counting independent drop-to-
TV set problems at several different
homes as an outage.

Subscriber satisfaction

Based on available customer re-
search, the following are general is-
sues with customer satisfaction:

® Issues of high impact include out-
ages, repair, phones and employee
concerns for customer needs.

¢ Issues of medium impact include
installation, telemarketing sales, pic-
ture/sound quality, cable store and
employee courtesy.

® |ssues of relatively low impact in-
clude billing, cable guide, and em-
ployee knowledge of cable services.

Note here that the most important
customer satisfaction issue is out-
ages, based on the available re-
search.

As outages decrease, overall satis-
faction improves dramatically. A simi-
lar dynamic exists when reliability is
compared to cable value and cus-
tomer interest in switching to a com-
petitive service provider. (That is of
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course, if a competitive service is
available.) Suffering fewer outages
relates to greater value perceived by
the customer and to less interest in
switching. (See Figure 2 on page 37.)

Outages also drive perception of
picture/sound quality, even though
the two would seem to be separate is-
sues. (Refer to Figure 3.)

Finally, the frequency with which

reception is lost ties to actual down-
grades or disconnects. Downgrade
and disconnect rates are about 80
percent higher for customers who
have frequent interruptions than for
those with reliable reception as Figure
4 shows.

At the risk of being redundant, this
subcommittee’s findings stress that
outages can be linked more clearly to
overall satisfaction than other service
components (like telephone access
and convenience of service appoint-
ments). No other service component
has such impact.

Critical outage threshold

If a business meets (or better yet,
exceeds) customer expectations, cus-
tomer loyalty is built and the per-
ceived value of services improves.
This relationship was clearly demon-
strated in research conducted by the
Strategic Planning Institute, which
found that companies with higher per-
ceived quality have greater growth
rates, market shares and profit mar-
gins than do firms offering medium or
low quality. What is important to re-
member is that the customer defines
quality. Conformance to specification
is meaningless if meeting the specifi-
cation does not yield satisfied cus-
tomers. So, it is relevant to ask how
outages shape user perceptions.
What elements of outages should be
understood and controlled to maxi-
mize customer retention?

The Viacom research mentioned

Figure 4: outages and downgrades or disconnects
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service survey (OnTraq)

previously is helpful. It explored how
outages affect customers and what
the level of acceptable performance
is. Outage questions were written
jointly by Viacom and OnTragq, a
cable customer research firm, and ad-
ministered by OnTraq over a period of
four years using a phone survey. The
sample sizes were quite large (con-
sisting of between 1,000 and 4,500
customers each year) so the results
are considered statistically reliable for
this article’s purposes. One topic ex-
plored in the study was how cus-
tomers react to different elements of
the outage experience. This research
was conducted specifically to develop
an outage definition and to set param-
eters for tracking performance.

It was found that single-channel
outages are almost as frustrating to
customers as having lost all channels.
In fact, for single-channel outages of
a one-minute duration, the level of
frustration is virtually identical to an
all-channel outage. (See Figures 5
and 6.) This points strongly to includ-
ing single-channel outages in defini-
tions and measurement systems.

In terms of duration, the degree
customers are upset increases very
quickly as the outage extends beyond
one minute. Almost as much cus-
tomer goodwill is lost when the out-
age goes from one to 10 minutes as
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when it lengthens from 10 minutes to
all day. The implication here is that,
unless the outage is restored very
quickly, customer satisfaction will be
severely affected. So, while restora-
tion within one hour is better, the cus-
tomer has already been hurt. Any
tracking mechanism should measure
the time lapse from when the outage
is detected and service restored.

It is necessary to note here that it
usually is impractical to restore an
outage in just a couple of minutes.
However, many outages are a result
of maintenance and it is sometimes
possible to keep these outages very
short. Therefore, impact on cus-
tomers can be kept to a minimum by
adopting some work-around proce-
dures.

Customer reaction to outages
varies during different times of day.
Frustration is greatest when reception
is lost during prime time. Customers
are least sensitive to interruptions
during the early morning or late
evening hours.

Obtaining an
acceptable outage level

The required level of reliability can
be developed by correlating outage
frequency (as reported by the cus-
tomer) to various measures of satis-
faction. This will identify trigger points

where satisfaction begins to erode as
reliability worsens.

Ratings of picture/sound quality
begin deteriorating when the cus-
tomer perceives more than one out-
age in three months. (Refer again to
Figure 3 on page 80.) However, when
correlated to global measures of sat-
isfaction (such as overall service
quality, perceived value of cable, and
actual downgrades or disconnects)
the trigger is more than two outages
in three months.

In other words, if the customer
sees no more than two outages in
three months, service interruptions
exert little influence on global atti-
tudes or behavior. Several implica-
tions arise from these findings. First,
the customer does not require perfect
reliability. Reasonably good reliability,
at least for now, is enough. It is even
more important, however, that out-
ages should be measured as a
threshold phenomenon, not as an av-
erage.

The event that concerns the opera-
tor is when a customer experiences
more than two outages in three
months. An average outage frequen-
cy of 1.6 in three months is inade-
quate if 30 percent of the customer
base is over the threshold. With this
in mind, the following performance
target can be established: “No cus-
tomer should experience more than
two outages within a three-month pe-
riod.” While less accurate, because
the cumulative effect of outages over
time is lost, a secondary standard
could be set at no more than 0.6 out-
ages per customer per month.

Whenever a performance target
like this one is set, it is important to
define how it was created and how
performance will be measured
against it in the future. This target
was developed by asking customers
via telephone interviews the following
question: “In the last three months,
about how many times have you been
aware of loss of reception on some or
all of your channels?”

Conducting interviews like this can
be expensive and time-consuming, so
performance data to compare against
the target can only be gathered once
or twice a year. Measuring more often
is too costly. Unfortunately, gathering
data every six or 12 months is not
enough to keep an operation on track.
What is needed is to tie the customer-
driven standard and performance as
measured by customer interviews to

COMMUNICATIONS TECHNOLOGY



frequently gathered internal data, like
that generated by a billing system.
Once this is done, the customer-driv-
en standard can be used to develop
an internal operating standard against
which performance can be routinely
assessed. This lets the operator mea-
sure performance frequently and de-
termine if it is good enough to keep
customers satisfied.

How all this is done is somewhat
tricky. The process contains the fol-
lowing five linked elements:

1) A method of measuring how
many outages customers think they
experienced. This is usually a tele-
phone survey that asks a random
sample of customers in a cable sys-
tem how many outages they had in
the prior three months, and will be re-
ferred to as “external measurement.”

2) Data gathered using external
measurement that tells how many
outages customers actually experi-
enced. This is defined as “external
data.”

3) An outage standard developed
from external data. This is the “exter-
nal standard.” The recommended per-
formance target of two outages in
three months is suggested unless an
operator experiences conditions that
might invalidate this. In that case, the
operator should replicate the research
presented here and customize the
standard for his own operation.

4) An internal method for measur-
ing outages. This is the “internal mea-
surement.” The method proposed
later in this article using customer
phone calls to trigger an outage alert
via the billing system should work.
Any other method that delivers reli-
able data also is acceptable.

5) An assessment of outages
using internal measurement. This will
be referred to as “internal data.”

Once the operator gathers reliable
external and internal data and has an
external standard, an internal cus-
tomer-driven outage standard can be
derived. This is done by simultane-
ously analyzing performance using
external and internal measurement,
determining the level of external per-
formance needed to meet the exter-
nal standard, then translating that
level to the internal measurement
system.

Once this rather complicated pro-
cess is complete, the operator will
have performance data available,
perhaps daily, on system reliability.
He also will have an internal outage

{single channel out)

Figure 6: outages duration and customer satisfaction
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standard that, if met, will by defini-
tion yield satisfied customers.

Detection and tracking

A customer-driven definition and
standard for outages is of little value
if performance cannot be measured
reliably against them. The technolo-
gy in other industries makes tracking
easy but in cable TV (where most
systems are one-way) accurate mea-
surement has been problematic.

In developing a tracking method, it
makes sense first to consider the el-
ements of an effective system. In the
absence of a perfect solution for
tracking, the method ultimately de-
ployed will be a compromise be-
tween what is ideal and what is tech-
nically feasible. The ideal outage de-
tection/tracking system should con-
tain the following elements:

* |t should determine if and when
an outage exists without relying on
human judgment.

* Measurement should be reliable
in that all outages are consistently
identified and counted. Inherent in
this is the ability to rely on accuracy
over time. Changes in month-to-
month data should indicate differ-
ences in real performance, not errors
in the tracking system.

* The method should be as auto-
matic and non-labor intensive as
possible. The fewer hands on it, the
better.
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* The gathered data need to facili-
tate diagnostics so that, in addition
to telling frequency and duration of
outages, information also is provided
to help determine cause as well as
determining repeat outage areas.

* MSOs should be able to com-
pare the performance of different
cable systems. This way, corporate
reliability standards can be estab-
lished against which all systems are
measured.

* The method should use resources
already in place or ones that can be
easily and cheaply obtained. It does
little good to have the perfect detec-
tion/tracking method if it is too expen-
sive or time-consuming to deploy.

It is recognized that outage detec-
tion, tracking and reporting have
never been easy. The method most
commonly used in the industry today
is manual detection and tracking.
Field technicians, customer service
representatives (CSRs) and dispatch
operators decide that an outage ex-
ists and when it started and log the
event, either manually or on a PC.
This method has been forced on the
operator through lack of a better op-
tion. Unfortunately, it fails to pass
the objectivity and reliability tests,
and is therefore not the optimum so-
lution.

Various techniques like status
monitoring would provide the perfect
answer. Unfortunately, for one-way
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cable plant, they are too expensive to
deploy down to the customer level.
Failure to reach to the tap would
allow too many outages to go unre-
ported.

The on-line billing solution

With the widespread use of on-line
billing systems, a compromise be-
tween the inaccuracy of manual
tracking and the cost of tap-level
electronic monitoring is available. The
concept is simple and already being
offered by several billing vendors.
Supporting components are being
provided by several other companies.

The method relies on customers
reporting loss of reception, primarily
via phone calls. At the time of the
customers’'s report, the CSR sched-
ules a service call. When a certain
number of outage service calls are
scheduled within a specified geo-
graphic area, the billing system deter-
mines that an outage has probably
occurred and triggers an alert. These
geographic areas, called area desig-
nators, may be of several types.

Of the two most common types,
one involves amplifier numbering.
The amplifiers and power supplies in
the cable system are numbered, and
each house is assigned to an amplifi-
er. When a predetermined number of
customers fed off a given amplifier
call with an outage, the alert is trig-
gered.

The second method uses the ZIP
code + four area codes, and again
assigns customers to the area code
in which they live. Historical reports
could be run against the billing data

base that would count the frequency
and duration of the outages, give
their locations, the number of cus-
tomers affected and how the prob-
lems were fixed. The point to be
made here is that systems can get re-
liable outage detection without
spending considerable effort to create
a customer amplifier data base.

While an outage detection/tracking
method based on customer phone
calls may seem unusual, even hereti-
cal, is meets the criteria for a good
tracking system fairly well. It is objec-
tive in that human judgment is not
normally involved. Basing the system
on scheduled work orders, a task al-
ready required by the billing system,
means that outage tracking requires
no extra labor. As mentioned, several
billing vendors now offer detection
packages, and other companies are
expected to follow, so the package
should be available without unusual
added expense. Assuming the num-
ber of households per area designa-
tor is the same across systems and
the triggering thresholds are the
same, reliable numbers should be ob-
tainable for system-to-system com-
parisons. Finally (and this is very im-
portant), the method is driven by cus-
tomer-reported outages, which brings
the entire concept in line with con-
sumer perceptions.

To support the developmental pro-
cess of an outage detection and
tracking system, a specification was
created and presented to the relevant
vendors serving the cable TV indus-
try. The subcommittee developed its
recommendation from information

based on vendor responses as of
Feb. 21, 1992.

A key point to note here is that the
solution developed has been suc-
cessfully field-proven and does in-
deed meet all the requirements this
task force deemed necessary. This
tool is available and the task force
recommends systems use it.

To reiterate this very important
message, the majority of cable TV
systems have outage detection and
tracking available through billing sys-
tems. This can and should be imple-
mented by all systems.

The specifics of the outage detec-
tion and tracking specification devel-
oped by the CableLabs Outage Re-
duction Task Force are not included
in this article. These details are laid
out in the CableLabs document, Out-
age Reduction.

Summary

Outages represent one of the
major opportunities (if not the major
opportunity) for service improvement
in the cable TV industry. Adopting a
customer-driven outage definition,
since all interruptions affecting the
customer are counted, is the first
step. The next step is establishing an
external performance standard that is
based on what is expected and what
is acceptable to the customer. Finally,
an accurate internal method for de-
tecting and tracking outages is need-
ed. Once deployed, it can be tied to
external customer data and a cus-
tomer-driven internal operating stan-
dard for service reliability can be de-
veloped. CT
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Video dialtone
(Continued from page 38)

nomic boom and create 1.46 million new
jobs.

Hampton said that after a long shake-
out, the losers will be the non-MSOs and
video stores. The non-MSOs because “it
will be harder to offer these new systems
with minimal investment, which is some-
thing only the larger cable players and
telephone companies can do.” The video
stores will lose, unless they can find a
new on-line channel for distributing their
services.

Ramifications
of the VDT policy

Under the new policy, the LECs will be
allowed to transmit video signals on a
common carrier basis, without having to
obtain a municipal cable license and
incur the costs that go with licensing. As
part of the service, LECs will be permitted
to set up electronic menus that will allow
consumers to navigate through video ser-
vices.

The LECs can place a small stake in
the services they carry by investing up to
5 percent of the equity interest in pro-
gram services and providing financial
backing for these ventures. Previously
they could only acquire up to a 1 percent
equity interest in information services
they carry. However, they are prohibited
from pricing, owning or maintaining edito-
rial control over video programming on
their networks.

The FCC also recommended expand-
ing the number of areas in which service
providers are exempted from the
cable/telco cross-ownership ban. Cur-
rently LECs are permitted to offer cable
TV services in non-metropolitan areas
with less than 2,500 residents. The
FCC's recommendation, to expand this
limit to 10,000 residents, must first go
through Congress to become reality.

Beyond just expanding this exemp-
tion, the FCC recommended that
Congress completely repeal the cross-
ownership ban, mandated by the Cable
Act of 1984, that prohibits the LECs from
owning programming services. The FCC
set up a two-tier structure through which
the LECs can provide video services,
which adheres to its existing distinction
between basic and enhanced services.
The major difference between these tiers
is the degree to which a company utilizes
the carrier's resources. Basic services
only provide programmers with a channel
for sending their signal to consumers —
the programmer must bill, collect and
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maintain equipment for the customers on
its own. Enhanced services will make the
LECs’ administrative/technical resources
available for billing, collecting and main-
taining customer-premise equipment.

New centrex-based services are al-
lowed to take advantage of the video in-
frastructure to support digital media in
any format. Users will be able to send
video messages or store-and-forward
movies. Video gateways could enable
consumers to explore millions of different
channels. A baseball game could have
multiple cameras connected to the tele-
phone network, enabling viewers to
choose a camera angle. Video rental
companies could provide real-time video-
on-demand. Unfranchised competitive
cable operators could jump into the cable
market on a moment’s notice.

The VDT provisions were crafted by
FCC Chairman Alfred Sikes, who said
they were intended to speed the “devel-
opment of a universal, feature-rich com-
munications network across America —
a network of networks — which has great
potential to create new jobs and to foster
economic development, while at the
same time expanding people’s choices
and advancing the goal of individual em-
powerment.”

The FCC is hoping that VDT will open
up the arena for increased competition in
the video services marketplace and ac-
celerate the modernization of telecommu-
nications networks. The long-term impact
of this push for an open video market will
be profound if it continues.

Legal barriers

Although the VDT provisions open the
door for telcos to find new uses for their
networks, the telephone industry still be-
lieves the door is not open wide enough
to make the video business profitable.
Furthermore, pending legislation threat-
ens to slam the door shut, making any
LEC investment in video services a risky
proposition.

The government is searching for a
way to take information services to the
home and business at a price that spurs
the economy without creating a dollar-
hungry monopoly over any one sector.
Different entities — such as Congress,
the FCC and Judge Green — are push-
ing policies that seem to be at odds with
one another.

Telco regulation began in 1982 when
federal Judge Green created a number of
restrictions to keep Ma Bell from ruling
the market. He observed that although
market power is often a function of a
company’s size and sheer strength, the

RBOCs' power is in their almost com-
plete domination of the last mile of the
telephone network. He observed, “In fact
almost 99 percent of all traffic must pass
in the end through the regional compa-
nies’ local loop.”

However, now that competition has
begun to emerge in the video arena, the
FCC has been taking the stance that it is
time to begin letting the RBOCs into the
ring. The FCC has been looking for ways
to push the development of a high-speed
network of networks that will support a
new generation of services. This will re-
quire a major investment, which no one is
prepared to make. By raising the stakes
high enough, it hopes to entice deep-
pocketed RBOCs to begin construction.

Still, certain members of Congress
such as Rep. Jack Brooks, chairman of
the House Judiciary Committee, fear that
it is still too soon for the LECs to get into
other services. Last May, Brooks intro-
duced a bill, H.R. 5096, that, if passed,
will delay all LEC entry into information
services — broadly defined as all wire-
based audio, video and data services —
for three years with a stringent antitrust
entry test to follow.

Congress’ fervor for regulation may at
the same time aid the LECs in finding
programming for their video services
when they emerge. In July, the House
voted 340-73 to pass a cable regulation
bill (H.R. 4850) that would require cable
company affiliates that produce programs
to sell their programming at competitive
rates to direct competitors such as the
telcos.

Perhaps in their drive for fairness,
Congress has forgotten that competition
is the greatest regulator of all. Hampton
said, “Video dialtone will be more effec-
tive than the cable regulation bill in pro-
moting competition to ensure reasonable
rates in a pro-competitive environment.”

The FCC concurs entirely and seems
to be driving for the fully open market-
place. Its petition that Congress repeal
portions of the Cable Act would, if suc-
cessful, allow the LECs to own the pro-
gramming services that they are clamor-
ing for. However, Hampton believes this
“would not help to foster head-to-head
competition.

“If one is allowed to acquire the other,
one only replaces one monopoly with an-
other. In addition, such a change alters
the LEC’s common carrier role, and could
create incentives for the LEC to discrimi-
nate against the service providers in
which it does not have an investment.”

The telcos sense that the VDT ruling
is a step in the right direction, but falls far
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off the mark of what would entice them
into the video services business. A 5 per-
cent stake in video programmers is not
enough. They want full control over what
they can provide over their network.

Betsy Ricci, a spokesperson for
NYNEX, said, “Full programming relief
would provide the incentives for the tele-
phone companies to accelerate the de-
ployment of broadband technologies.
Without the right to offer programming
services, the public telephone network is
unlikely to supply meaningful competition
to today’s cable TV monopolies.”

Technical barriers

For VDT to become a reality, a com-
pletely new infrastructure needs devel-
opment. For starters, new connections
will have to be made, not just to homes,
but between LEC central offices as well.

Bill Murphy, group product manager
of HDSL technologies at Tellabs Inc. in
Lisle, Ill., said, “The big issue is not get-
ting the connection to the home, that
only requires a box at the central office
and the home. The big issue is the net-
work infrastructure between central of-
fices.”

Video will increase the traffic to the
home by several orders of magnitude. A
typical POTS (plain old telephone ser-
vice) connection can operate in the kb/s
range while a consumer-quality video
signal requires Mb/s capacity. Unless all
video communication is isolated to within
each central office, this will create a 50-
fold-plus increase in interoffice traffic.

New technologies on the horizon such
as asynchronous transfer mode (see
Communications Technology, October
1992, page 20) and SONET promise
connections at higher speeds than ever
before — 2.8 Gb/s links are now being
commercially deployed. These high-
speed links will have to become more
ubiquitous before massive deployment of
wide area VDT services are a reality.

At the local loop level, the existing
copper network will eventually support
higher bandwidth using emerging new
technologies. But, as it stands today,
there is no low-cost commercially avail-
able technology for bringing high-quality
video to the home. ISDN (integrated ser-
vices digital network) has begun a phase
of large-scale deployment, but its 64 kb/s
transmission rate is too slow for anything
but low-resolution video conferencing.

Two emerging technologies could
beef up these copper links to the point
where they could carry compressed
video with VCR-like quality — HDSL and
ADSL. High-bit rate data service link
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(HDSL) is available today for providing
1.544 Mb/s up to 2.5 miles without re-
peaters over existing copper facilities.
Using compression technology, a fully
digital NTSC signal could be squeezed
down to fit on these links.

HDSL is just beginning to come into
wide use, but the price will have to drop
significantly below its current $2,000/cir-
cuit cost before it starts rolling into
homes. The standard was only defined
last year and products began rolling off
the production line this past year.

Work is underway to increase the
speed of HDSL technology. AT&T Para-
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dyne is reputed to have begun testing 3
Mb/s technology. Murphy said that this
was not likely to go very far because it
does not adhere to any existing stan-
dards. Normal HDSL can support links at
T1 rates of 1.544 Mb/s, a telephone in-

- dustry standard.

Murphy explained that telcos are
more likely to go with a technology that
is compatible with their existing equip-
ment, even if there is some loss in ca-
pacity. Researchers are beginning to de-
velop 45 Mb/s links that are compliant
with the T3 industry standard. Although
these links can only run a few hundred
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feet, they could act as the final link in a
fiber-to-the-curb architecture.

Asynchronous digital subscriber link
(ADSL) is being developed with VDT ap-
plications in mind. While HDSL requires
two wire pairs to offer duplex service at
T1 speeds, ADSL only needs one. It splits
the line into different transmission rates in
opposite directions — T1 rates to the
home and 16 kb/s from the home.

ADSL is still in the research phase and
has not been standardized. Bellcore is
planning to begin testing prototypes this
month. Murphy said that ADSL is in the
same place that HDSL was two years

ago, implying that it will be another year
and a half before ADSL products become
commercially available.

Both of these copper-based technolo-
gies will only support the first generation
of services. When HDTV becomes a
standard, it will require considerably more
bandwidth than HDSL or ADSL can pro-
vide. When virtual reality communication
systems emerge, their bandwidth require-
ments will pale even HDTV's. Fiber to ei-
ther the home or the curb will become a
necessity for these higher speed ser-
vices. However, completely replacing the
installed base of copper will cost enor-
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mous sums. Estimates run from $100 bil-
lion to $400 billion.

Fiber is not all that much more expen-
sive than cable to install, according to
Ricci. The problem is that the RBOCs are
only allowed to depreciate and replace
cable after a 15-year period. NYNEX has
petitioned the FCC to quicken the depre-
ciation period so that it can begin a more
rapid deployment of fiber-optic technolo-
gy
One possibility that would benefit both
large cable companies and LECs would
be what Hampton calls a “condominium
strategy.” Instead of competing to build in-
dependent networks, Hampton believes
cable and telephone companies could co-
operate on a single high-capacity network
that they could share by offering non-
competitive services.

One example of this strategy is the
Viewer Controlled TV (VCTV) test bed in
Denver. VCTV is a joint venture between
AT&T and US West on the telco side, and
TCI from the cable side. The network
takes advantage of all three companies’
resources to deliver video-on-demand
services to consumer homes.

Entertainment barriers

If VDT is ever to get off the ground, it
will require a steady stream of popular en-
tertainment. Murphy said, “Some RBOCs
are talking to Hollywood for first-run distri-
bution, but are running into conflict with
the existing pecking order.” Murphy ex-
plained that this pecking order constrains
movies to follow a hierarchy of distribu-
tion, one that Hollywood is not likely to
sacrifice until it can be assured of consid-
erable profits.

Conclusion

The FCC's recent VDT provisions are
a first step for bringing the telcos into the
video business. However, major barriers,
requiring several years to overcome, still
remain before the average American will
be able to dial up a movie via the tele-
phone network.

Congress has been pushing for in-
creased regulation, which could stop all
progress in its tracks. No low-cost, high-
speed technologies exist today for lever-
aging the existing installed base of cop-
per. Fiber-optic cable, capable of support-
ing high speeds in the local loop, will only
be deployed gradually as copper is de-
preciated out.

These barriers could form the basis of
innovative new partnerships between
cable and telephone companies, if they
can adapt and position themselves for the
evolution of video dialtone. CT
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Figure 2

Trunk cable is .875"; .625" feeder
Power supply loading does not include section to be designed
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of directional coupler and equalizer val-
ues. A good design program not only
needs to be able to correctly calculate
the pads and equalizers, but also should
include a totaling of same in the BOM
section of the program.

* Noise and distortion accumulation at
the interdiction tap, an active device,
must be analyzed carefully. Once under-
stood, noise and distortions can be kept
at manageable levels — as we do in any
properly designed system. Doing so will
have an impact on appropriate system
operational levels.

® | ack of 2-port, and in some cases
8-port, tap combinations escalates the
number of unused tap ports, which has
some financial impact on total interdic-
tion system cost. Past estimates in inter-
diction designs are that increases in re-
quired feeder electronics could be as
much as 5 percent, depending on mini-
mum tap output requirements and lack of
2-/8-port units. The designer must take
great additional care in proper placement
of taps, particularly in underground
areas. Use of RG-6 (perhaps even RG-

Designing with interdiction
(Continued from page 40)

the two — assuming the same minimum tap output require-
ments are kept (minimum tap output requirement was +15
dBmV in both designs). Interdiction tap design generally
does not cause significant variations in design efficiency as
compared to multitap unless, for some reason, you could
make do with less tap output level in the multitap run as
compared to those chosen by the interdiction manufacturer.
Then the interdiction design would require more electronics
because its tap output levels are fixed by internal electronic
requirements and design. Instances where lower output lev-
els than those chosen by interdiction manufacturers would
be acceptable are few in my opinion. As already mentioned,
if more internal gain were incorporated in the interdiction
unit, designs would actually be more efficient than with multi-
tap use; and at least one manufacturer has indeed taken
that approach.

This multitap design also allowed for the use of 2- and 8-
port taps. Actually, four ports were left in locations where 2-
ports could have been used — unless moving to the 2-port
gained some advantage in the design process. It must again
be pointed out, however, that there is a big difference in tap
port cost between passive multitap and interdiction technolo-
gies, so the concern exists in either a design or financial
analysis. In this example, designed tap ports totaled (if 2-
ports had been used in all appropriate locations) 108, which
yields an improved tap port efficiency of 81 percent. If loca-
tions requiring an 8-port housing were built with a 4-port and
2-port, tap port efficiency increases to 86 percent.

Points to our RF examination are as follows:

* RF layouts with interdiction are not significantly different
than multitap design, given the caveats mentioned. Although
designs can be performed using equivalent tap values, the
more appropriate and accurate method requires calculation

COMMUNICATIONS TECHNOLOGY

11 in some instances) coupled with care-
ful drop routing is key to a financially as well as technically
acceptable design.

® Because the input/output levels of the interdiction device
are strictly controlled for jamming carrier insertion, further
limitations are placed on the designer with hot-tap use not
available.

All in all, once basic concepts are understood, and as-
suming your design methodology can handle new calcula-
tion requirements, the RF design process is not a whole lot
different than multitap layouts except for a required eye to-
ward the previous caveats.

AC design considerations

Finally, an examination of the impact of interdiction taps
on system AC powering is in order because many operators
feel this is perhaps the primary stumbling block toward full-
scale deployment of this technology. Powering can be either
drop- or system-implemented — with system powering the
more common approach at this juncture. If single-port units
become the accepted future approach, drop powering will
likely take hold as well.

When addressing the AC layout, one is faced with several
up-front decisions that must be made. Dramatically in-
creased power consumption in the feeder system necessi-
tates a more careful design approach in an area frankly
overlooked or given scant attention in many designs. An
analogy of design requirements in this area is actually a bet-
ter match in the AC power distribution system (electric utility)
area. Does one design for 100 percent loading at all loca-
tions even though you suspect 100 percent basic penetra-
tion would never be realized? Do you design for 100 percent
tap port use — assuming increased homes passed over
time?

Let's re-examine our earlier interdiction design and calcu-
late the system AC powering requirements if interdiction
were implemented as shown — and with both present load-

DECEMBER 1992 89



Figure 3

Trunk cable is .875"; .625" feeder
Power supply loading does not include section to be designed

Thus, in this admittedly fictitious exam-
ple, a second supply would be required
anyway.

® Current draw through the first sev-
eral interdiction units is greater than 10
amperes, which exceeds the current
passing capability of most if not all
brands presently on the market. Thus
the supply would likely have to be locat-
ed farther into the subdivision at a point
where injection better balances current
flow in various directions, or a cable
would have to be overlashed from the
trunk location for injection further into
the system. The second alternative has
some drawbacks that | won’t go into at
this point; suffice it to say that it's not
the best solution to the problem.

® Voltages at the various system
components are OK. In the interdiction
run, the lowest voltage at any point in-
cluding end-of-line locations was 51.2
VAC. In the multitap run, the lowest
voltage at any line extender was 57.3
VAC.

The conclusion to all this is that pow-
ering is probably the more difficult of the

ing vs. 100 percent homes passed loading. We'll also com-
pare this with current requirements for the addition if we
had employed multitaps only.

For AC design purposes, I've assumed: 15.8 watts per
loaded 4-port interdiction unit; 13 watts for three ports
used; 10.75 watts for two ports used; 8 watts for a single
port used; and 35 watts per line extender.

Examining Figure 4, you’'ll note that the interdiction
equipment plus line extenders draw an additional 10.6 am-
peres of current. This amount represents interdiction equip-
ment to feed all existing homes passed in the design area
— assuming 100 percent subscriber loading. If the area
were designed with multitaps, total current flow into the
subdivision (additional load) would only be 3.03 amperes.
The interdiction design in this particular area therefore rep-
resents a powering load current increase of 249 percent
over a standard multitap design. Further points on this
sample design are as follows:

® The total additional current draw for the subdivision
was 10.6 amperes — easily enough to dedicate an entire
power supply for just this subdivision! This presents one of
the biggest challenges in interdiction design and operation.
I've personally reviewed or performed designs in the past
that typically require one power supply per trunk station,
and sometimes require multiple supplies per trunk! The
prudent approach is to design the area for 100 percent
loading at each equipment location, even though one could
rationally assume that 100 percent will never be reached.
You could project some average loading per section —
perhaps 75-80 percent — which would result in some re-
duced power requirements but will not entirely avoid the
issue.

® In this particular example, the addition of 10.6 am-
peres to the supply loading that already existed (2.75 A +
2.3 A + 1.95 A) takes total supply loading to 17.6 amperes,
beyond the capacity or advised loading of most supplies.
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two design issues when tackling inter-
diction. The old method of “placing supplies every once in a
while where it looks like they should work” — won’t! You
need an accurate AC design program and a lot of patience.

As a final note on powering, recent work performed by
the Outage Reduction Task Force of Cable Television Lab-
oratories (of which | was a member) accurately points out
that, from a system reliability perspective, power supply
cascades are quite crucial. Interdiction powering poses an
additional problem: If a power supply is needed roughly
every trunk station, a cascade of 20 trunks will yield an
equivalent cascade of power supplies — a number totally
unacceptable for reliable overall system performance. That
leaves two alternatives to effectively reduce the power sup-
ply cascade (or its effects):

1) Employ hardened trunk techniques — powering trunk
and feeder separately. This is really an ideal solution in
many ways: trunk power supply cascading is kept to very
minimal numbers, with a single (or sometimes multiple)
supply for each feeder area to power line extenders plus in-
terdiction devices. Power supply cascades with this ap-
proach are typically at five or less, with 60-75 percent
power supply cascade reductions easily attained as com-
pared with normal trunk + feeder AC layouts.

2) Employ standby powering at all or crucial locations to
reduce the effect of lengthy power supply cascades.

Based on many sample designs accomplished, | believe
typical overall powering load requirements increase around
200 percent or more with interdiction as compared to multi-
tap design. The example shown earlier with an increase of
249 percent is therefore not atypical. While this presents
some challenges for the designer and operator, they are
manageable ones. | also feel that system powering issues
are preferable to the different and more difficult-to-manage
problems introduced with home powering via the drop
cable. Very careful placement of each main AC supply is
necessary in optimizing the AC design, and this location is
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Figure 4

Trunk cable is .875"; .625" feeder

1
| .
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er due to the increased powering re-
quirements. Finally, hardened trunk
powering techniques are recommended
to keep supply cascades at acceptable
levels of around seven or less.

Conclusion

Interdiction technology represents an
exciting new choice in signal security
and addressable control of the signals
entering subscribers’ homes. While
somewhat increasing the cost of plant
design compared to one-way address-
ability, cost savings are incurred in the
use of converters and traps, and even
offer the cable operator the opportunity
to entirely vacate the converter busi-

ness if desired. It offers a broadband
non-scrambled signal to the subscriber
with fully resolved consumer-interface
issues and increased consumer accep-
tance of cable products.

In terms of RF and AC design con-
siderations, new issues exist here that

were not of serious concern in multitap
designs. Some limitations in overall de-
sign flexibility occur given strict unit

not always at the trunk station as has aiready been noted.
AC design placement efficiencies are therefore possible in
interdiction but must be considered carefully by the design-

input/output levels, inability to use hot-
taps and lack of 2-port units. These problems are manage-
able, however, and | believe the overall advantages offered
by interdiction far outweigh the concerns. CT
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' FCC-required

measurements
(Continued from page 43)

this and other cable industry publica-
tions in the past few years. In fact,
prior to the new technical standards,
the codification of CLI was the last
major technical challenge presented to
the industry. The paragraphs of
§76.605 concerning leakage, for all
practical purposes, did not change.
Since the topic of CLI has been so
well-covered in the recent past, and it
is already among the most familiar
technical exercises for cable opera-
| tors, the January 1990 and July, Au-
gust and December 1991 issues of
Communications Technology should
provide all the in-depth information you
need.

Coherent disturbance, terminal iso-
lation and leakage measurements, like
the ones discussed in the two previous
FCC measurements articles, should be
manageable for any system. Most sys-
| tems already own the bulk of the
equipment needed for these measure-
ments. If not, the new regulations
should give you all the financial justifi-
cation your manager needs. CT
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CORRESPONDENT’'S REPORT

By Lawrence W. Lockwood
President, TeleResources
East Coast Correspondent

s has been said often and by
A many, high definition TV (whether

analog, digital or whatever trans-
mission scheme is finally approved) will
not become a large business (a con-
sumer business) unless the home re-
ceivers produce a substantially larger
picture than the current popular NTSC

Figure 1: passive matrix
display

E Backlit pixel «,

RO (a1 B Y
“““““ g

receivers — and at a price the con-
sumer will pay, in volume.’

Table 1 shows the scanning rela-
tionships of the five HDTV systems
under test along with their display diag-
onals (at a 9-foot viewing distance —
taken as an average home viewing dis-
tance). The 16:9 display diagonals are
determined in the same manner as that
done for determining the viewing dis-
tance as three times the picture height
for a 1,125 system or the viewing dis-
tance as seven times the picture height
for NTSC; i.e., determined using the 1

y-axis selection circuit

x-axis selection circuit

arc minute resolution of the human
eye. Using the same calculations and
at the same viewing distance, an
NTSC display would be smaller. Any
smaller 16:9 display diagonals than
those shown in Table 1 will waste
HDTYV resolution and at a 30-inch diag-

Figure 2: matrix addressed LCD
Sample and hold elements
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of video 1 2 3 240
Picture
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LCD matrix

onal, produce no better resolution to
the viewer than NTSC.

The display diagonals pretty much
rule out the use of CRTs because of
weight and size. Sony currently sells a
38-inch diagonal HDTV CRT display
(present price $59,500). The price in vol-
ume would likely come down but, for the
home, totally unrealistic values of weight
(over 400 pounds) and floor space re-
quired (41 inches and most important 3
feet deep) are unlikely to be reduced.
These have been key factors behind the
worldwide interest in flat panel displays.

Flat panel LCDs

The principles of operation of any of
the LCD (liquid crystal display) video
flat panel approaches — passive ma-
trix, matrix addressed and active-ad-
dressed passive matrix — are the
same: Each pixel (picture element) of
the LCD panel is presented with the
video voltage of that pixel and that volt-
age regulates the LCD pixel's transmis-
sion (low video voltage = dark LCD
pixel, higher video voltage = lighter
LCD pixel). The most common LCD flat
panel display is the passive matrix used
in watches, calculators, etc. (See Fig-
ure 1.) All LCD displays used for video
are illuminated from the rear.

The passive matrix STN (super twist
nematic) LCD response times still re-
main relatively sluggish, just fast enough

COMMUNICATIONS TECHNOLOGY



“High definition TV ...
will not become a
large business (a
consumer business)
unless the home re-
ceivers produce a
substantially larger
picture than the cur-
rent popular NTSC re-
ceivers.”

to follow cursor movement, and much
too slow for video. The cause of the
speed problem isn’t the STN display it-
self but the standard multiplexing ad-
dresssing method to drive passive ma-
trix LCDs. The current row-at-a-time ad-
dressing method breaks down; after
each select pulse, the liquid crystal sig-
nificantly decays before the next one
refreshes it, causing the display to fade.

Matrix addressed displays

The matrix addressed LCD is one
that has received massive developmen-
tal investments. Twenty-nine Japanese
LCD companies will invest over $1 bil-
lion this year into development, im-
provements and mass production. The
matrix addressed LCD display over-
comes the fading problems of the pas-
sive matrix LCD display. (See Figure 2.)
The matrix addressed LCD display has
a thin film transistor (TFT) at each pixel.
This transistor holds the video voltage
on the LCD pixel until the next “sweep,”
thus overcoming the fading problem of
the passive matrix LCD display.

However, the attendent problems of
perfect deposition of thousands (up to a
couple million in some HDOTV) of TFTs
over the height and width of the display
has produced enormous yield prob-
lems. Yield in the normal manufacture
of transistors refers to the number of
good vs. bad transistors produced in a
6-inch silicon wafer. The problems with
producing transistors (TFTs) on a dis-
play panel (aside from the fact that the
size of the panel vs. that of the smaller
wafer produces significant manufactur-
ing difficulties) is that the yield must be
perfect. The eye is extremely sensitive
to any discontinuities.

Currently, even only 10-inch matrix
addressd LCDs are achieving manufac-
turing yields of 10 to 20 percent or 80 to
90 percent rejects; and worse, the prob-
lem is aggravated as the displays get
larger. One proposal for large displays
under some consideration is to “tile”

COMMUNICATIONS TECHNOLOGY

Table 1: Scanning relationships

viewing distance)

System Scan ratio
Narrow Muse (NHK) Japan 1,125/60
DigiCipher (GI/MIT) 1,050/59.94
DSC-HDTV (Zenith/AT&T) 787.5/59.94
AD-HDTV (ATRC) 1,050/59.94
Channel Compatible

DigiCipher (GI/MIT) 787.5/59.94

under test and display scan size for each (at the average home

used by the five HDTV systems

16:9 display
diagonals at a 9-ft.

Scan type viewing distance
Interlace 65 inches
Interlace 60 inches
Progressive 46 inches
Interlace 60 inches
Progressive 46 inches

many of the smaller displays to make
one large one. However, the problems
here are apparent (aside from the fact
that the high cost of the aggragate col-
lection of the panels is obvious) and at
present far from solved.

Active-addressd
passive matrix displays

At the '92 meeting of the SID (Society
For Information Display) in Boston, a
small company (In Focus Systems Inc. of
Tualatin, Ore.) presented a paper and a
color demonstration of a very interesting
new approach to a passive matrix LCD —
the active-addressed passive matrix
LCD.22 Paul Gulick, vice president of
technology for In Focus Systems, stated
that though the dem-

row driver for active addressing. Since
every row is simultaneously “selected,”
the column signal depends upon the
collective information state of all pixels
in the column. Special algorithms are
therefore required to generate the col-
umn signals to ensure that each pixel
receives its proper RMS voltage. (See
Figure 3 on page 98.) With active ad-
dressing, the pixel sees many small
pulses and the liquid cyrstal never has
time to decay before it is pulsed again,
even in very fast STN cells.

Active addressing requires a sophis-
ticated algorithm that allows the simul-
taneous driving of multiple rows and
columns to provide exact control over
any pixel without loss of contrast.  —

onstration unit was
small (4-inch diago- | Table@ 2: Comparison of 40-inch direct-view
nal with a 240x240 | HDTV technologies
pixel configuration) :
the performance Feature CRT TFT-LCD PDP
was outstanding — | Peak area luminance (fL) a5 35 35
especially since it .
was in color. In this | Typicalhead
scheme, instead of | POWer consumption
each row being se- (W @ 40 percent APL) 180 230 100
quclentliallg pulseq, or | Maxium head
e e | Eoermpion

~ | (W @ 40 percent APL 200 2 160
play, all of the rows Wb ) 2 B
are selected all of | Average luminous efficacy
the time with special, (Im/W @ 25 percent APL) 0.23 0.17 0.42
low amplitude bi-
level signals. Each Gray scale (levels) 256 64 256
row receives its own | wanitor weight (Ibs.) 400 50 60
characteristic signal.
The row signals are | Monitor depth (in.) 34 2 2
conveniently deliv- ... )
ered with a stan- Viewing angle Excellent Restricted  Excellent
dard LCD column | Rgeative cost Medium  High Low
driver used as a

DECEMBER 1982 97



Figure 3: Active addressing
of passive matrix LCD
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Full color is achieved through In
Focus’ proprietary triple supertwist
technology TSTN where three STN
panels are stacked together, each con-
trolling a subtractive color primary, al-
though additive color techniques are
possible as well. Since each panel is
capable of displaying 64 gray levels, a
palette of 262,144 colors is possible.
The response time of the system is 30
ms at operating temperature and the
contrast ratio measured off the screen
is over 30:1. The display resolution can
easily be exteded to 640x480 with no
impact on display performance.

In Focus claims that active address-

ing presents a pathway to obtaining
TFT-like performance with existing low-
cost STN manufacturing techniques.
Besides the obvious advantages of cost
and production volume STN has over
TFTs, the aperature ratio of an STN
pixel is inherently larger than that of a
TFT pixel because bus lines and tran-
sistors are not present on the sub-
strates. This allows for more light
throughput, especially at finer resolu-
tions. In Focus also claims that active
addressed displays will achieve rapid
commercialization because no new
technologies or production methods
need to be developed, and there are no
critical yield issues.

In Focus is a 6-year-old spin-off of
Planar Systems, in turn, a spin-off of
Tektronix’s display operations. Shortly
after the SID show a new and interest-
ing development was revealed when
Motorola and In Focus made a state-
ment. Motorola is going to make a
$20.2 million investment for a 20 per-
cent equity in In Focus and will form a
50-50 partnership to build an active-ad-
dressed passive matrix plant in the
Portland area.

Plasma display panels (PDP)
PDPs are another flat panel display
area receiving a great deal of attention. At
the SID show Texas Instruments-Japan
showed a prototype of an NHK/OKI 25-
inch color plasma HDTV with pulse
memory. Peak white luminance is rated
at 90 cd/m?, but according to observers,

the exhibited unit was probably produc-
ing about 75 cd/m2, which the ob-
servers noted was subjectively bright
enough and with natural and pleasing
colors. Commercial introduction is tar-
geted for late 1993 at $10,000, which is
the target time and price for commercial
CRT HDTV receivers.

In early October Fuijitsu, at the Japan
Display '92 conference in Hiroshima,
demonstrated a 21-inch full-color ac
plasma display that it is going to make
commercially available initially at
$7,000. The display is 1-1/4 inch thick,
weighing 10-1/2 pounds, has an area
luminance of 150 cd/meter? and has a
viewing angle of more than 140°. Akira
Otsuka, the project manager of design
and engineering at Fujitsu’s display di-
vision, predicted that a 40-inch HDTV
wall-hanging ac plasma display can be
commercialized within a year or two. He
said “with no doubt, it's technically fea-
sible — 50- to 60-inch displays will be-
come ready within three to five years.”

Standard monochrome plasma dis-
plays contain neon and emit the same
red light as a neon tube; custom ver-
sions have reached sizes to 1.5 m (60
in.), while laptop computer-size
monochrome panels sell for about $500
each in quantity.

Color plasma panels work like a fluo-
rescent bulb, containing color phospho-
rs that convert ultraviolet light from an
internal gas discharge into visible light.
Such a configuration is used by the
TI/NHK/OKI unit as shown in Figure 4.
Acording to Peter

98 DECEMBER 1992

Figure 4: color plasma display cells

Friedman, president of
Photonics Image (North-

Anode

Rear plate

Front plate

Cathode

wood, Ohio) — another
PDP manufacturer —
manufacturing costs for
color ac plasma will be
well below those for
TFT LCDs. His projec-
tions show a better than
90 percent yield for dis-
plays, even as they
scale up to 55 inches
and beyond. He be-
lieves (not unexpected-
ly) that PDPs will lead to
the first practical, non-
projected large screen,
picture-on-the-wall
HDTV display.

A comparison of these
technologies taken from
the publication of SID*
is shown in Table 2 on
page 97. (In Table 2 the
display head is the dis-

Phosphor
layer
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play itself with its associated drive and
control electronics. The luminous effica-
cy of the display head is the total lumi-
nous flux emitted by the display head
divided by the electrical power required
to produce it — under typical operating
conditions.)

Microtip flat panel display

An intriguing — though far from fully
developed — scheme is essentially a
flat CRT. A feasibility demonstration of
a color display using the microtip tech-
nology was recently shown at the Labo-
ratoire d’Electronique et de Technolgie
de l'Informatique (LETI) in Grenoble,
France. The microtip field emission dis-
play (FED) technology was pioneered
by SRI International (Menlo Park, Calif.)
in the 1960s. The microtip fluorescent
display is a thin CRT with two main fea-
tures: it contains a large matrix of mi-
croscopic electron guns, called mi-
crotips, that emit cold electrons by field
effect, and it has a low-voltage screen
that produces light when struck by elec-
trons. (See Figure 5.)

The microtip flat panel display uses
a large array of microscopic tips that
emit electrons. The electrons are accel-
erated toward phosphors across a vac-
uum. The principle is the same as that
of conventional CRTs, but the electron-
flight distance is greatly decreased, and
the number of electron guns is greatly
increased. The entire panel is only 2 or
3 mm thick, unlike displays of conven-
tional CRTs. The configuration of these
microtips to make a flat panel display is
shown in Figure 6.

In this microtip display configuration,
the anode is patterned in three sets of
indium tin oxide (ITO) stripes, each cov-
ered by different phosphor, with stripes
of the same color interconnected. In
each pixel, the same cathode is used to
excite all three colors by positively bias-
ing one set of ITO bands after the
other; at a given time, the electrons
emitted by the cahode are attracted to
the selected phosphor by the active
anode. By switching anode voltage on
each color, and by sequential address-
ing of the cathode, a full-color image
can thus be displayed. This principle re-
quires a faster line scan than a
monochrome display because three
frames must be addressed per picture;
the fast response time of the field effect
makes this possible.

This scheme needs much more de-
velopment before it could be consid-
ered a candidate for consumer HDTV
use. However, it has already attracted
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the attention of a number
of military/aerospace
contractors who have
joined with Microelec-
tronics Computer Tech-

Figure 5: Microtip configuration

<

nology Corp. (MCC) to
form a consortium to de-
velop these for military
use — largely avionic
displays (although Zenith |
is said to be negotiating |

to join the consortium). A
French company, Pixel
International, has li-
censed LETI's FED tech-
nology and according to
Pixel's founder, Jean-Luc
Grand Clement, it will
start selling notebook
computer-sized screens
(8.5-10 inches) at a
medium volume of 200-
300 screens a day by mid-1994.
Meanwhile, Pixel is seeking world-
class partners — those that turn out
2,000 screens a day — to help pene-
trate a global market. Within five
years, Pixel plans to attack the HDTV
market with direct-view, 1/2-inch
thick, 40-inch displays.

Conclusions

Since a large picture display is
necessary for an HDTV consumer
success, a review of the available
display techologies reveals problems
of a differing nature — depending
upon the specific display technology.

CRTs produce bright pictures,
which is important when in high ambi-

\ T /‘ Photons
\ /

Conductive cathode

ent light conditions; e.g., viewing the
soaps or a ball game in mid-day with-
out having to draw the blinds. Howev-
er, for HDTV the weight and furniture
size rule agains CRTs. Although
these negative factors work against
CRTs for home HDTV display use
they are being used in some busi-
ness applications of HDTV where
these drawbacks can be ignored;
e.g., use in the auto industry for vehi-
cle styling, etc. CRT projection sets
— both front and rear — produce
good sized pictures but suffer in high
ambient light — and they also are
heavy and are large furnitures. The

(Continued on page 100)
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Figure 6: Microtip display configuration
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FOR SAFETY’S SAKE
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Part 2: Tools and personal
protective equipment

By Michael H. Morris
President, Taytor, Morris & Associates

recall vividly as a child building my first

tree house. | had found the perfect tree,
the right materials and the proper tools. |
had at my disposal all of the tools a enter-
prising 8-year-old could ask for: a rusty
saw and a single-edged hatchet, good for
pounding nails or form fitting hard-to-use
materials.

Being distracted for a moment, |
picked up a 16 penny nail and with my
first stroke realized that | had used the
wrong edge of the hatchet. Looking down
| could see the sharpened edge precisely
intersecting the head of the nail. | remem-
ber thinking at the time that it was not luck
that left me with my fingers, but my supe-
rior skills as an 8-year-old master crafts-
man. In retrospect — I'm slightly more
mature now — | now recognize that | had
used the wrong tool for the job.

The federal government, through the
Occupational Safety and Health Adminis-
tration and OSHACct, protects people like
you and me through the various stan-
dards that require employers to provide
training to the worker. This not only pro-
tects the worker from injury but those who
work in and around the area where the
tools, equipment and materials are used.

OSHA gives us the right, and more im-
portantly the obligation, to work in a safe,
healthy environment. As with any tool, we
can choose to ignore this right, and use
the tool in a manner that is not consistent
with its intended use.

The Telecommunications Standard
(Part 1910.268, Sections A to S), defines
the specific procedures we are required
to use when inspecting safety equipment
and tools. It tells us about safety proce-
dures that we should observe while per-
forming various tasks, directing us in the
specific procedures that we must use
when we perform specific job functions.

OSHACct Standard 1910.268 is 31
pages long. It covers a broad range of in-
formation. ltems such as battery handling,
first-aid kits, pole climbers, lead soldering
and insects are examples of information
covered. To address every point in this
standard would be very time-consuming.
OSHA requires that every cable operator
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have a copy of the Telecommunications
Standard. More importantly, you are re-
quired to be trained in all aspects of the
1910.268 as it relates to your job func-
tions. If you have not read it, ask your su-
pervisor for a copy.

Critical areas of 1910.268

To assist you in focusing on critical
areas of 1910.268, here's a few exam-
ples of items you might want to refer to:

* Heading (D) deals with employees’
protection in public work areas. Warning
signs and/or flags shall be placed con-
spicuously to alert and channel approach-
ing traffic ... The employer shall ensure
that an employee finding any crossed or
fallen wires that create or may create a
hazardous situation at the work area (i)
remain on guard or adopt other adequate
means to warn other employees of the
danger and (i} has the proper authority
notified at the earliest practical moment.

* Heading (F) covers tools and person-
al equipment. Generally ... before each
day’s use the employer shall ensure that
these personal protective devices, tools
and equipment are carefully inspected by
a competent person to ascertain that they
are in good condition.

So who is a competent person? You
are! A worker who is considered qualified
in the completion of his work duties is
considered competent. Therefore, you

Clarification — In Part 1 (October) a
reference was made regarding the test-
ing of linemen's body belts. It should be
noted that OSHA requires the tests to
be done on production line samples by
a nationally recognized testing lab, not
the employer. As well, once a belt has
been so tested, it cannot be used to pro-
vide fall protection. (Thanks to SCTE's
Ralph Haimowitz for pointing this out.)

are responsible to examine your tools and
equipment before each and every use.

If your gaffes are worn to a length of
less than and 1/4 inches, they must be re-
placed. If your ladder is missing rungs or
if the rungs are loose, remove it from ser-
vice. If your drill has a frayed cord (expos-
ing electrical wires) repair it or replace it. If
your rubber gloves have holes in them,
discard them and get a new pair. Rubber
goods (i.e., rubber gloves and blankets)
should he tested no less than once every
12 months.

As cable TV technical personnel we
work in and around dangerous situations
on a daily basis — situations that may not
allow us a second chance if we make a
mistake around electrical lines, in closed
spaces or at high elevations.

No rule or regulation can make you
use tools and equipment correctly. It is
your responsibility to use common sense
as you perform your daily work assign-
ments as well as follow safe work prac-
tices. Although you may say: “It's my life.
Let me live it my way,” or “I know it all,
don't bother me with all the rules” — you
may be setting a poor example for some-
one who looks up to you or worse, cause
serious injury to or the death of someone
else because of your poor work habits.

No job is more important than the safe-
ty of workers and those around them. CT

Flat panel displays

(Continued from page 99)

active matrix LCD flat panels have
enormous problems in achieving any
reasonable size for HDTV. When
used in projection rather than direct-
view they suffer from the same prob-
lems as CRT projection.

At this point in time, at least two
flat panel methodologies seem wor-
thy of continued close attention —
the active-addressed passive matrix
LCD and the plasma display tech-
nologies. CT
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Combining different carrier-to-r

Calculations made
simple — Part 1

Trunk | Divide Bridger Divide
C/N by 10 | Antilog calculations | by 10
-47.2 | -47.2 | 1.9-05 -67 -6.7
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The Budco Taplock.

>

The Budco
Taplock. Setting the industry
standard, time and time again.

Budco

The Taplock Company. Setting The
Industry Standard In Drop Markers.

Budco invented the
Taplock in 1970. Improved it
in 1976, 1981, 1982, and 1986.
And more Budco Taplocks
have been sold than all
competitor drop marker
products combined.

1-800-331.2246 - Fax: 1-918-252-1997
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P.O. Box 3065 Tulsa, OK 74101

This installiment deals with ] .
carrier-to-noise ratio mea- | Cascade (trunk only) canrier-to-noise
surements. Part 2 will deal 10 x (log Single Cascade B —
with composite triple beat | Cascade | cascade) station C/N C/N
measurements.
17 123 |+ -59.5 = -47.2
By Mark Harrigan N _
State Engineer =
TCI Cablevision of California N _
he accompanying “cal- i + = ]
culations made simple” -+
tables were put together to + 5 T
Single station carrier-to-noise
Thermal Input I Station Equalizer
noise level noise figure loss C/N . .
assist our field personnel who are re-
-59 - 10 + 8 + 15 -59.5 quired to perform these calculations
monthly at random test point loca-
-59 : 5 b ! = tions. | call them simple because even )
HEADEND ‘
EQUIPMENT The Original Cable Drop
REPAIRS .
e e Marker Is Still The Best.

See us at the Western Show, Booth# 1466. Reader Service Number 63
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oise numbers

AML noise

1st line extender | Divide 2nd line extender | Divide Divide
Antilog (if applicable) by 10 |Antilog |(if applicable) by 10 | Antilog (if applicable) | by 10 | Antilog = Log x 10
1995 |+ -62 6.2 |6.31-07 -62 -6.2 |6.31-07 -54 5.4 3.98-06 |2.45-05| -46.1

+

ks

1

if you forget all the formulas, the ex-
ample lines (highlighted in the table)
will get you there (if you can get the

the amplifier single station specifica-
tions, which should be typed on the
form before it's passed out. Beyond its

provide a good “practice application”
of the classroom training field techs
receive, making what they are taught

same answer) as long as you have primary purpose, these forms heip a little more relevant.

BTB
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in a reliable compact unit that includes the patented Antronix CamPort”.
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the decade and into the next century.
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40 Years of Quality

Southeast: TVC/Interstate — Sarasota, FL (813) 371-3444 1-800-245-4423

Corporate Office: 1746 E. Chocolate Avenue, Hershey, PA 17033

See us at the Western Show, Booth# 1429. Reader Service Number 64
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I changed the converter:
S0 what is it I do now?

By Les Read
Field Service Engineer
Sammons Communications

s this familiar? You've just been pro-

moted to technician after a distin-
guished career as installer. You have
gone through a too-short period of on-
the-job training with an experienced
technician. Today is your first day work-
ing alone.

The customer has a problem picture
and you have found that the problem is
not the TV set nor the converter. And
the levels into the converter are fine.
Where do you go from here? What is the
best way to solve the problem?

Getting ready

First, do you have the proper tools?
You need a signal level meter (SLM), a
digital voltmeter, and a TV set you can
use in the field (either DC or one with a
generator). What else? You need a
knowledge of appropriate trunk and
feeder levels and AC and DC voltages.

Second, listen to the customer and
observe the picture and sound on the
customer's TV set. Describe the picture
to yourself as perhaps “snowy,” “having
horizontal lines,” “having diagonal lines,”
“with two pictures superimposed,” “with
some snow and some pattern” or what-
ever other words come to your mind. Is
the sound clean, “buzzy” or “muffled?”
Don't try to figure out what could be
causing the problem. Just remember
your description.

Third, check signal levels across the
band. Are they all reasonable or are
some extra high or low? If some are high
or low, are they clustered at one end of
the band or are they sprinkled all across
the spectrum? Remember if there is any-
thing unusual about the levels.

Fourth, connect your test set in place
of the customer's TV set. Can you see
the problem there? If you can't see it
there, you will find it difficult to see out in
the field!

In search of good pictures

Your next step will be to find an up-
stream location where pictures are
good. For troubleshooting purposes, it
really doesn't matter whether you find
pictures good at a trunk amplifier or a
line extender or a tap. Remember we
are not just looking for good levels, we
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also are looking for good pictures. Use
your test set.

Now you are going to use the “Rule
of Halfway.” Roughly stated, this is if you
know where pictures are bad (the cus-
tomer's house) and where they are
good, then if you split the possible loca-
tions of the defect in half and check at
the middle, you will have optimally used
your time in pinpointing the location.

This works most cleanly dealing with
trunk amplifier cascades. For example, if
the problem is present at the 16th trunk
amplifier in a cascade and the headend
is clean, the (theoretically) optimum am-
plifier to test would be the eighth, then
the fourth or 12th, etc. This assumes
you have no prior knowledge of the pos-
sible problem locations and all locations
are equally accessible.

Applying this to a feeder run, you
would choose taps by halves. Again you
would choose the more accessible loca-
tions for testing.

You probably have some idea where
the pictures are good. For instance, if
there are only a few calls about a popu-
lar channel in a localized area, you may
guess the trunk is OK.

What do we do now?

Assume now that you have found
where the pictures are good and the first
location in the system where the pic-
tures are bad. They look much like those
at the customer's house. This location
could be a tap port if you are working
feeder or a trunk station if there is a
trunk problem.

Check the input and output levels,
and AC and DC voltages. This is proba-
bly not news, and is probably your com-
pany's standard troubleshooting proce-
dure on trunk amplifiers and line exten-
ders and can give you much information.
Be sure, in checking levels, to check the
channel giving the problems in addition
to the pilot channels. Check any others
that appeared odd at the customer’s
house.

Checking input and output levels is
easy on amplifiers, which always have
test points. It is not so easy on taps but
can be done with a housing-to-F adapter
screwed into the port and touching the
seizure screw. It is important to realize
that this technique “loads” the signals so:

* The levels you read are approxi-

mately 3.5 dB down from the levels
under normal operation, and

* At the time levels are being read in
this manner, there is an impedance mis-
match on the line.

There may be power on the line.
Don't blow a fuse!

Also, the SPD-30 (otherwise known
as the “Speedy 30") should be men-
tioned. This test probe is designed to
bridge across the center conductor and
at the meter end to present the signal
exactly 30 dB down. There are two im-
portant facts about the SPD-30:

1) It does not load the line down.
What you read is 30 dB below actual
signals.

2) ltis nota 30 dB pad. It is not a pad
at all. You cannot use a pad in place of
an SPD-30 and you cannot use an SPD-
30 in place of a 30 dB pad!

Measure AC and DC voltages at a
suspected problem location. DC volt-
ages in trunk amplifiers and line exten-
ders have narrow tolerances, often £ 0.5
volt, and your digital meter should read
the specified value on a properly operat-
ing unit. AC voltages, on the other hand,
can vary over a wide range and the abili-
ty of meters to read them accurately
also varies widely, depending on the
power supply waveform and the meter
circuitry. It is a good idea to check your
AC meter on properly operating ampli-
fiers to get a feel for a satisfactory volt-
age reading. (Editor’s note: Unless you
use a true RMS digital meter, your AC
voltage reading will be about 10 percent
high when measuring the quasi-square
wave power on cable systems.)

Meanwhile, back at the location of
defective signals, you have some choic-
es to make. You have narrowed down
the location of the defect to that location
or the previous one. (It could be the out-
put connector at the previous one,
couldn't it?) At this point signal level
measurement and visual inspection may
give you the answer. What if it doesn't?

Fuzzy logic

It would be great if, using deductive
reasoning and a few well-chosen tests,
we could go directly to the fault, identify
it immediately and fix it quickly. And
most of the time, with more experience,
you will do just exactly that!

Sometimes you will be faced with a
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problem that could be caused by one of
the following several components: input
connector, output connector, trunk mod-
ule, AGC module, bridger module, tap
plate, etc.

Make a guess at which component to
change, but allow yourself to be mistak-
en. You may have to change several be-
fore the problem is fixed. After each
component is changed, it is good prac-
tice to check pictures to see if the prob-
lem is cured. It often is cheaper overall
to replace several components, even if
only one is defective, than to spend a
great amount of time pinpointing the
failed component by analyzing the
symptoms.

Engineers sometimes fall into the trap
of excessive symptom analysis when
dealing with field problems. If you have
one working with you who is afflicted
with this disease, and you are working
on a problem, let him amuse himself by
the analysis, but go ahead and change
out a few things that might be the prob-
lem. When the problem is solved, he will
probably say, “Yes, that's what | though
it was.” If he feels really good he may
buy you lunch.

I remember vividly an incident involv-
ing an intermittent trunk outage occur-
ring during a city council meeting where
a new franchise was being discussed.
The engineer was in the headend ana-
lyzing the whole power supply structure,
while a technician found where a tree
had rubbed the cable and caused a
short!

Intermittents

The easiest problem to find is a com-
plete outage. Constant picture defects
are nearly as easy, depending on the
symptom. But, listen to some techni-
cians telling “war stories” and you will
hear about really difficult problems.

The customer says: “It was really bad
this morning, but it is OK now.” Or, “It
happens about every 30 minutes to two
hours, sometimes in the morning and
sometimes in the afternoon.” Or maybe:
“The man who was out here last week
changed the box on the set and re-
placed some fittings, but it still comes
and goes.” Sound familiar?

There are three ways to handle inter-
mittents:

1) Luck

2) Rebuild the entire system

3) Use two patient technicians with
communications

Luck works sometimes. If you receive
a complaint of intermittent problems,
check the line for possible defects even
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“Engineers some-

times fall into the
trap of excessive

symptom analysis
when dealing with
field problems.”

if the symptom is not present. You may
discover and fix the problem. Even if you
don't, you have taken the first steps to-
ward the solution.

What about waiting for the rebuild?
Try to tell a customer: “We're waiting for
a rebuild.” He responds with: “Why can't
you fix this problem?” What do you say?
So, when your luck runs out and the re-
build is in the next century, what do you
do?

You must see the symptom. Ideally
you see it on the customer's TV set and
on your test set at the same time. It also
is good to monitor the channel with an
SLM and notice what, if any, changes
the problem causes. Then the other pa-
tient technician goes upstream and
looks for the symptom, staying in con-
tact with you by radio. You tell him when
you see it. Also watching the same
channel, he either does or doesn't see it
and moves up or downstream depend-
ing on this. This can take hours. (I hope
the problem channel is at least moder-
ately entertaining. You do enjoy the
shopping channels, don't you?)

Multiple problems

We've all had these. You go on a ser-
vice call and you find and fix a problem.
The customer says, “The pictures are
better, but they still aren't good.” And the
customer is right. And you find and fix
another problem. And, in some extreme
cases, there is an additional third prob-
lem.

You have spent all morning on a ser-
vice call, the schedule is disrupted, you
are frustrated and you may long for the
days of your distinguished career as an
installer. You are not alone. It takes
much longer to fix a symptom caused by
multiple problems. For lack of a better
name, I'll call this “Read's Law™ The
time spent on a service call varies as the
square of the number of problems caus-
ing the call.

For example, if there are two sepa-
rate problems it will take four times as
long. If there are three separate prob-
lems, it will take nine times as long. Four
problems take 16 times as long, etc.

There also is the weather/time/event

corollary. The probability of beginning a
multiple problem service call is minimum
on a warm sunny Monday morning, and
maximum on Friday at 4 p.m. in a cold
rain, and with the existence of your sa-
cred oath you will attend your daughter's
dance recital at 6:30.

Just remember, when it happens to
you, you aren’t the first one.

After it’s fixed

It's over. You have located the prob-
lem and fixed it and the customer has
good pictures. There is still one bit of un-
finished business. Remember the defec-
tive pictures and sound, how the levels
behaved and the problem that caused
this appearance. Add this to your person-
al, perhaps unwritten, file of experience.
As time goes on, you will have a good
history of defective pictures and possible
causes. Then you are on your way to a
distinguished career as a technician.

Don't forget to turn on your leakage
monitor! BTB

The author would like to thank Mark
Gearhart and Mike Radke of Sammons
Communications for their valuable input,
and he admits to his share of problem
over-analysis.
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Basic troubleshooting

By Robert E. Hagan Il
Plant Manager
Longview Cable TV

hen we start talking about service

calls or troubleshooting a line
problem, technicians start trying to ana-
lyze the problem by just looking at the
picture. We walk in, look at the picture
and say, “Yep, | know what that is. | had
the same problem over on John Doe
Street last week.” But when we come in
from “fixing” the problem, we still have a
problem. So, let's go back to the basics
of troubleshooting and set a format for
line problem troubleshooting.

Before entering the house

When a technician drives up to a
house for a service call he should do
several things before he approaches the
house. First, he should look at the tap to
see if it is up to specs (i.e., shields on
traps and drops tagged properly and tied
off properly). Next he should inspect the
drop and make sure it is following power.
Then he should check to see if the drop
is @ messenger and if it looks damaged
in any way. If possible, he should inspect
the ground block. This may help the tech
solve the problem by simply knowing that
the equipment is old or damaged. This
also will give him an idea of what type of
maintenance he will have to do before he
leaves this address to bring it up to the
current installation specifications.

At the TV set

Once inside the subscriber's home,
the technician should look at the picture
on all channels, not just one! The most
important thing he should do is take a
signal reading behind the TV set and log
this reading. This will let him know if the
problem is right at the TV set or if it is still
in front of this point.

Next, he should go back to the ground
block and take a reading, which also
should be logged. This will let the techni-
cian know if he should go to the tap or re-
place the line from the ground block to
the TV set. Then, at the tap, he should
repeat the same procedure, taking read-
ings and logging them. He also should
remember that if there are traps or de-
coders, a reading should be taken before
and after them before he comes down
the pole. If he follows these steps, there
is no reason why he cannot solve any
problem from the tap to the TV set.
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“All problems have
their own unique way
of developing, but
solving the problem
is basically the same
procedure in each
case.”

Trouble farther down the line

Now that we have gone over the basic
steps in troubleshooting at the sub-
scriber's home, let's move on. When
tracing down a line problem, whether it is
feeder or trunk, there is always a “Point
A” and a “Point B.” Point A is a good
point and Point B is a bad point. Now, the
technician can find the problem because
it will be somewhere between these two
points.

There are three basic pieces of equip-
ment that will help him find most any type
of problem. They are the field strength
meter, the volt-ohm meter and a test set.
Many times the technician will not be
able to see a problem on his field
strength meter or volt-ohm meter. This is
when he must rely on his test set to
check the picture quality.

There are many different checks the
technician can do at each point that will
help him isolate and fix the problem
quickly. First we will look at a voltage
problem. If there is no AC into an amplifi-
er, he should find the power supply feed-
ing that amplifier and check it completely.
This includes making sure the ferro is
putting out 60 VAC; making sure it is
passing through the standby unit (if there
is one); and checking the power inserter
(in and out) on both legs. This will give
him a Point A (good point) or put him at
the source of the problem. If this does not
locate the problem he can now start look-
ing for it by checking all splitters or direc-
tional couplers and amplifiers between
his established Point A and Point B. This
procedure should be repeated until he lo-
cates the problem. However, this does
not always hold true for a short. But, that
is a different story.

Low signals

Now, we should look at a signal prob-
lem. If the technician has already deter-
mined that there is a low signal at the tap

through the basic procedure check at the
subscriber's home, the next step he
should take would be to go to the nearest
active device (i.e., line extender, bridger
or trunk amplifier). At this time he can de-
termine whether or not he is at the source
of the problem or whether he needs to
back up more and start narrowing it
down. For example, if he is at a line ex-
tender and the signal is good in and out,
he has located his Point A and he already
knows his bad point, Point B, is the tap
feeding the subscriber. He should then go
halfway between these two locations and
recheck the signal and AC if applicable.
Then he would just repeat this same step
until he is able to locate the source of the
problem.

When a technician is at a line exten-
der, bridger or trunk amplifier, he should
always check the input signal first. If the
input signal is bad, he knows that he has
a problem at or before that point. After he
has checked the input, he should check
the AC and DC voltage. Here again, if
there is no AC there will not be any DC,
which of course does not allow any out-
put. If there is AC, he can now check the
output signal. He also should be careful to
check all surge protection devices and
make sure all seizure screws are snug.
After he has checked all seizure screws
and surge protection devices, and his
input is good but output is still bad or non-
existent, he can start the process of elimi-
nation inside the amplifier.

Having already established good AC
and DC and good input levels, the next
step he should take would depend on
what type of equipment is in his system.
For example, the Texscan amplifier has
basically four items that might cause this
type of problem. They are the continuity
module, the trunk module, the wiring har-
ness (base plate) and the output bell in-
side the housing. By checking each of
these items one at a time, the technician
will be able to solve this problem at this
amplifier.

All problems have their own unique
way of developing, but solving the prob-
lem is basically the same procedure in
each case. Following these basic steps
will help the technician solve any problem
he may encounter in the technical opera-
tions of a CATV system. Remember,
there will always be a Point A and a Point
B with the source of the problem in be-
tween. BTB
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Southern fried signal surveys

By Rex Porter

id you ever wonder how we knew

where to locate the thousands of
CATV towers serving cable TV cus-
tomers? In the old days, before we had
computers to figure out the best loca-
tions, some of us spent weeks studying
maps and reading signals before the city
officials were ever approached about the
possibility of building a system. Although
some mistakes were made and towers
located on the wrong hillside, most tow-
ers stand today where we originally built
them 30 and 40 years ago.

In the early '60s, one of my jobs was
to travel in lllinois, Indiana, Kentucky,
Tennessee, Georgia and Florida to run
signal surveys before a tower would be
erected. Now, in many towns, | found
that TV signals were either so weak or so
few that people often didn't have TV sets
in their homes and usually didn't have a
TV dealer in the town.

During these years, the western divi-
sion of our cable company was building
microwave and cable systems across
southern California, Arizona and Texas
to bring the Los Angeles independent
stations to the East Coast. The eastern
division of our company, where | worked,
was building microwave and cable sys-
tems southward to bring the Chicago in-
dependent and, hopefully, New York's in-
dependent station, to link up and basical-
ly cover the country with as much addi-
tional programming as possible. (You
must remember that we didn't have satel-
lites or HBO or any of the premium ser-
vices back then.)

On the road again

Our eastern regional offices were in
Decatur, Ala.. and on this cold fall Thurs-
day, my boss told me to get ready to run
signal surveys in the Horse Cave, Ky.,
area over the next two or three weeks.
On Sunday afternoon, | drove my van to
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“By 5 o’clock, there
must have been 60 or
70 people sitting
about 10 feet from
my van like a minia-
ture drive-in theater.”

| Powderly, a small town in Kentucky

where | would run my first test. But the
second town to be checked stays in my
memory. It was to the east of Paducah,
set in a tiny valley surrounded by tall
mountains.

| brought along a set of topographical
maps (these maps to illustrate the high-
est and lowest elevations), a Sadelco
meter, a larger 704 FSM, a TACO anten-
na (which is really a two piece low-

| band/high-band unit), a pad of 360° cir-

cular charts (which | drew up in my office
in Decatur), a telescopic mast for my an-
tennas, a lined notebook, an alarm clock,
a sleeping bag, a supply of food, a rifle
and a pistol. The firearms were neces-
sary due to my often setting up on the
back side of a mountain range, away
from town and closer to some big wild
animals.

However, at this little town, | found
from the “topo™ maps that the most likely
spot for good signals from three direc-
tions should be on the side of a mountain
next to a local sawmill. So, | drove up the
winding dirt road to the sawmill and un-
packed my equipment. First, | attached



the TACO antenna to the mast on the
van, raising it as high as possible and
then locking it at that height but leaving it
loose enough to turn. Attaching the 704
meter to the downlead, | started reading
signals from about three different states.
At this height above ground, coupled with
lack of sophisticated equipment, anything
from 30 microvolts and up becomes quite
interesting.

On this trip, | had a real little jewel to
work with. | had one of the first GE Porta-
Color TV sets to check picture quality.
So, | hooked up the color set and noticed
sawmill workers were paying more atten-
tion to my work than their logs. Most of
the programs were black and white but
about every third or fourth one was color.
| could see into town by looking back
east over the trees. | began to see cars
from town heading up the dirt road. But
to run a good set of signal surveys, you
have to really keep your mind on your job
and | didn’t think things too strange at the
time.

Let the show begin
and pass the vittles

| had the doors of the van wide open
with the little GE color TV set blasting
away and | had to change channels
about every 15 minutes to check for
fades, co-channel, power noise, hum and
other picture disruptions. From time to
time, | noticed that there were people
watching the TV set but | just thought it
was the workers from the sawmill taking
a break. Busied with the pictures, draw-
ing the angles of incoming signals and
noting whether the picture had problems,
| wasn'’t really paying any attention to
anything else. But, when | got ready to

change one channel after about 15 min-
utes, | felt someone tapping my shoulder
and | turned around to find about a dozen
people from town all sitting in lawn chairs
or on the ground watching the color TV
set in awe. Not only was this their first
time to see any TV programming but
they just couldn't believe the color. “Mis-
ter, them people never watched a whole
program before. If you could, would you
just wait 'til this show is over before you
switch channels, please?”

| don't remember which programs
were on back then but it was probably
Gomer Fyle in the daytime and Gun-
smoke in the evening. But, by 5 o'clock,
there must have been 60 or 70 people
sitting about 10 feet from my van like a
miniature drive-in theater. Now, they
started to bring food from town and by 6
or 7 p.m., they had tables set up with
food like a church dinner on the grounds.
There was ham, chicken, potatoes, cake,
cookies and just about all you would ex-
pect at a country dinner. They also had
sodas, tea and lemonade, just to make
sure | wouldn't object to their watching
television for the first time in their own lit-
tle town.

For the next two days, | had free
breakfasts, lunches and dinners. | got to
know the mayor, the city councilmen and
all the good people of that little town. And
they got ready for cable TV to come to
their homes. On the third day, a heli-
copter flew in and landed on the moun-
taintop. We removed the passenger door
and | placed the Sadeico FSM, the color
TV set and notepad on the floor of the
copter. | had attached the TACO antenna
to a bamboo pole, which | held below the
helicopter as it rose in 100-foot incre-
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ments up to 1,000 feet. | would have to
read the signals, check the pictures on
the TV set and write the information as
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No, I've never been back to that little
town in the valley. | hope they have a
good cable system there. | hope they
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ever saw television, the thrill of it being
in living color and just maybe one of
them will remember | was there when
they tell about it. CT
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Antennas outside of the laboratory

By Isaac S. Blonder
President, Blonder Broadcasting Corp.

A n apology by the author of this arti-
cle is transparently owed to the
professional antenna designers and
their clients. In commenting on anten-
nas in the field, both from my design
experience and observation of those
emanating from other companies, |
hope to be both tactual and accurate.
However, since my theoretical skills
were imparted before World War 1, the
basis of some of my remarks may be
faulty. The slipstick is obviously no
match for the computer, but one tries to
use intuition to counteract the facile
knowledge and accuracy available to
the computer-aided engineer.

My background

The following is a rundown of my ex-
perience: M.S. in physics; 40 years as
an antenna designer and manufacturer;
holder of several key patents on anten-
nas; veteran of a trip through the feder-
al courts, including the Supreme Court
on an antenna patent; salesman with
field trips galore offering antennas; con-
sultant and/or owner of eight high and
low power TV stations; member of the
Federal Communications Commission
Committee for All Channel Broadcast-
ing (CAB) and CTAC Committee, par-
ticularly oriented to TV antennas and
reception technologies; and, the in-
staller of a homemade double Yagi on
my parent's house in 1947.

Some antenna basics

In my opinion, the entire field of an-
tenna design and installation is as
much an art as it is a science. Instead
of existing in a known shielded environ-
ment and containing specific measur-
able components, the antenna often
fails to attain the calculated electrical
specifications and, when installed,
varies unpredictably from the theoreti-
cal values.

An antenna is not a complacent
electronics directory. Its elements must
radiate energy to fulfill its mission.
Every tuned element possesses an un-
known resistive component as well as
reactive, and the uncertainty of these
values make the design and perfor-
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mance of the antenna more of a guess-
ing game than a given. The physical di-
mensions of the antenna elements are
another variable that requires trial and
error to achieve the desired perfor-
mance. Add the potential detuning ef-
fect of the support means and the feed
means and the antenna departs even
further from the required specifications.
Unless there exists a vast body of pre-
vious working designs to fashion a new
antenna, the result is still likely to be off
the target, with or without the computer.

Next, the antenna is modified by its
location on earth on a typical tower, not
isolated as it would be in outer space.
There is a so-called “near-field” in
which the adjacent metal objects are
close enough to the antenna that, for all
practical purposes, they are reradiating
energy and interacting with the RF
source as an integral part of the anten-
na. You can be sure that the desired ra-
diation pattern will be downgraded.

The most unpredictable and harmful
effect of an antenna in the field is the
ground reflection. In most of the instal-
lations, the ground acts as an almost
lossless conductor and sets up a radia-
tion pattern of its own that, at the re-
ceiving antenna, may arrive at an oppo-
site phase and cancel most of the de-
sired signal. At TV frequencies, the ver-
tical signal will display nulls, frequently
at the desired receiving antenna
heights. In the primeval days of UHF
transmission, my company would often
get complaints that our UHF converters
were defective, since the customer was
only a mile away from a multi-megawatt
station and it had to be our product. Try
explaining nulls to him!

Building valid antennas

From 1962-1966 | served as a mem-
ber of the FCC CAB, whose mission
was to revive UHF broadcasting. One
task was to specify and recommend
consumer UHF receiving antennas. All
of the antenna manufacturers were rep-
resented. Practically none of the pub-
lished UHF antenna specifications
matched each others’ products. It also
turned out that the laboratory test
ranges showed widely differing patterns
and gains for each others antennas.
Surprise, surprise. Some companies

“Every tuned element
possesses an
unknown resistive
component as well
as reactive, and the
uncertainty of these
values make the
design and perfor-
mance of the antenna
more of a guessing
game than a given.”

didn’t even bother with test ranges —
they didn’t square with the designer's
specifications! The result was a white-
washed booklet showing the consumer
what antenna configuration would meet
his needs.

It took me a very long time to design
and build a valid antenna test range for
our own use. The typical horizontal test
range described in the textbooks had
severe ground reflections that could not
be suppressed by the described reme-
dies. Finally | visited the RCA Service
Co. featuring its slant range system that
we copied successfully. The transmit-
ting antenna was a broadband, low
gain, log periodic sitting on the ground
pointed at a 45° angle toward the an-
tenna under test, mounted on a tall
tower. The site was an open field and
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fiberglass rods were used to support
the antenna. Our measurements were
repeatable and accurate to at least -20
dB.

You may remember the typical
puffery used by some manufacturers to
describe their antennas as being de-
signed for reception by mileage, up to
175-mile designs. We published our
measurements as found, with minimum,
not typical values. It was strange that
our antennas with the same number of
elements never seemed to possess the
gain figures of our competitors! By the
way, never buy a Yagi with sharply
tuned directors to squeeze out the last
dB of gain. We have measured too
many that seem to have suffered from
manufacturing tolerances, and exhibit-
ed a sharp gain reduction at the high
end of the channel. The result is a fuzzy
picture.

As an intuitive physicist, | pictured
the radio signals as clouds. The
stronger the signal, the darker the at-
mosphere. What a mess ensues! Every
conducting element in the path of the
signal reradiates energy as if it were
another antenna. The top of a hill rera-
diates the signal into the valley. Hot and
cold layers of air act as reflecting ducts
to send signals far beyond their normal
ranges. To anticipate precisely the sig-
nal level and quality at any one location
is a task beyond human skills. Fortu-
nately, we humans tolerate and enjoy
low quality television.

In my early days of selling antennas,
| would drive up in my test van to a dis-
tributor, erect my antenna on a short
mast and find him proclaiming the su-

periority of my competitor's antenna lo-
cated high above his roof. He obviously
never took a course in physics. The
meeting always degenerated into a
price war.

Headends for cable systems were
always a fun visit. It seems that the an-
tenna designer and his kindly words of
advice were the last items on the plate
of the installer. Yagis or log periodics
must be end-mounted or the perfor-
mance suffers. Ghosting varies with the
height of the antenna and its location
on the site. Hopefully each antenna
must be spaced so that its near-field is
intact. If you are creating your own mul-
tiple high gain antenna with a home-
made harness, pray. Any attempt to
cancel ghosts or in-channel artifacts
with physically separated antennas is
always subject to atmospheric va-
grancies. Several antenna sites, with
their own natural shields, is better and
may even be cost-effective. If you ex-
amine a linear (not log) pattern of a
Yagi, the front-to-back ratio is never as
good as the front-to-perpendicular ratio.
Often an interfering signal is best can-
celed by pointing the 90° side at the un-
wanted signal, even if the desired sig-
nal is somewhat weaker.

Fingers and other corrections

In the '60s, as a member of the board
of WNJU-TV, Ch. 47, Newark-NYC, |
was assigned the task of placing the
transmitter and antenna on the Empire
State Building. To get sufficient power
for our transmitter, the elevators had to
be rewired to balance the phase loads
and squeeze out enough electricity for

us. Since the antenna mast was fully
loaded we had to buy dual-segment N-
S RCA antennas installed in the lighted
section below. Understandably, the
other broadcasters forced us to mea-
sure their signals before and after the
installation with a helicopter. The pat-
terns delivered to us by the survey were
distinctly different from those submitted
to the FCC. Perhaps we had paid for
the only airborne study; if others exist-
ed, they were kept confidential. Inciden-
tally, you can only purchase a transmit-
ting antenna based on its antenna
range measurement, not its pattern in
place. The most striking variance was
that of Ch. 13. The 13-antenna system
consisted of four Yagis distributed
around the observation level, suppos-
edly able to deliver a smooth omnidirec-
tional signal. Our survey showed the
messiest, random, spiky pattern | had
ever seen, with peaks and valleys of 20
dB or more. Yet, the public and the pro-
fessionals had not commented on the
inferior signal that should have resulted.
Since the signal was VHF and the an-
tenna had low gain and probably a
good null fill, poor reception just may
have been accepted as a normal occur-
rence.

One observation that might be of in-
terest, my fingers often added exactly
the right correction to the antenna ele-
ments to improve the match, pattern
and overall performance of the antenna
under design. Yet, | could never find a
good substitute for my fingers by mere-
ly changing the size of the dipoles. But
then, who would buy an antenna with a
body attached? CT
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less embedment. Serration under the heads provides
enhanced vibration resistance, while a springy core keeps
them from snapping during installation.

Try SAN-TAP #8 Concrete Screws. Very ideal for SDU's,

clips and many other installations.

©SANKO FASTEM USA, INC.

Natonal Headquarters: 8230 Industry Ave ¢ Pico Rivera « CA 90660

Dear Hands-on Decision Makers:

Quite simply, our screws go where others fear to thread.
Like high density and hard aggregate concrete, for which
masonry anchors were previously unsuitable.

1-800-44-SANKO. ..... 1-800-772-FAXX

The Sharpest :
Just Got Sharper,
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COMMUNICATIONS TECHNOLOGY

DECEMBER 13992 111




AD INDEX

It's so simple! To obtain additional information from any of the display advertisers appearing in this issue of
Communications Technology, please use one of the Reader Service Cards on the facing page (pass the
others along). The ad index below has been expanded to include not only the page number of each advertiser, but
also each corresponding reader service number to be circled on the Reader Service Card.

Reader Service # Page # Reader Service # Page #
ACS Communications ................ S ST 8 OFCO3 . 77
Ad Systems .......cccccciiiiiiiiiin, 55 . 84 Porta Systems...........ccccceeeien 19 19
Alpha Technologies .................. 26 39 PowerGuard..............oooiinni J/ 7
ANIXEET oo 79 .........- 128  Power & Telephone................... 21 25
Antennas for Communications ....52.............. 78 Quality RF Services.................. BBt 59
Applied Instruments............... 9,34........... 8,55 Regal Technologies.................. £ 2N 5
Automated Light Technologies....58.............. 88 Reliance Comm/Tec ................. 2N | 23
Ben Hughes/Cable Prep........... O@......... 1. 108 Ripley Company ..........ccc.o..... 1S 60
Blonder-Tongue ............cccc........ 48...cciin 73  Riser-Bond Instruments............ 34, 54
Cable Constructors................... 44 ............ 68 RLDrake .......cccoeevvvveeiiiinn.. 41 63
Cable Innovations.................... 45 i 50 RMS Electronics.........cccoeee. 29. i 47
Cable Resources...................... L I I 10 Sadelco ....ocoovvvieieiiiiiieeee 50 .. 76
Cable Security .......cccceoviiiiinn . B 6 Sanko Fastem................... 68 111
CadCoO ....ovvvieeiiii e 28 31  Sawtre Electronics.................... 18 ., 18
CaLan INC.....ccoovvvvieiiiiiiiie, 16......... 1415 SCTE......coooiiiiiiii T 17
C-COR Electronics......... 27,69,71.41,113115  Sencore .........cccoovveeeieeeeeieaeennnn, 2 2
Channelmatic ..............ccccoceeee. 5...;.5.2 69  Superior Electronics Group ...... T4 ... 127
Clic Instruments.............cc..e. 14...... gwe- 12 Tektronix INC ............oooeiiinnn 42......... 64,65
ComSoOoNICS ....oovveeeeeeiiiiiii, X SR 79  Telecrafter Products.................... 4o, 4
Contec International ................. B2K.. e 61  Times Fiber Communications...36.............. 57
Corning INC ..o 22......... 28,29  Toner Cable Equipment............ ST 53
DH Satellite ...........ocoovvvereeeennne. 7 g 16 Trilithic oo 49 ... 75
DX Communications................. 12 i, 11 Trilogy Communications ............. S PRI 3
Eagle Comtronics..................... 10L. ... 9 Tulsat.......ccoiiiiiiin 30,31......... 48,49
Gould Fiber Optics ................... 1S 12 US Electronics.........ccccvveeeennn. 56..ccccinnnne. 85
Harmonic Lightwaves ............... 59 . e 91  VIeWSONICS.......coovvvveeeiiiiiinn.. 119 00 o I8
Hewlett-Packard ....................... DA, ox.... .- 87 WaveteK...........occooiiiil 28,76 .............. 45
IpIEK .o 47 v 71 Westec Communications.......... 37 i, 58
Jerrold Communications........... 25. .. 35
=tS) BRARRRE - SRRty AL Dk 72, 116  Back to Basics
Leaming Industries ................... 54 ... 81
Masterack ..........ccccceeeiveeeniinnl. 43 ... 67  Antronix/TVC .......cccoovv 64............ 103
Metronet Inc .............ocoooiie, 70, 114 Avantron .............cccccivieiiinnnnn. 65............ 105
Microwave Filter....................... 46.............. 70 Belden Wire & Cable ................ 66............ 107
Monroe Electronics................... 60.............. 92 Budco........oooiiiiiii B3 Tnee, 102
NCA Microelectronics............... 24 .. 33 Midwest CATV Engineering......62............ 102

112 DECEMBER 1992 COMMUNICATIONS TECHNOLOGY




TECHNOLO

Name

COMMUNICATIONS

Simply circle the number(s) below
corresponding to products of interest!

GY

Title(Please specify)_
Company Name._
Address
City
Phone _

FREE INFORMATION
Reader Service Card
December 1992 (Valid until March 1993)

CT 12/92-1

- 19 38 57 7 95 114 133 152 171 190
1 20 39 58 77 9% 115 134 153 172 191

2 21 40 59 78 97 116 135 154 173 192

3 2 41 60 79 98 117 136 155 174 193

4 23 42 61 80 9 118 137 156 175 194

— — 5 24 43 62 a1 100 119 138 157 176 195
. 6 25 44 63 82 101 120 139 158 177 196

) 7 2% 45 64 83 102 121 140 159 178 197

8 27 46 65 84 103 122 141 160 179 198

— 9 28 47 66 85 104 123 142 161 180 199
ZIP 10 29 48 67 86 105 124 143 162 181 200
~ 11 30 49 68 87 106 125 144 163 182 201

""" 12 31 S0 69 88 107 126 145 164 183 202
13 32 81 70 8 108 127 146 165 184 203

14 33 S52 71 90 109 128 147 166 185 204

15 34 83 72 91 110 129 148 167 186 205

16 35 54 73 92 111 130 149 168 187 206

17 36 s5 74 93 112 131 150 169 188 207

18 37 S 75 94 113 132 151 170 189 208

—————e—— e e e et

MEMBERSHIP APPLICATION

* % % SPONSORING CHAPTER OR

Make check payable to SCTE. APPLYING FOR: D INDIVIDUAL @ $40 SUSTAINING @ $250
Mail To: ® Please print or type information. Data will be used exactly as it is submitted here.
E SCTE
Sl LT 669 Exton Commons ~ (AMR. (JMrs. Qwms.  TmLE:
SN NAME: TEL. #:
Q1 hereby apply for membership in the Fint Initial Last Area Code- Number
Society of Cable Television Engineers, Inc., EMPLOYER: FAX #:
and agree 10 abide by its bylaws. Additional Company Neme Area Code-Number
member material will be mailed to me CO. ADDRESS: :
within 45 days. Payment in U.S. funds is Sweet/PO Ciy State Zip
enclosed. | understand dues are billed USE HOME ADDRESS?
annually. Street/PO City State
YOUR SIGNATURE: DATE:
EST::; :?g:fe%‘r;rsg:g‘?:::e‘:: Complete the information. Enclose full payment or charge o MasterCard/VISA shown below.
NAME ON CARD: EXP.:
SCTE is a 501 (c) (6) non-profit professional X
membership organization. Your dues may be MASTERCARD NO.:
tax deductible. Consult your local IRS office VISA NO.:
or your tax advisor. SIGNATURE FOR CHARGE AUTHORITY:
Applications without payment will be d. Appli from ide U.S., additional $20 (U.S.) to cover mailing expenses.
D | am also an SCTE installer Member. My Member Number is #

MEETING GROUP: 0 0 e

CT 12/92

COMMUNICATIONS

3. Please check the cat that best describes your firm’s primary

"l°"'

business ( one only).
1. ations
TECHNOLOGY  iigtsie
O b.M MoormoroCabbTVSynoms)
Communications Technology ls distributed FREE of charge to qualified ol il s N.m
cable TV personnel. Incomplete forms will ndt be processed. O 4.SMATVor
| wish to receive/continue to receive Communications Technology. O 5.MDS, STV or LPTV Oporatnr
Yes ONo O O 6. Microwave or T
O 7.Commercial Television Broadcaster
(plosse print or ype) O 8. Cable TV Component Manufacturer
Name O 9. Cable TV investor
[0 10. Financlal institution, Broker, Consultant
Title (oleese print or ypey o 1. LkamotGovmmntAgoncy
Company Name 8 :g xrogram Poroduoor or Distributor
Address O 14. Educational TV Station, School or Library
. D 15. Other
City State__ Z2IP (isese speaity)
Signature Date
4. Pl check th
wacem D“A“C ck teo calogo"rgotr::al best describes your job title/function.
O B. Management
1. Are Bu a member of the SCTE (Soclety of Cable Television Engineers)? o c. Programming
Yes ONo O m] Tedén\klnuingin%:ﬁnng v
1 ice President 3 ici
2. Inthe performance of my Job, | authorize, specify or recommend 20 D"::a: * 40 Enginag: g 8 %wm
products and/or services for purchase. O E.Sales
Yes ONo O O F. Marketing
CT 12/92 0O X. Other (piease specify)




| NO POSTAGE
NECESSARY
IF MAILED
IN THE
UNITED STATES
BUSINESS REPLY MAIL —————
FIRST CLASS MAIL PERMIT NO. 535 RIVERTON, NJ e ——
POSTAGE WILL BE PAID BY ADDRESSEE e ——
COMMUNICATIONS s——
TECHNOLOGY —_—
A Transmedia Publication
P.O. Box 1843
Riverton NJ 08077-9443
[P A | P A [ T A T A Y (A A A
Place
Stamp
Here
SIITE |
SCTE
669 Exton Commons
Exton, PA 19341
Place
Stamp
Here

COMMUNICATIONS

TECHNOLOGY

Transmedia Partners
P.O. Box 9106
Plainview, NY 11803-9106



PRODUCT NEWS g

Fiber supertrunk,
amplifiers, taps

Scientific-Atlanta Inc. announced a
new AM supertrunk product for trans-
mitting cable TV signals simultaneously
on 1,310 and 1,550 nm wavelengths
that it says allows cable operators to
use less fiber than most other tech-
nologies. By using wavelength-division
multiplexers, two signals, rather than
just one, can be sent through each
fiber, thereby reducing the fiber count
to a maximum of four fibers.

Two variations of the dual-wave-
length supertrunk are available: a four-
tier, two-fiber option and a seven-tier,
four-fiber option. According to the com-
pany, the four-tier option offers perfor-
mance comparable to the traditional AM
supertrunk, while using only two fibers
as opposed to nine, and that the seven-
tier, four-fiber option provides perfor-
mance comparable to digital fiber.

Also announced was System Ampli-
fier Il (SA 1l), an upgradeable and re-
placeable amplifier unit that S-A says
eliminates the need for multiple mod-
ules and interconnections. The im-
proved housing design serves as a
platform for future upgrades to 1.5
GHz. The 1.5 GHz platform will eventu-
ally be upgradeable from its current
550 MHz version to 750 MHz and high-
er by replacing the unitized amplifier
module.

The SA Il contains no spark gaps or
fuses and features the company’s
Surge Resistant Circuitry (SRC), which
provides protection against outages
during lightning storms and power
surges. If the 550 MHz module fails,
the unitized modular design allows a
technician to drop a new module into
place. In addition, the signal flow direc-
tion through the SA Il can be reversed
without replacing the SA Il housing.
The module can be turned around and
re-inserted.

S-A has upgraded the Line Extender
Il to full 750 MHz service. Along with
750 MHz taps, the LE-Il will allow more
channels as well as the ability to eventu-
ally use the same cable to transmit tele-
phone signals and provide other future
services, according to the company.

The line extender features a re-
versible module that the company says
can be easily replaced and serviced.
Other features include a high-efficiency

power supply and high-gain and low-
gain versions with automatic gain con-
trol.

The new 750 MHz taps are de-
signed to work effectively with the 750
LE Il. The company says the taps are
“backwards compatible” with all other
S-A taps manufactured since 1980.
Features include low insertion loss,
component covers, F-ports that meet
the latest specifications of the Society
of Cable TV Engineers and easy ser-
vicing. The company says a 3/8-inch
wrench can loosen or tighten all attach-
ments.

Reader service #200 (supertrunk),
#199 (SA 1), #198 (line extender),
#197 (taps)

Ghost
canceling hardware

In conjunction with Philips Broad-
band Networks, Tektronix announced it
is producing the first hardware to gen-
erate the ghost canceling reference
(GCR) signal developed by Philips and
adopted as a U.S. industry standard by
Cable Television Laboratories and by
the membership of the Advanced Tele-
vision Systems Committee. The hard-
ware is available as an option to newly
purchased Tektronix test equipment or
as a field upgrade to existing equip-
ment.

Under terms of an agreement be-
tween the two companies, Tektronix
will make and sell PROM signal sets
for its VITS (vertical interval test signal)
inserter products. As part of the agree-
ment, Philips also has the right to de-
velop its own PROMs and to sell them
as upgrades to the Tektronix 1910 digi-
tal generator.

Once installed, the PROM signal set
will enable broadcasters to transmit
along with their video signals a refer-
ence that can be used to remove multi-
path interference, according to the
companies. Also, headend operators
will be able to correct ghost-laden sig-
nals received from local transmitters
and pass ghost-free signals on to their
subscribers.

Reader service #180

Batteries

Yuasa-Exide Inc. announced the
new DMS line of valve-regulated lead-
acid batteries specifically designed for
uninterruptible power supplies (UPS}),
telecommunications and cable TV ap-
plications requiring back-up power.

The batteries will be available in 12-
volt units, ranging in size from 45 AH to
100 AH. In addition, the product family
includes 200 AH-6V, 300 AH-4V, and
600 AH-2V products. The 100 through
600 AH batteries all utilize the same jar
size.

The 90 through 600 AH products
have incorporated Yuasa-Exide's
patented Slide-Lock Post Seal to help
make these batteries virtually mainte-
nance free. The threaded copper termi-

A COURSE IN APPLICATIONS FOR CATV
Jan. 12-14 / Seattle, WA & March 16-18 / Atianta, GA

C-COR offers a comprehensive 3-day seminar
on fiber optics and its applications in CATV. The
course is geared toward system engineers,
system managers, chief technicians and anyone
interested in the use of fiber for CATV-like
applications.

For more information call Kelly Jo Kerstetter
at 800-233-2267ext. 422.

ELECTRONICS INC l

60 Decibel Road / State College, PA 16801

Reader Service Number 69
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nals on the 90 AH and larger batteries
eliminate the need to annually retorque
the bolts to ensure a true connection.
Reader service #196

TDR cable/fault locator

The Biddle 511 TDR (time domain
reflector) from AVO International is de-
signed to locate and identify cable
faults as close as six inches or as far
away as 950 feet. The company says it

is the only light-weight, hand-held TDR
featuring a full trace LCD.

The full cable trace display allows the
operator to see initial pulse, all reflec-
tions, distance to the reflections in feet,
the nature of the impedance change,
propagation factor and battery condition.

The unit is available with a fused
blocking filter option for uninterrupted
testing of on-line cables up to 440 VAC,
230 VDC. The unit has simple five-key
operation that requires minimal operator
training.

Reader service #195

Uninterruptible power
Sola added two new models (8 kVA
and 10 kVA) to its Interact uninterrupt-
ible power system (UPS) product line.
These “interactive” UPSs, available in
both 50 Hz and 60 Hz, are designed for
single-phase power installations.

Sola says the Interact UPS is a true
on-line, no break UPS because the in-
verter always runs the load. The bidirec-
tional converter/inverter charges the
battery and eliminates the need for a
separate rectifier/charger. Power con-
version losses are minimized because,
during normal conditions, most of the
output power is derived directly from the

James P.Worthen
President

METRONET, INC.

“WHERE DREAMS BECOME REALITY”

® CAD Fiber Optic and Coaxial System Design
(Lode Data)
® On Site Project Management
® Turnkey Services
® Mapping Services-Strand and As-Builts
® Drafting Services-Base, Strand and Electronics
® Auto CAD or LYNX
® Auto LISP Programming - Client Specific
CAD Training and Set Up
® Marketing Services (Dark Fiber)

METRONET INC.

Building 200, Suite 210, 1111 Aiderman Drive
Alpharetta, GA 30202
(404) 475-9956  FAX # (404) 475-9944

Frank Walker
Director of Sales

Reader Service Number 70
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AC line input. This topology also elimi-
nates the traditional need to transfer crit-
ical UPS loads onto an unprotected raw
power AC bypass during high inrush
start-up periods.

Standard internal batteries provide
10 minutes at full load runtime for the 8
kVA and seven minutes for the 10 kVA
units. Free-standing battery packs
match the UPS cabinets and provide
backup times typically of 30 minutes.
Reader service #193

Fault locator

Laser Precision Corp. unveiled the
FL-550 fault locator, designed to locate
a break or fault in an optical fiber cable
in less than 60 seconds. The unit is
equipped with 1,310 nm single-mode
optics that provide 19 dB of dynamic
range and a distance range of 40 km.
The FL-550 automatically determines
the optimal test parameters, allowing full
user operation with just two keys, Power
and Test. Distance to the fault or break
is clearly displayed on the unit's backlit
LCD. It can operate for eight hours on
its rechargeable lead-acid battery pack
or it can be powered using the AC
adapter/charger included with the unit.
Reader service #191

Amplifier

C-COR introduced the FT549, its lat-
est feedforward trunk line amplifier. Ac-
cording to the company, the feedforward
technology of the new amplifier, utilizing
33 dB spacing, provides superior distor-
tion performance over amplifiers built
with push-pull or parallel hybrid device
technologies. The FT549 is compatible
with C-COR’s 8-port housings and stan-
dard trunk accessories.
Reader service #194




Reel Platforms

Spoolmaster Products now offers
the Dispense-a-Reel SMP-RP-BTX, a
dispensing system for pay-out and
take-up of wire, cable, rope, etc.
When used in pairs, the company
says the platforms will accommodate
reels of unlimited width, and are
rated for reel weights up to 2,500
pounds.

Features include bolt-together
construction, a five-position rear
roller adjustment and a slanted front
loading ramp for easy reel loading
and unloading. Also standard are:
lever-operated front roller block, ball
bearing side rollers, powder-coated
polyester resin finish, hex-bore ball
bearing rear rollers, solid steel
hexagon axles and predrilled base for
bolt-down installation.

Reader service #192

>\

Fusion splicer adapter

Aurora Instruments now offers a ro-
tating fixture adapter for precisely
aligning polarization, maintaining opti-
cal fibers on their rotational axes prior
to splicing. The adapter mounts onto
the company's FW-310 automatic and
FW-305 semiautomatic fusion splicers.
Reader service #179

Fiber-optic source

The MPS-8035, introduced by ILX |

Lightwave Corp., is a dual-wavelength
version of the company’'s MPS-8033
precision fiber-optic source. Designed
specifically for lightwave test and mea-
surement in the lab, the unit provides 1
mW of laser light coupled into a single-
mode fiber at 1,310 and 1,550 nm
wavelengths. The FC/PC output is at-
tenuateable over a 10 dB range and
has internal modulation at 270, 1,000

or 2,000 Hz. The optional GPIB/IEEE
488.2 interface allows complete system
integration with other instruments.
Reader service #178

Visual fault
locator, OTDR

EXFO introduced what it says is the
first visual fault locator using a 650 nm
wavelength laser. The FLS-230A fea-
tures its 3-way powering, 1 Hz modula-
tor for enhanced visibility, low/high
power modes and a protective circuitry
against overheating that can destroy
the laser. It is offered in a rugged poly-
carbonate case with protective holster.

EXFO also introduced a card-level
1,310/1,550 nm OTDR that fits into the
AT-size slot of a PC. The company
says the FCS-123B offers full auto-
analysis of fiber from one keystroke.
The auto-analysis feature selects
OTDR parameters, locates events and
characterizes them. The unit features
three operation modes: break finder,
feature finder and full-OTDR. The soft-
ware allows for F-key or trackball oper-
ation through pull-down menus.
Reader service #177 (fault locator),
#176 (OTDR)
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Color generator

The new Model 1221 from B & K
Precision is a portable TV/video signal
generator that generates 14 patterns
of stable video signals for testing, ser-
vicing and adjustment of virtually all
types of TV and video equipment. Ap-
plications include video monitors
(color or monochrome), CGA comput-
er monitors, VCRs, TV receivers,
closed-circuit TV systems and compo-
nents, and cable TV systems. Suitable
for field or shop use, it is small
enough to fit into a field service kit.

Generated patterns include stan-
dard NTSC color bars with and with-
out IWQ; full-field IWQ; split-field color
bars with reverse bars; red, green,
blue and black rasters; and six con-
vergence patterns. Chroma can be
turned off to display the luminance
level only (monochrome). A 1 kHz
subcarrier audio tone also can be
switched on or off.

Outputs include composite video,
IF (45.75 MHz, crystal-controlled), and
Ch. 3 and 4 (crystal-controlled). A 9-
pin D-type connector provides an
RGB output for testing CGA computer
monitors. The user can select either
interlaced or progressive scan, TTL or
low level (analog level) for RGB out-
puts, and can output composite sync
through Pin 7 of the D-connector, or
green signal with negative composite
sync.

Reader service #175

T E C HNICAL

3 days of informative, cost-effective,
up-to-date instruction for cable tv technicians.

JANUARY 26 - 28 / SAN JOSE, CA
MARCH 23 - 25/ PHILADELPHIA, PA

S EMINARS

KEEP UPTO DATE

WITH CABLE TV TECHNOLOGY

cali 800-233-2267

ext. 422 for more information

GEOR
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BOOKSHELF

The Society of Cable Television Engi-
neers enlisted the services of William
Grant, author of “Cable Television,” to
conduct a series of seminars available on
videotape. The following are available
through the Society. The prices listed are
for SCTE members only. Non-members
must add 20 percent when ordering.

« Coaxial Cable Transmission Sys-
tems/Understanding Decibels/Introduc-
tion to Equipment — This program de-
fines some basic CATV terms and ex-
plains the basic theories upon which sys-
tems are designed. Topics include wide-
band transmission, electromagnetic spec-
trum, coaxial cable transmission and
spectrum allocation. It also deals with the
related mathematics by covering ratios,
decibels, logarithms, power ratios, the re-
lationship between voltage and power
calculations, Ohm'’s law, and dBmVs. Fi-
nally, it introduces basic CATV equip-
ment. (2 hrs.) Order #T-1121, $65.

« Noise — This program covers the ori-
gin and nature of noise in a CATV sys-
tem. Grant details factors such as noise
figure and C/N, together with their appli-

cations and calculations. Equalization and
equipment specifications also are cov-
ered. (55 min.) Order #T-1122, $45.

« [ntermodulation Distortion — Grant
deals with distortion as a system phe-
nomenon, covering the forms of inter-
modulation distortion and how they relate
the modern CATV system. He also dis-
cusses amplifier output levels and X-mod.
Intermod specs, the calculation of X-mod,
combining equal and unequal X-mod dis-
tortion, and equalization and X-mod are
covered. (45 min.) Order #T-1123, $45.

= Amplifier Gain/Noise and Intermodula-
tion in System Design — This program
covers the relationships of gain, noise
and intermod, including the calculations of
operating levels vs. system C/N and sys-
tem composite triple beat. Grant discuss-
es X-mod and noise in cable plant design.
(45 min.) Order #T-1124, $45.

@ > Cable Television by William Grant —
The book that inspired the video series.
Order #TR-5, $30.

Note: Videotapes are in color and avail-
able in the 1/2-inch VHS format only.
They are available in stock and will be de-

SAY JVES TOIES

FOR EXCELLENT SERVICE
& GREAT PRICES
ON A FULL LINE OF
EQUIPMENT & CABLE ,

24 HOURS A DAY, 7 DAYS A WEEK,

MEMBER SCTE

Klungness Electronic Supply
CATV SYSTEMS AND SUPPLIES 1-800-338-9292
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livered approximately three weeks after
receipt of order with full payment.

Shipping: ltems are shipped UPS. No
post office boxes, please. SCTE pays
surface shipping charges within the conti-
nental U.S. 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 the recipient for additional air or
surface shipping charges (please speci-
fy). “Rush” orders: a $15 surcharge will be
collected on all such orders. The sur-
charge and air shipping cost can be
charged to a MasterCard or Visa.

To order: All orders must be prepaid.
Shipping and handling costs are included
in the continental U.S. All prices are in
U.S. dollars. SCTE accepts MasterCard
and Visa. To qualify for SCTE member
prices, a valid SCTE ID# is required, or a
complete membership application with
dues payment must accompany your
order. Orders without full and proper pay-
ment will be returned. Send orders to:
SCTE, 669 Exton Commons, Exton, Pa.
19341 or fax with credit card information
to (215) 363-5898.

Send Technical Paper
Proposals to NCTA by
January 6, 1993.

CABLE"'93

THE NATIONAL SHOW

FRANTCI S CO

| One-page summaries of prospective papers will be se-
lected in mid-January by an NCTA Engineering Com-

' mittee subcommittee. Jud
. ges look for reference value
365 DAYS A YEAR | and originality. Previously published works and product

pitches will not be judged. Any topic of interest to cable
TV engineering managers is eligible. Mail or FAX sum-
maries with author(s) name, company affiliation and
telephone number(s) to:

Katherine Rutkowski
Director, Technical Services, NCTA
1724 Massachusetts Ave., NW
Washington, DC 20036

Facsimile # 202/775-3698
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CALENDAR

December

2: SCTE Ark-La-Tex Chapter
seminar, FCC proof stan-
dards, Longview, Texas.
Contact Robert Hagan IlI,
(903) 758-9991.

2: SCTE Cascade Range
Chapter seminar, Installer
exams to be administered,
Beaverton, Ore. Contact
Cynthia Stokes, (503) 230-
2099.

2: SCTE Delaware Valley
Chapter seminar, EBS and
your headend, and BCT/E
exams to be administered in
Categories VI and VIl at both
levels, Williamson Restau-
rant, Willow Grove, Pa.
Contact Lou Aurley, (215)
675-2053.

3: SCTE Florida Chapter
seminar, Installer and BCT/E
examinations to be adminis-
tered in all categories at both
levels, Hialeah, Fla. Contact
John Tinberg, (800) 327-
9767.

3: SCTE Great Plains Chap-
ter seminar, Instalier and
BCT/E exams to be adminis-
tered in all categories at both
levels, Crown Court Quality
Inn, Bellevue, Neb. Contact
Jennifer Hayes, (402) 334-
2336.

3: SCTE New Jersey Chapter
seminar, headend, earth sta-
tion and Tl satellite realign-
ment. Contact Jim Miller,
(201) 446-3612.

3: SCTE Upper Valley Chap-
ter seminar, modulation tech-
niques, and BCT/E exams to
be administered in all cate-
gories at both levels, Holiday
Inn, White River Junction, Vt.
Contact Matthew Alidredge,
(802) 885-9317.

7-8: Scientific-Atlanta semi-
nar, distribution, St. Louis.
Contact Bridget Lanham,
(404) 903-5516.

7-9: SCTE Technology for
Technicians Il seminar,
Harvey Hotel, Dallas. Contact
SCTE National Headquarters,
(215) 363-6888.

8: SCTE Chattahoochee
Chapter seminar, Perimeter
North Inn, Atlanta. Contact
Hugh McCarley, (404) 843-
5517.

8: SCTE Desert Chapter
seminar, customer service for
field personnel. Contact Greg
Wiltiams, (619) 340-1312, ext.
277.

9: SCTE Central Indiana
Chapter seminar, BCT/E
exams to be administered in
all categories at both levels.

[ e
Contact Gregg Nydegger,
(219) 583-6467.

9: SCTE Coastal Carolina
Chapter seminar, Installer
exams to be administered,
Washington, N.C. Contact
Larry Huffman, (919) 353-
3500.

9: SCTE Dakota Territory
Chapter seminar, Installer
and BCT/E exams to be ad-
ministered, Pierre, S.D.
Contact Kent Binkerd, (605)
339-3339.

9: SCTE Inland Empire
Chapter seminar, construction
standards, equipment and
safety practices, Shep Rock
Hanger, Coeur d'Alene, Idaho.
Contact Butch Boyd, (208)
667-5521.

9: SCTE Michiana Chapter
seminar, BCT/E exams to be
administered in all categories
at both levels, Mishawaka,
Ind. Contact Russ Stickney,
(219) 259-8015.

9: SCTE Miss/Lou Chapter
seminar, Installer and BCT/E
exams to be administered in
all categories at both levels,
Gulfport, Miss. Contact Dave
Matthews, (504) 923-0256,
ext. 309.

9: SCTE Piedmont Chapter
annual membership meeting
and election of board, Hickory,
N.C. Contact Tod Dean, (919)
662-1489; or voice mail, (919)
220-3889.

9: Tektronix Cable TV semi-
nar, how to evaluate your sys-
tem, Marriott Courtyard,
Chicago. Contact Kathy Rich-
ards, (503) 627-1555.

9-11: Scientific-Atlanta semi-
nar, headend and earth sta-
tion, St. Louis. Contact Bridget
Lanham, (404) 903-5516.

10: SCTE Satellite Tele-
Seminar Program, A Look
Ahead: The Future of Broad-
band Communications tfrom
Cable Tec Expo '91, to air
from 2:30 to 3:30 p.m. ET on
Transponder 14 of Galaxy I.
10: SCTE Central Indiana
Chapter seminar, safety.
Contact Gregg Nydegger,
(219) 583-6339.

10: SCTE Chesapeake Chap-
ter seminar, BCT/E exams to
be administered, Holiday Inn,
Columbia, Md. Contact
Jennifer Wardrop, (410) 461-
7017.

10: SCTE Dakota Territory
Chapter seminar, Installer
and BCT/E exams to be ad-
minitered, Bismark, N.D.
Contact Kent Binkerd, (605)
339-3339.

COMMUNICATIONS TECHNOLOGY

Planning ahead
Jan. 6-7: SCTE Emerging
Technologies seminar, New
Orleans. Contact (215) 363-
6888.

Feb. 21-26: OFC/IOOC '93
conference, San Jose, Calif.
Contact (202) 223-8130.
Feb. 24-26: Texas Cable
Show, San Antonio. Contact
(512) 474-2082.

April 21-24: SCTE Cable-
Tec Expo, Orlando, Fla.
Contact (215) 363-6888.
June 6-9: National Show,
San Francisco. Contact
(202) 775-3669.

10: SCTE Music City Chap-
ter seminar. Contact Dale
Goodman, (615) 244-7462.
10: SCTE Shasta Rogue
Meeting Group seminar,
bench and field sweep,
Redding, Calif. Contact Dan
Barger, (916) 547-5438.

11: Tektronix Cable TV semi-
nar, how to evaluate your sys-
tem, Harvey House, Dallas.
Contact Kathy Richards, (503)
627-1555.

12: SCTE Sierra Chapter
seminar, BCT/E exams to be
administered in all categories

at both levels, Roseville City
Hall, Roseville, Calif. Contact
Rocco, (916) 354-3500.

15: SCTE Badger State
Chapter seminar, BCT/E
exams to be administered,
Holiday Inn, Fond Du Lac,
Wis. Contact Gary Wesa,
(414) 496-2040.

16: SCTE Greater Chicago
Chapter seminar, BCT/E
exams to be administered,
Willowbrook, 1ll. Contact Bill
Whicher, (708) 362-6110.

16: SCTE San Diego Chapter
seminar. Contact Kathleen
Horst, (310) 831-4157.

16: SCTE Snake River Chap-
ter seminar, ad sales equip-
ment and maintenance, CLI
and leak maintenance. Con-
tact Mike Dudley, (208) 377-
2491.

17: SCTE New England
Chapter seminar, BCT/E
exams to be administered.
Contact James Kelley, (401)
943-7930, ext. 230.

22: SCTE Southeast Texas
Chapter seminar, Installer
and BCT/E exams to be ad-
ministered in all categories at
both levels, Warner Cable,
Houston. Contact Tom
Rowan, (713) 580-7360.

Western Show technical agenda

For the eighth consecutive year, SCTE is sponsoring the
technical sessions for the Western Cable Show, to be held
Dec. 2-4 in Anaheim, Calif. Besides a variety of sessions on
topics of vital importance to the cable TV industry, examina-
tions will be adminitered in its BCT/E and Installer Certification

Programs.

The schedule for SCTE-sponsored events at the show is as

follows:

Wednesday, Dec. 2

« FCC/Washington Update with Bill Riker, SCTE, moderator;
Wendell Bailey, NCTA; Susan Herman, NATOA; and John

Wong, FCC.

» Implementing the New Technical Standards with Chris
Middleton, ONI, moderator; Jonathan Kramer, Communications
Support Corp.; Joe Mardesich, Comcast; and John Sweeney, S-A.

Thursday, Dec. 3

* Fiber-Optic Technology from the Operator’s Perspective
with Pat Murphy, Cencom Cable, moderator; Marwan Farwaz,
Times Mirror Cable; Ray Tyndall, Falcon Communi-cations: and

Ron Wolfe, Time Warner,

* An Introduction to Digital Technology with Steve Allen,
Jones Intercable, moderator; and Gratz Armstrong, H-P.

« Bandwidth Management and Digital Compression with Tom
Elliott, Catel, moderator; Stephen Dukes, CableLabs; Kevin Hills,
Texscan MSI; Carl McGrath, AT&T Bell Labs; and Ed Moura,

Hybrid Networks.
Friday, Dec. 4

« Installer (written only) and BCT/E (in all categories at both
levels) certification testing with Harold Mackey, Times Mirror

Cable, proctor.
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BUSINESS DIRECTORY /CLASSIFIEDS

Authorized Parts Company

HIGH PERFORMANCE PARTS

u@i\ "l

+ New and Used Converters

+ Headend and Line
Equipment

- Leader in Parts Supply

+ We Buy Overstock

Western Cable Show, Booth #1522-24

We Carry A Full Line Of Cable Repair Parts
Save money by upgrading the performance of existing cable equipment.
USA Office: 708-658-6900 « 24 Hour FAX: 708-658-0582

« Aerial & Underground
Construction

« Strand Mapping
Cablemasters Corp.
« System Design

* Residential & MDU

Our Name Says It All
Installations

« Subscriber Audits

Contact:

Bernie Czarnecki
(814) 838-1466

5663 Swanville Road
Erie, PA 16506

« Proof of Performance

« IFiber Optics and L.A.N.
Services

"We Turn You On*

CoAsTeV
onnection

A Female Business Enterprise

MDU Engineering + Audits + Drop Rebuilds
Trapping + Drop Installation « Pre/Post Wire

Patricia B. Baldwin, Owner
(919) 270-3111

80 Hwy. 17 S.
Hampstead, NC 28443

+ Contact:
CAD Charles Wright
DRAFTING (815) 698-2541
? TP, SERVICES, INC. 206 E. Cloke Box 432

Ashkum, Ii. 60911

* Base Mapping ¢ As-Built Mapping

e Strand Mapping ¢ System Design
e Digitizing Services e AutoCad Drafting
Specializing in high volume precision drafting.
“Quality service for all your
cable drafting and design needs.”
Cali for literature.
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TCS CABLE, INC. —!

SINCE 1978 |
- COAXIAL & FIBER CONSTRUCTION
- TECHNICAL SERVICES ‘
- PLANT MAINTENANCE
- RESPLICE/UPGRADE ‘
- SWEEP/PROOF SERVICES
- FIELD ENGINEERING SERVICES
- PROJECT MANAGEMENT SOFTWARE |

CORPORATE OFFICE
| 2676 WEST LAKE ROAD
L PALM HARBOR, FL 34684

(813) 789-6826 |
(813) 787-5077 (FAX)
(800) 999-8270 B

Secure Business Communications

ITFS/MMDS PRODUCTS AND SERVICES
FCC APPLICATIONS/ANALSIS
ENGINEERING » CONSULTING « SALES

International Inquiries

(714) 621-1004

P.O. Box 627

Claremont, CA 91711
THOMAS M. GLAB FAX 714-624-2257

MANAGER USA

ow Cost Hi-Res

Video Page Generator & Controller $189.95

.
11

NTSC or PAL

Speciat Effects)

Special Effects
Temp+Humidity

|2-240 Char. crawls/ pg.

§ Flash, 9 Letter Sizes

16 Colors,User friendly
Auto-sequence pages
Cut & Paste,"WYSIWG"

*Hi Res state of the art Video Page Generator

7| *Sequence more than 1000 pages (with disk drive)
"*16 colors, 9 sizes, Crawl, Flash, Special effects
‘Two (240 letter) variable size crawls per page

*Accurate real time clock & date any location
*Autoboots your sequence if power fails

*Low cost easy to find C64 computer (NTSC out)
*50 Time and date “"Macro” event controi commands
*Automate commands & events by time and date
*Upload & Download pages+commands via modem
*Controls model "RMAV" & external relays + VCR's
*User friendly, includes demo disk with help pages
*Generate NTSC color bars + message crawl lines
‘Model "VIDG" EPROM program cartridge ERL:ERER

Weather station

wXx1 “RAMC"$289.95; “VIDG" inc. Lithium Battery backed 52 page RAM-disk
[sge ¥ “UPS1" $279.90; battery backed switcher eliminate brownouts
:_=='; “WX1* $189.95; Weather statlon (deg. C. & F.) + humidity
- viDG |'PK8™ $159.95; controls 8 external relays + 2 "WX1" inputs

] RAMC | 1541" $189.95; disk drive stores 1000 or more pages
PK8 (soal ["RL4F" $199.95; 4-750 hi isolation (DC to 600 Mhz) AXB switch

fe— ‘4% "RMAV"$ CALL; 2to 8 75(2 "F" stereo or mono + video AXB switches
“C64" $159.95; Refurbished computer, with power supply
“Modem™$ 89.95; 1200 baud Hayes compatible

Engineering Consulting Tel: 714-671-2009 Fax: 714-255-9984
583 Candlewood St. Brea, Ca. 92621*Mastercard*Visa‘Discover*Amex*PO*COD

Plugs Into C64

COMMUNICATIONS TECHNOLOGY
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~

A Professional Signal Leakage Detection Service

+ Take advantage of our regional scheduling

* Plan early and save - references available
CABLE TELEVISION
SYSTEM SERVICES

Phone/Fax (616) 679-4513 « (800) 837-7611
CLI Drive-Out » CLI Reports « Payment Plan

Responsible for over 600 CLI Drive-Outs & FCC Form 320 Reports

Todd Borst
Gwen Valenzuela

P.O. Box 458/209 N. Grand
Schoolcraft, MI 49087

New Construction - Installs - Balancing - Splicing

Cable Construction, Inc.
Performance Built Our Company

Specializing in Rebuilds and

Fiber Optic Installation

Haroid Bigham
(904) 932-6869

P.O.Box 903
Guif Breeze, FL 32562

/conTrRacT N 7

| "casetv | CONTRACT INSTALLERS, INC.

INSTALLERS UMF Radio Equipped Trucks ¢ Uniformed Installers
HOUSE INSTALLATIONS
Aerial — Underground — Pre-wire
APARTMENT INSTALLATIONS
Post wire — Pre-wire — Commercial Building
Tap Audits

Install or Remove Traps and/or Converters
Drop change over for System Rebuilds

LENNY FISCHER MONTIE FISCHER

PO. Box 1564 PO, Box 1058
Appleton, Wisconsin 54913-1564 Fort Watton Beach, Florida 32549-1058
(414) 582-7087 (904) 651-5154

R V
e‘l@ﬁ & K ONs

“Communication You Can See”

m CA.D. Drafting Service
B Project Cost Analysis

B Engineering
B Construction

10102 Hwy. 105 W . . 519 E. Center
Montgomery, TX David Christy g .00 MO
77356 409-588-2099 63801

We will make any cat
Fax: (60. Q15

335 W. Melinda Drive, Phoenix, AZ 85027

Professional

Installation & Technical Service, Inc.
An Engineering Services Company dedicated to:

¢ Proof of Performance Tests

¢ Sweep and Balance - Splicing

¢ Electronic and Underground Upgrades
« Power Supply Upgrades/Maintenance
¢ System Maintenance and Repair

* Fiber Optics Testing and Activation

All of our employees are customer conscience, dedicated and experienced

in State-of-the-Art systems. 800-457-4569

(CALAN and WAVETECH equipped)

Cincinnati, Ohio

n

o kC)l"ll"I€IZCII>«L E€LECTRONICS, INC.
27 CAIV ENGINEERING SERVICES

CATV EQUIPMENT REPAIRS

Hybrid Sales Meter Calibrations
Equipment Upgrading Headend Alignment
Performance Measurements FCC Offsets

Free Pick-up Service in Certain Geographic Areas
800-247-5883 or in Virginia 800-345-6834
209 E. Jackson St. P.O. Box 484 Gate City, VA. 24251

SCTE SUSTAINING MEMBER

CATYV DESIGN

ASSOCIATES, INC.

SINCE 1979
« Design ) « AutoCad Drafting
« Strand Mapping « Cad Training/Setup

* As-Built Mapping « Scanning Services
5524 Bee Caves Rd., Suite C1 - Austin, Texas 78746

(512) 328 -2461

Steve Williams

Doug Burns
President

Vice President

COMMUNICATIONS TECHNOLOGY
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B CATV DESIGN SOFTWARE

BSE-Pro

Design your CATV system with BSE-Pro. BSE-Pro is

used world wide for professional engineering of CATV

systems. BSE-Pro has many design features that will
save you time and reduce design errors.

- Fax/write for a FREE BSE-Pro Trial Disk!

P.0. Box 90877 Austin, TX 787090877 (USA)
512-288-6120 FAX 512-288-2606

» Turn-Key RF Distribution Systems
- Satellite/Master Antenna Systems
q « Fiber Optics « System Integration

BILL DECKMAN & ASSOC.
Design - Installation « Maintenance

USA Phone 717-948-0155 - FAX 717-948-0881 - Middletown, PA

E-CABLE, INC.

A Full Service Organization
« Aerial/Underground Construction « Rebuilds » Audits
* Pre/Post Wire MDU & Design - Installs » Fiber & MMDS

Northern Region Central Region Southern Region
414-536-8488 901-366-0056 504-733-4037
Milwaukee, W1 Memphis, TN New Orleans, LA

Quality Service to the Cable Industry

Call for our Brochure
P.O. Box 533826 Orlando, FL 32853
(407) 894-9444

Autocad CAD Dra:;l Il:’%aintemmce

i tion
SystlemS? (ejiderground Construc Call now for
Aenal & Activaﬁon more information

sl T VOGTMANN

ENGINEERING, INC.

Richard S. Vogtmann

Chief Engineer

125 W. Center St.

Linwood, MI USA 48634

FAX: (517) 697-3081 Phone: (517) 697-3807 (800) 772-3972

catifornia #& ampiifier

—

U.S. manufacturer of; C-Band and Ku-Band LNBs, Feedhorns
and accessories; Wireless Cable (MMDS) products including
LNAs, downconverters and the Beambender'™, a low cost
microwave repeater; and special application products
including ARABSAT LNBs and Commercial IF Amplifiers.

Contact: Dennis Schwab
California Amplifier, Inc.
460 Calle San Pablo, Camarillo, CA 93012 U.S.A,.

TEL: (805) 987-9000  FAX: (805) 587-8359

— NATIONWIDE BUYERS —
CATV SCRAP CABLE AND USED LINE GEAR

P.0. Box 96, Argos IN 46501

Phone: (219) B92-5537 « FAX: [219) BS2-5624

FCC COMPLIANCE TESTING

FIBER OPTIC DESIGN &
ACTIVATION
HEADEND OPTIMIZATION
COMPLETE SYSTEM AUDITS

AUTOCAD CUSTOMIZED CATV MENU
& SYMBOLS LIBRARY
CAD DRAFTING & DESIGN
STRAND MAP & AS BUILT
MAP DIGITIZATION & REVISIONS
CORPORATE OFFICE

Yankion, $.D. 800-292-0126

(605) 665 -1393

COCHRAN

COMMUNICATIONS
CONSTRUCTION

SCTE Sustaining Member
Underground & Aerial Construction,
Fiber Optics, Installations, Audits, CLI

36-630 Cathedral Canyon Dr., Cathedral City, CA 92234
LIC. #478543 (619) 328-6778

120 DECEMBER 1992 COMMUNICATIONS TECHNOLOGY
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IT'S YOUR NETWORK... AMS-1 CHARACTER GENERATOR
IT'S YOUR JOB ON THE LINE...

so T/MON poEs 1T YOUR wAy! ——

- *» Character
3 3 Generators
Alarm Monitoring System e o ers
T/MON OFFERS YOU: ATARI Computer and Software - Video Swiiches
. SONET Compatibility only $499.00! * Custom Hardware

- Support For Up To 8

Remote Terminals OPTIONAL BATTERY BACKUP!

- Full System Security

and Software

- Realtime System Logging 5 9 :
. B o et Dickel Communications Co.  pax 3104964716
Simultaneously 5208 East Hanbury St. / Long Beach, CA 90808  Tel. 310-496-0674

- Performance Monitoring
- System & History Reporting
- Pager Support

YOUR BENEFITS: Fully Customized Color Displays

And Alarm Messages - See Only What You Want To See - A
User-Friendly Environment - Complete On-Line Help - Our
Technical Support Team At Your Fingertips

PROTECT YOUR NETWORK,

Robert Marzullo - Director of Cable/Fiber
John Hayes Jr. - Assistant Director

john burns

wructl SCTE MEMBER
YOUR uoB, aAND YOUR BUDGET SONSURCTONEAMBARY
wiTH THE T/MON FAMILY OF Coaxial / Fiber Optic construction Call for company brochure
ALARM MONITORING PRODUCTS Engineering / Splicing / Testing P.0. Box 827
e 91!} &‘6‘;":‘: 5 o;;t g ow- Vo %nn Be:em sn,o:n our . General Contractor / Project Management g’é‘;’;i;’g&.’;lgm.mﬂ
amily arm Monitoring Systems DPS°® INC. Rebuilds / Upgrades -
HoSeT . s X sz JorD.DRS,ING. iy i

T/MON is a lrademark of DPS INC.

. Repairs for ISS Products
BRIDGEPOINT
o R Former ISS personnel now providing repairs for
R COMMUNICATIONS INC ISS and other brands of headend equipment.
Coax and Fiber Construction Support from the people who were the factory support!
Full Installation Services Quality Service/Reasonable Repair Times
Subscriber Audits and Sales Doug Hutchins ¢ John Coiro
(21 4) 617-8888 Westchester Associates, Inc.
DALLAS, TEXAS (800) 852-2173

Career Opportunities

Regional Sales Manager

ComSonics, Inc., an employee owned company and a leader in CATV technolo- etel’

gy, products and services, has an immediate opening for a Regional Sales

Manager. This individual will be responsible for direct sales of ComSonics prod- ;

ucts and services to the cable television industry and alternative markets in the I OehIICh & CO

Northeast region of the United States. eXGCUtIVG sea I’Ch
e The successtul candidate will posses thorough technical knowledge of the CATV PO. Box 339 Weatherford. TX 76086

industry, with a minimum of five years direct sales experience.
(800) 742-4947 FAX (817) 594-1337

This uniquely challenging position offers high earnings potential and an excellent

benefits package. All levels of Technical
Please mail resume and salary requirements in confidence (No phone calls Positions - Corporate fo
please) to: P.O. Box 1106 iti
Harrlsonbul?g’: VA 22801 H?Ufly. Pos.,tlon.s
c . Atin: John W. Dickie Available Nationwide.
OMSONIGS INC. |, Fax (703) 434.9847 Call or Write. Fees Paid.

An Equal Opportunity Employer
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Career Opportunities (cont.)

Director of Engineering

Coaxial International, the leader in international cable television consulting, is
seeking a Director of Engineering for its Denver headquarters. This position will
report to, and share responsibility with the Vice President of Engineering for a
broad range of domestic and international projects including development of
hybrid fiber/coaxial networks, operational and construction training, system tech-
nical evaluations and the development and presentation of seminars . The suc-
cessful candidate should have a minimum of five to seven years of cable televi-
sion engineering experience, strong training and presentation skills, and a com-
prehensive knowledge of RF and fiber optic technologies. Equal Opportunity
Employer. Send resume and salary history, in confidence to:

CHAXIAL

INTERNATIONAL

Ron Hranac
Coaxial International
4582 South Ulster Street, Suite 1301
Denver, CO 80237

System Operators/Contracting Companies

CABLE LABOR SERVICES wili save you money and increase your hiring
options. When you need individuals, crews or companies for construction or
maintenance, we're your source for qualified workers and companies.

CABLE
LABOR
SERVICES

NO * National Advertising for your present and potential job openings.

g:;lf ((77005)?,223:::?0 COST * Prescreened contracting companies info packets and references.

HCR 31 Box 108 FOR
Sandy Valley, NV 89019

® Prescreened resumes of quality construction &
maintenance workers nationwide.

Technical Supervisor

North San Diego County operator,
addressable system, 1600 miles with
126,000 subs, implementing AM fiber net-
work. Responsibilities include preventative
maintenance, quality assurance, signal
leakage & service repairs. Requires 5
years CATV plant maintenance & 2-3 years
of supervisory experience, with thorough
knowledge of FCC regulations and CATV
design. Positive customer service attitude
with strong communication & organization-
al skills, weekend/evening work required.

Excellent benefits & salary commensurate
with experience. Send resume and salary
history in confidence to:

Dimension Cable Services
Attn: HR Dept./CT
2790 Business Park Drive
Vista, CA 92083
A Times Mirror Cable Television Company (E.O.E.)

Training

Professional Services/Design/Construction

CAD Drafting and Design Services
Producing top quality maps
at competitive rates.
AutoCAD + LodeData Software
Call Debbie at (814) 445-5229

8LOU
PRISES

Drafting & Design

Contractor
Turn Key
Services
COCHRAN
COMMUNICATIONS
CONSTRUCTION

LIS

SCTE Sustaining Member

CABLE TECHNICAL SERVICES

= Underground & Aerial Construction
- Fiber, Audits, CLI, Design
- Maintenance & Repairs
+ SCTE Certified INSTALLATION Staff

Serving California & Arizona
CA. Lic. #478543 AZ. Lic. #079518

FOR INFORMATION CALL
(619) 328-6778

« Commercial/Residential Installations
* Underground/ Aerial Construction
+ Sweep and Balance
(Tektronix Sweepless)
+ Design/Strand Mapping
+ System Audits/As Builds

11226 Indian Trail, Dallas, TX 75229

36-630 Cathadral Ca Drive
kil (800) 486-4165 - (214) 241-4169

Cathedral City, CA. 92234

Health, Safety and Hazardous Materials A
Personnel and Safety Management Computer Program
Health, Safety and Hazardous Materials Manual
Health and Safety Consulting Services

On-site Safety Studies
For more Information contact:

Hands - On
Fiber Optics and
Cable Television

Training
Let Wadena Technical College customize
a training program to meet your technical
training needs. Courses from one day to
one week in length delivered at your loca-

tion or on our campus. WTC offers quality
training at competitive prices.

For a free customized
training information packet call:

Doug Stromberg
Technical Coordinator

Dl

405 S. W. Colfax « P.O. Box 566
Wadena, MN 56482

(218) 631-3530, ext. 259

Installation company wants to expand
operations thru acquisition of other
install contractors with long term con-
tracts. 40M plus subscribers preferred
with solid MSO relationship.
1-800-486-4165

Fiber Optic Coaxial Cable
Yigion Cable

Consgtruction, Inr.

Over twenty years of industry experience

9321 Fairwood Drive Phone: (816) 966-1736
Kansas City, MO. 64138

\_Taylor Morrls & Assoc., Inc. Ph# 303-794-3092 FAX# 303-794-3372 / Fax: (B16) 767.0909
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Professional Services/Design/Construction (cont.)

USGS-CAD Mapping MICROWAVE ENGINEERING Cookson Cable Installations
- Computer Aided System Design Dratting A_ND SERVlCES _ . Listed contractor for TCI & Times Mirror
« Strand Mapping - AS-Builts Repair, Design & Installation 20 ;
. e + 20 years of experience
« Field Surveying MA-12G and 12X Specialists* + SCTE member
Call for new presentation disk 1903 Morena Bivd, San Diego, CA 92110 * Rebuilds/Upgrades
800-448-5087  717-323-9028 (619) 275-5117 + Fiber Optics/Coaxial
— ‘_R/} * CLI Detection/Repair
= = » M.D.U. Hotels, schools, efc.
A.c.u..; Destgn & Draft ing * Underground/Overhead
v gy Computer-Aided Design & Drafting Maintenance/Repair
M AJM Design Associates Call for capabilities brochure, references, estimates
318 Government Place (ovgﬂ"(;a;f;;g';’; n‘;‘;’i’;w) Decatur, lllinois (217) 429-3458
Williamsport, PA 17701 for further information call: Fax (217) 875-6114
Ph: 215-676-9161 Fax: 215-677-9026
Equipment Sales & Service Wanted:
Used & Surplus CATV Equipment:
Lf COMPLETE FULL SERVICE CATV REPAIR - Scienticfic-Atlanta, Jerrold, Regency &
: Oak converters (DRZ-3, DRX-3, JSX-3),
Modulator - Processor repair .
. . . « Line extenders, taps, 60 volts.
E (includes minor parts and return ground shipping) $58-50 - Trunk amplifiers and field strength
LEE ENTERPRISE (800) 551-0096 - Fax (402) 365-7228 LGS
Female Business Enterprise 623 4th St. < Box 590 « Deshler, NE 68340 Powerteck Corp.
(service and distribution for Latin America)
Tel: (305) 593-7418
MINI FIBER OPTIC METERS & SOURCES For (300) 595.7a19
Sadel R & D Co. USA

© Copyright 1992
“The oldest name in TV Meter Manufacturing”

Call for Specifications Catalog AERIAL BUCKET TRUCKS
USA PH/FAX 805-682-3341

Large selection geared
for CATV
STANDARD TRUCK &
This is a picture of our DPDT RF relay. It switches frequencies from EQUIPMENT CO., INC.

DC-600 MHz with ease. We use it to build RF switching systems ... 1155 Hill St. S.E
SPDT, DPDT, 4PST, 4PDT and so on. No nonsense. It has very Atlanta, GA 30315
high isolation and very low insertion loss. These units are now R .
switching signais in some very large cable TV headends for testing Ph: 1-800-241-9357
and/or routing purposes. Our relays can help you do your job better, Fax: (404) 622-4462
too. No nonsense. Cali or fax for free info. on all our products. Usa BUCKET TRUCKS
Alaun Engineering
230S Florencita Drive, Montrose, CA, 91020 USA
PH/Fax: (818) 957-0618

Converter Repair

Atits best!
s Flat rate billing @
» Outstanding warranty

* Serving NE w/res pickup & dslivery

CATV Seerce veh|CIes : : : 1 . Call for testimonials & free offer
1-800-426-2838 T Vision Electronlics Ltd.
Dynamote Corporation ‘ ‘ A
e ek 5164626302

Software SubTRACKER
CATV BILLING SYSTEM
"Cable Tracker” is a pc-based

Cable TV system maintanence and Statements, Database,
S.T.A.R. problem finding database geared Reports, IBM Compati-
SOFTWARE T A R to today's (and tomorrow’s]) high- ble, Low Cost, Fast.

ANNOUNCES tech signal distribution systems of e [ENE)| (G2 for small to

s D REPORTING any size.
"CABLE : gt — Loaded with features that will (PSR, medium systems.
TRACKER" 4L i . | save hours finding trouble spots, LAN and Multi Town Capability.
- - make upgrades easier and cost

Fo:f l;:EYrI:\'L'I{\EBSL'II'EING W'i‘; ;P'A";‘Wg:;::f:::"m effective, d(;able T}:acker |\Imll keep Canergy Cable Software

P.0. Box 335 Fort Montgomery, N.Y. 10922 g?:tg& 'g petr?o?;mgw well your 403-354-2510 or Fax 403-354-8780
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Equipment Sales/Service (cont.)

QUALITY CONVERTER SERVICE

MAIN LINE EQUIPMENT, INC.
National Distributor for
PATHMAKER — TEXSCAN
WE BUY: used Converters

Used line gear

WE SELL: Refurbished Converters
Line Gear

WE REPAIR: Converters & Line Gear

Distributor of Eagle Traps

1-800-444-2288
FAX:310-715-6695
Los Angeles - Atlanta - Spokane

Wheeler Reeler

HYDRAULIC CABLE REEL TRAILER

SLABACH CONSTRUCTION COMPANY
215 14th STREET

KALONA, IOWA 52247

TELEPHONE {319 656-3434

FAX (319) 656-5486

ADDRESSABLE

IN STOCK:

FULLY REMANUFACTURED -
90 DAY WARRANTY

List your equipment
for sale with us — computerized
Inventory Locater system —

See our ad in this Issue

CONTEC

INTERNATIONAL

800-382-2723

NORTHEAST

A

Since 1978

AELECTRONICS INC.

For reliable converter & line equipment service

CABLE Call for flat rate price list:
(800) 237-6069

GEFURBISHED/ BOUGHT/ SOLD ‘

Ph: 913-599-5900
Fax: 913-599-5903

* G.l. Video Cipher Il « Standard 32 C/K Rec
540 s Cable Tools
* Magnavox 5-330 + DX DSM1408 Agile
Trunks -$325 Mod - $315
* Jerrold SJ Trunk - $199 - Standard MT 700 VCHl
e ~  LEMCO
* Minimum Quantities Apply
Call for complete inventory list:
ARENA SERVICES INC. :0 ;?Gy av;art;;% call for catalog
We service what we sell 1 -
UsA Fax: 630-8202 800-233-8713
WANTED
Headend - Linegear - Converters
\ Magnavox, Jerrold, SA )
WE'RE NOT JUST FOR

"SMALL GUYS"” ANY MORE!

Seventeen of the industry’s Top-100 MSO's (between 50,000
and 500,000 subs) save money every month by buying
programming, hardware and services through the
National Cable Television Cooperative.

PLOW BLADES

* It's Faster!

* Lower Machine Costs
* Less Down Time

* Nationwide Reliability
¢ Cuts Restoration

"Call Now For Free Brochure”

Ph/Fax 719 475-7569 USA
ANTHONY'S Manufacturing Service

Remote Technology Company
Repairs & Sales

Digital Remote Transmitters
Jerrold/Generics

Christina Weber
President/Owner
Since 1985

Hopelawn
New Jersey

(908) 826-2978
Call for flat rate bid

dB-tronics*
For Your Equipment Needs

AFFORDABLE, QUALITY REPAIRS:
We Are THE SA Addressable
Converter Repair Experts!

8500's, 8550's, 8580°'s

+ WE BUY & SELL EQUIPMENT:

SA PP 450MHz LE'S ............ $109.00
SAFF 450MHz TA's ... $299.00
SA PP 400MHz BRDGR .......... $90.00
8556-005 Scramblers ............... Call
Hurry, Limited Quantity Available

| FREE REPAIRS?

Repair Credits Given For
L Your Excess Equipment! |
FOR OTHER SPECIALS CALL:

SALES
404-992-6730 » 614-885-1520

CUSTOMER SERVICE
Phone: 1-800-356-2730 » FAX: 1-803439-7518

get converted!

Actual Size

Audio
o | Uniformity

EED As low as $175 per channel

* - ‘ Matrex Industries
. | New Location « USA

For specifications brochure call
(702) 641-9334
FAX (702) 641-1884
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Trucks, Lashers &
Construction Tools

The Manlift & Lasher specialists since 1981
BUY . SELL - LEASE
SHIPPED WORLDWIDE

Lashers rebuilt in one week

Call For Price List
Aerial Equipment Service Co.

7351 Hazard Avenue, Unit B
Westminster, CA 92683 USA
Phone: 714-895-4863
Fax: 714-893-6986

Equipment Sales/Service (cont.)

CATV
Electronics
and Parts

o

mhtcmtlond network

DRZ-450 5-f bezel

95
83

with lens
w/o lens
also available
imprinted keyframe mylar overlay
plain keyframe,ruby-red lens
5-f rubber buttons
DP7 Topcase w/lens
(Starcom-7 series)
also available
mylar overlay, rubber buttons

5.50

(909) 483-2800 USA
(909) 483-2812 fAx
Distributor (800) 435-1150 QLQ_Q[}__QD]_!

many other cable-related products—
call or FAX for free price list 16

Scientific Atlanta Cases

CABLEPLE

Your Cable Network.
-

Dual-function TV/Cable Remote

UMTVTD3 10+ $11.95
50+ 10.95
100+ 9.95

Available Now Coming Soon
8500, 8550, 8520-30 8570,8580

CALL FOR VOLUME PRICING

Converter Service

« Call for new customer discounts
= Sarving Cable Systems Nationwide
+ Specialists on Jerrold Addressable - including
baseband
» 30+ years of combined experience in Converter
Service
1-800-466-2776
1600 S. Noland Road, Ste. 110
~ Independence, MO 64055
Fax: 816-254-5782

Stnce

966

TEST EQUIPMENT

Reconditioned Wavetek, HP, Tektronix and more. Signal Level Meters, Sweep Systems, TDR's

Power Meters, Spectrum Analyzers, Frequency Counters, Fiber Test Equipment and much
more. Guaranteed to meetexceed manufacturers specs. 90 day warranty standard.

SATELLITE ANTENNAS
Used Scientific Atlanta 10 meter, Simulsat 5 meter, Harris 6.1 meter. Many others also available.

PTL Cable Services Inc. USA - Phone/Fax (407) 747-3647
BUY-SELL-TRADE

Our jumpers never leave our plant during construction, insuri
of cgnstrucnon Our quality control insures you of the lowest Rr?

"~ Gustom Made. Emergency Alert
ROCKY MOUNTAIN i pmber oo e Systems
JUMPER CABLES  -ruae *AG-50 By
P.0. BOX 9707 « HELENA, MT 59604 :g;cm ha. e
* Other
lnspecuon of each phase =
Call for pricing and free sample. (406) 458-6 e possibe. ' dE A/ ON ’ CS
69 Channels

© CATV DATA LINK ©
$§ Inventory Liquidators $$
ANTS TO BUY !!:
()BS()I E l[ equipment

WE ARE LOOKING FOR:

CONVERTERS, REMOTE CAPABLE
AMPLIFIERS, 300MHZ AND ABOVE
’ﬂ TAPS AND D/C'S J00MHZ AND ABOVE
] CONNECTORS

= WE BUY AND SELL QUALITY =
* REFURBISHED EQUIPMENT »
o(619)757-3008, FAX(619)757-4048

F R E SHIPPING
H PAID

We Noed: Magnovox, Jerrold, Scienttfic-Atlanta
{X-cess, Used, In Field)
Wae Pay: Top Prices!!
We : Buy-Repair-Sell
ACHIEVE PEAK PERFORMANCE

RAMY

IENGINEERING, INC.
— usa

1-800-228-0633 Ph: (408) 7334830 Fax: (408) 773-0937

COAST CATV SUPPLY

IN STOCK
NEW & REFURBISHED
Amps, LE’s, Taps, Splitters
Connectors & Headends
ALL BRANDS 270 TO 550 MHz
Call for updated price list

WANTED
ALL BRANDS
YOUR USED OR EXCESS EQUIPMENT
Fax your used/excess list

We Buy:

714-272-2360 Fax: 714-272-3032

CABLE DISTRIBUTORS CO.

IMPORTERS AND EXPORTERS
OF CABLE TV EQUIPMENT
FOR SALE
Hamlin MCC-3000 (as is) .50¢
Scientific Atlanta 6750 .50¢
Jerrold DSX-2 $5.00
Oak RTC-56-3 $15.00
WE BUY SURPLUS CONVERTERS
AND LINE EQUIPMENT
(USA) Phone: 800-554-1215

14 day delivery
Compatible with all headends

Affordable

24 & 88 Channel units also available
(701) 786-3904
Fax: (701) 786-4294

WE NEED SURPLUS
NEW & USED

Connectors, Taps, Headend,
Line Gear, misc.

TM BROKERS

5402 Highway 95
Cocolalla, ID 83813
Phone: 208-683-2797

208-683-2019

Fax:208-683-2374
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PRESIDENT'S MESSAGE LIt

What is SCTE membership?

By Bill Riker

President, Society of Cable Television Engineers

hen I'm representing the Society of
Cable Television Engineers at in-
dustry trade shows, people who aren't
SCTE members frequently ask questions
such as, “What is SCTE membership?
How can it benefit me? What does it
offer?”
| want to use this month's “President’s
Message” column as a forum to answer
some of these questions for all of you
who are considering joining our Society
but are uncertain as to what it offers. |
also want to let you know how SCTE
membership can be greatly beneficial to
your personal and professional growth.

What is SCTE?

The Society of Cable Television Engi-
neers Inc. is a non-profit professional or-
ganization formed in 1969 to promote the
sharing of operational and technical
knowledge in the fields of cable TV and

broadband communications. In short, the -

Society’s mission statement is “Training,
certification and standards.”

Who is in SCTE?

SCTE members are individuals from
all areas of the broadband communica-
tions industry. Among its members are
cable system engineers and technicians,
manufacturers, installers, construction
personnel, even system owners and their
operations staffs. Anyone involved with
cable TV, radio and TV broadcasting or
other allied communications fields may
become a member. A majority of the
membership are not degreed engineers,
but individuals wishing to increase their
working knowledge of communications
technologies through participation in the
Society. While most individuals choose to
become involved with SCTE by joining as
an Active member, Student and Sustain-
ing (corporate) memberships also are
available. The Society currently has over
10,000 members in the United States and
43 foreign countries.

How can SCTE help you?

SCTE's goal is to increase the techni-
cal knowledge and skill of members to
advance personal career growth as well
as to benefit the companies that employ
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them. The Society is widely recognized
as an excellent forum for the exchange of
information and ideas on important broad-
band technical issues. Cable-Tec Expo,
the training and CATV hardware confer-
ence presented annually by SCTE, allows
leading industry manufacturers and sup-
pliers the opportunity to meet with cable
system engineers and technicians. The
expo provides an excellent learning envi-
ronment and offers hands-on instruction
not found at other industry trade shows.
SCTE-sponsored technical seminars on
current industry issues also are offered
throughout the year. The Society’s
monthly newsletter, Interval, offers exclu-
sive information on its activities and edu-
cational programs.

The Society’s numerous (currently 74)
chapters and meeting groups are an inte-
gral part of the organization, providing
valuable forums for technical discussion
at the local level, expanding each mem-
ber's knowledge of the industry while aid-
ing in his individual professional develop-
ment. Through workshops, seminars, field
tours and panel discussions, SCTE's
local chapters and meeting groups cover
a broad range of topics affecting cable
system operations. Participating in a local
group also is an effective way to establish
professional contacts, develop valuable
leadership skills, and contribute to the in-
dustry.

SCTE also offers its "Technology for
Technicians” series of three-day training
seminars at various locations around the
country to accommodate attendees.
Technology for Technicians | is designed
for installertechnicians and service tech-
nicians, while Technology for Technicians
Il is for advanced technicians and covers
spectrum analysis, signal leakage/CLI
and system design theory.

What does membership offer?
SCTE has developed the Broadband
Communications Technician/Engineer
(BCT/E) Certification Program. This pro-
gram rewards successful candidates with
peer recognition and assists manage-
ment with the promotion and evaluation of
technical personnel. Examinations have
been designed to measure a candidate's
understanding of and competence in
seven areas of cable TV technology. The
Society also offers an Installer Certifica-

tion Program designed to measure a can-
didate’s installation skills through a pro-
gram of training, written testing and practi-
cal examinations.

SCTE has produced many videotapes
on technical training issues that are avail-
able for purchase or are presented
through its Satellite Tele-Seminar Pro-
gram, which distributes educational
videotapes via satellite each month for
cable systems nationwide to downlink
and record. Scheduled times for these
programs are announced in the Society’s
monthly newsletter, Interval.

The Society has several scholarship
funds to offer to its members. The first
works in conjunction with the National
Cable Television Institute to provide cor-
respondence school training for those in-
stallers and technicians whose company
does not offer such training opportunities,
and who cannot afford to pay for their
own schooling. Another fund provides
scholarship awards for other types of ed-
ucational advancement, such as trade
school electronics or college level cours-
es.
Other SCTE benefits include: five dif-
ferent group insurance policies, discount
registration fees for SCTE technical semi-
nars and the Cable-Tec Expo; corporate
discount hotel rates; car rental discounts;
the ability to participate in the BCT/E Cer-
tification Program; discounts on all SCTE
publications and videotapes, as well as
premiums such as jackets, T-shirts and
emblems; a complimentary subscription
to Communications Technology, SCTE's
official trade journal; and free or discount
subscriptions to a variety of other industry
trade publications. CT
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Beolew Freguencies

SPECTRUM GRAPH

FREQUENCY

Time...

...is the one thing we never have enough of. The ability to automate, document,
and print measurements for compliance testing is not just a good idea, it is a necessity.

DISTORTION GRAPH

The Cheetah™ System is an Automated Remote Testing System so complete it can
perform complex system compliance tests right from your desktop with IBM compatible
personal computers.

The Quality the Cheetah™ adds to your system goes beyond improving plant maintenance
and system performance. The Cheetah™ allows Quality Time to be spent both
professionally and personally by the cable staff.

Cheetah™ is the alternative to spending countless man hours in extreme weather
conditions to verify system performance. Automate with the Cheetah™ — it leaves all
other methods out in the Cold!

_ 5555555 SUPERIOR ELECTRONICS GROUP, INC.
. ) 2237 Industrial Boulevard, Sarasota, Florida 34234
) . o Telephone (813) 351-6700 » Fax (813) 351-9193

Make ‘0: ..: .‘: to Booth 1205 at the Western Cable Show. Reader Service Number 74.
()
()



Now you can call the best
In the service business
for the best in
headend equipment.

ANIXTER CABLE TV stocks the complete line of Modulators, processors, combiners, and
Scientific Atlanta headend electronics, bringing replacement modules are all in inventory. Call
you immediate availability on the industry's finest your Anixter Cable TV representative for all your
headend products. headend needs.

Scientific | ANIDIE

Atlanta

Atlanta, Georgia Cleveland, Ohio

(404) 840-7901 « (800) 242-1181 (216) 526-0919 ¢ (800) 321-8068
Anaheim, California Dallas, Texas

(714) 779-0500 ¢ (800) 854-0443 (214) 446-CATV « (800) 231-5006
Chicago, lllinois Denver, Colorado

(708) 350-7788 * (800) 544-5368 (303) 740-8949 « (800) 841-1531

AN N AN

Iron Mountain, Michigan
(906) 774-4111 ¢ (800) 624-8358

Seattle, Washington
(206) 838-9552 « (800) 438-9290

Wharton, New Jersey
(201) 328-0980 * (800) 631-9603

1992 ANTEC

See us at the Western Show, Booth# 412. Reader Service Number 75.
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