LR R R
CcT

¥ % % 3

0847325

O

‘°¢

\

@L@@

CT's 1993
service in
Technology

Award
recipient

ril 1993

L\'.,‘
A
.



There Are Three New Ways To Provide
Your Customers With Better Service

Sencore’s “CHANNELIZERS” are designed
to pinpoint RF video problems and
performance test any RF Distribution
System faster and more accurately than
ever before.

Inspect
(SL7501)

Monzitor
(SL750M)

Sencore Introduces The New
“Tech Choice” Line Of CATV
Instruments Featuring:

¢ Automatic measurements of both the audio and
video carriers on all cable channels (FCC, HRC,
IRC) including UHF. Simply enter the channel
or frequency and the reading is displayed on
the easy-to-read LCD display. (SL750A Only)

Exclusive “on-channel” tests for C/N and HUM.
No need to tune off-channel or remove modulation to
make these important tests parameters. Gives you the reading you need when you need it.

Simultaneously monitor the RF level of both your high and low pilot, with an exclusive pilot test.
Makes all your system balancing a snap.

Best of all, Sencore’s “CHANNELIZERS” are designed to stand up to everyday field use. The rugged
light-weight cases protect your instrument from all types of conditions.

To find out more on how the “CHANNELIZERS” will make a difference in your testing, troubleshooting,
and system maintenance call 1-800-SENCORE, and talk with your Area Sales Representative about
putting a unit in your hands and finding out for yourself.

SENCORE Call 1-800-SENCORE Ext. 604 Today!

3200 Sencore Drive, Sioux Falls, SD 57107
Direct:(605) 339-0100 Fax: (605) 339-0317 Reader Service Number 2 (736-2673)



The Perfect Marriage
of LIGHT and AIR.

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?
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

o Ogyw

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 SOUAENEATICREING

or Call 800/874-5649
Reader Service Number 4
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POSITIVE IDENTIFICATION
FOR DISCONNECT CONTROL

Serialized, tamper-evident cable markers.
The best and most economical way to control
drop activity. The only fully flexible way for field personnel
to maintain system control over drop activity.

For information on the most cost-efficient cable markers call 800-548-7243.

Products creatively designed for the cable industry

See us at the Cable-Tec Expo, Booth # 432. Reader Service Number 6
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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 GHzZ 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
1¢800¢36°REGAL or fax
us at 40441621545 for
our 1 GHz Planning Kit.

Reader Service Number 5

1 Gliz Taps—purt of Reyal’s complete 1 Gliz
praduct line. Available now

Recal /7

Tecunoroaies Lrd
1e800°36°REGAL

© 1992 ANTEC



See us at the Cable-Tec Expo, Booth # 250, 252.
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EDITOR’S LETTER

Farewell ... sort of

his month marks the end of my

term as the Society of Cable Tele-
vision Engineers chairman, as well as
my tenure on the board of directors. |
thought this issue’s “Editor’'s Letter”
would be a suitable forum to say a
few words about my past six years
serving the Society’s membership,
which now numbers in excess of
10,000 and represents 44 countries.

Almost seven years ago, then Re-
gion 2 Director Sally Kinsman ap-
proached me to consider running to
replace her on the board, since she
would soon be moving to the Pacific
Northwest. At the time, | thought my
chances of becoming a national
board member were pretty slim, but
gave it a shot. | want to personally
thank the members of Region 2 for
your support and encouragement
since then!

During my three terms as a region-
al director, I've been truly honored to
serve you, the national membership
of SCTE. For a variety of reasons, my
board duties have gone far beyond
the boundaries that comprise the five-
state Region 2. It's also been a plea-
sure to serve with the other industry
professionals on the Society’s nation-
al staff. In particular, they have been
responsible for the day-to-day opera-
tion of our organization, as well as im-
plementing the policies established by
the board. My hat will always remain
off to them, for they have perhaps the
most difficult job of all. Many thanks
for a job well done!

It's a good feeling to look back at
the incredible growth of SCTE, and to
have been part of the Society’'s
progress. We can all be proud of the
changes that have occurred, because
without the support of you, the mem-
bership, none of this would have hap-
pened. Consider that today we truly
live up to our mission statement —
“training, certification, standards.” But
all of this progress is merely the foun-
dation for our future.

Cable TV has become a global in-

COMMUNICATIONS TECHNOLOGY

dustry and it's one that is evolving at
a blinding pace. New architectures
are changing our core business and
new technology challenges each of
us daily. SCTE is now recognized as
the clearinghouse for cable’s contin-
ued evolution, working in conjunction
with other organizations such as
Cable Television Laboratories and the
National Cable Television Associa-
tion. What we as a Society do today
paves the road of cable’s next 20
years. | encourage all of you to take
an active role in that future.

Kudos to Malone

Once each year, the editors and
staff of Communications Technology
recognize an individual, individuals or
organization for vision and innovative
leadership that have made a signifi-
cant contribution to cable communica-
tions with our Service in Technology
Award. Please join me in congratulat-
ing TCI's Dr. John Malone, the 1993
recipient of this distinguished honor.
Details can be found in the section
following page 98.

Ronald J. Hranac
Senior Technical Editor
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15 AMP 12 AMP 9 AMP 6 AMP 3 AMP

Standby Power Supplies Engineered
for Todays Cable TV Networks

Small Simple Standbys™ from And because our studies have
Power Guard will save you money, shown that most power supply
short and long term. locations actually use less than 9
Since SSS™ is available in 3-6-9-12  amps of power - we strongly
or 15 amp ratings and in two or three  recommend that you consider our 24
battery configurations, you can volt units for those locations. You get
maximize efficiency and reduce your  an immediate 33% savings in battery
power bills and battery costs by costs and still have up to four hours

choosing the right model for each of standby run time.

power supply location. If your power Small Simple Standby™ - The right
requirements change - simply product at the right time for the right
upgrade the power module. Small price. No wonder we continue to be
Simple Standbys™ wiill grow with the fastest growing power supply
you. company in Cable TV.

Power by Design

1-800-288-1507 s“ Ann FAX 205-742-0058
LRSS

Available Nationwide from ANTEC Communication Services

See us at the Cable-Tec Expo, Booth # 150. Reader Service Number 12.
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VIDEO MASTER VM 771

AUTOMATIC VIDEO LEVEL CONTROL
NO FRONT PANEL RACK SPACGE REQUIRED
FULLY AUTOMATIC - NO ADJUSTMENTS, EVER !

v v

Video Output = 1 Vp-p
Sync Output = 40 IRE Units
White Output = 100 IRE Units, Max
Color Burst = 40 IRE Units !
Up to 2 Vpp 60Hz, Clamped Out. HIB%’-{, X'IAOLVle/E' )
H.F. Video Loss, Compensated. :

ANOTHER INNOVATIVE NEW PRODUCT FROM:
FM SYSTEMS, INC. ay 1.714.979-0913

N

INTRODUCTORY PRICE

$285.
LOW COST!

1-800-235-6960 ®
\_ 1-714-979-3355 Sl ey MADE INTHE USA

See us at the Cable-Tec Expo, Booth # 227. Reader Service Number 15.
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sirument Corporal

The wonld’s first
500 channel laser
has amived.

Harness the power of a star... Jerrold’s
STARFIRE 750 laser is now available for your
network. 500 channels!

The STARFIRE 750 provides a 750 MHz
passband allowing, for example, up 10 60 analog
channels...with 500 more channels using 10:1
DigiCable'" video compression.

Like its STARFIRE predecessors, the 750
provides superior picture quality and analog
performance — even with the added digital loading.

All on one fiber.

Combining the advantages of bandwidth
expansion, digital compression and STARBURST
architecture, the STARFIRE 750 is ready when you
are. Once in place, it helps make an easy transition
to an analog/digital channel line-up. 1t5 the next
generation of lasers.

Only Jerrold could introduce a 500 channel
laser designed exclusively for cable TV. And
we’re not stopping there. We help you prepare for
tomorrow by working with you today. For
more information, please call 1 800 523-6678
(in the U.S.), 215-674-4800 (outside the U.S.),

or fax 215-956-6497 (anywhere). i
:5 ] ‘ Jerrold

@ General Instrument

See us at the Cable-Tec Expo, Booth # 362, 370. Reader Service Number 16.



LETTERS

No knives

for installations?

| found Pam Nobles’ September 1992
article in Communications Technology
“F-connectors revisited” extremely in-
formative. However, | was completely
taken back by her recommended in-
stallation procedures. Installing stan-
dard F-connectors by using a knife to
cut off 3/8-inch of jacket, is a poor
choice when there are several low-cost
stripping tools available to safely do
this task.

The use of any knife for cable
preparation should be discouraged.
Let’s talk safety and speed — it all
adds up to economics. Uniform cable
preparation, less preparation time and
virtual elimination of accidental cutting
of fingers or worse, translates to a bet-
ter product and adds to the bottom line.

Chris Haelsen
Systems Manager
Capwell Components Co.

Author’s response: Thanks for voicing
your concern regarding the use of
knives vs. preparation tools. | under-
stand that there are numerous note-
worthy prep tools available, and that
there may be inherent problems with
using these tools.

Cable systems may have more than
one type of connector — or an installa-
tion contractor may have access to a
variety of connectors and cables. In
this case, the wrong prep tool may be
used, and the problem not discovered
until a service call is needed. Prep
tools more often score the center con-
ductor than do knives. Experienced in-
stallers and techs are just as safe and
quick as their prep tool yielding coun-
terparts. And a knife user will tell you
there's a certain “feel” that cannot be
accomplished with a prep tool.

Using prep tools vs. knives | feel ba-
sically comes down to experience,
preference and the proper training. |
have no problem with prep tools (re-
member the article illustrated both prep

tool and knife) — as long as they are
used correctly and for the correct
cable.

Cover comment
Ouch! We have just spent a long year
trying to convince our congressman
that we aren’t monopolies in need of
regulation. We are still smarting from
the cable bill, when | get my October
1992 CT and see my technical choices
on a Monopoly board! | would suggest
that a more likely game board would be
checkers where we can deliberately
make choices among several different
moves, even jumping over some. | pre-
fer this rather than rolling the dice to
move one way around the same path
for all players. Go directly to jail and
don't pass go.

Otherwise, thanks for a great jour-
nal.

Daniel V. Liberatore
Vice President/Engineering
Adelphia Communications -

Instant Phone Jacks For

— IPPV Installations
— .« From Any AC Outlet!

APC ASSEMBLIES

T

* SIMPLY PLUG IT IN!

* TURNS ANY ELECTRICAL QUTLET INTO A PHONE JACK

We Have What You Need!

e FC/APC intermateable with BOTH Seikoh
Giken (JOS-Fitel) & NTT Compliant

* NEW INTELEJAK® MODEL WITH IMPROVED RANGE! e =70dB typical back reflection

* NO INSTALLATION CERTIFICATION REQUIRED

* AVOID COSTLY PERMANENT INSTALLATIONS

* AVOID TELEPHONE WIRE INSTALLATION LIABILITY

¢ Operational at BOTH 1300 & 1550 nm
* FC/APC, ST/APC, SC/APC, EC &

* FCC, DOC, CSA AND UL-1459 SAFETY TESTED

rpora

(719)-685-5577

» COMPATIBLE WITH MOST DECODERS AND RECEIVERS

Intelejak:  phone:

Reader Service Number 17
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Super PC assemblies
FC adaptors for “D” hole mounting
Pole-mount splice box

Indoor splice and patch centers

RADIANT COMMUNICATIONS CORP.
~ ¢ 1-800-WOW-FIBR

( 154 ) InNJ (908)757-7444 » FAX: (908)757-8666
~>7° P.O. Box 867 * South Plainfield, NJ 07080

Reader Service Number 18
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Light up your fiber with the hest
broadcast quality video possible.

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.

DX

ANTENNA




Reconsidering
gel batteries’ role

This letter is in response to the Febru-
ary 1993 article in Communications
Technology “Outage management,
Part 3: Plant powering in cable TV
systems.”

Battery technology has not changed
much in the last century. | truly real-
ized this while attending an electric ve-
hicle rally in Southern California re-
cently. At this rally was an electric car
that was built in 1933 and much to the
chagrin of those battery people on

the so-called “cutting edge,” this car
performed in a very satisfactory
manner.

The cable TV industry has some-
thing in common with that old electric
car. Both use battery technology that is
60 years old and the only difference
may be the overall satisfaction of per-
formance.

In the article | read that gel batteries
can and should be used in all climates
and environments and absorbed glass
material (AGM) should be used in con-
trolled environments and colder cli-
mates only.

THE END OF EXTREMES

© 1991, Photoworld, FPG International Corp.

Certainly, that’s the case
with the new Biddle™
511 TDR. Designed speci-
fically for short distance
cable and wiring, it’s
small, light and portable.
In fact, you’ll find it fits very
comfortably in the palm of your
hand. Yet, despite its size, this
little workhorse features a full
trace display giving you a big pic-

crosses, splices, taps and many

AVO INTERNATIONAL

Need we say that less is more?
Or that bigger isn’t always better?

ture view of all opens, shorts,

other faults or impedance changes

Because the 1919 Largo County May Day Race was only 500 feet long, the Devlin
brothers were over the finish line before the new locomotive had gotten up a head of steam.

IN SHORT-RANGE CABLE TESTING

over the length of your short-
range cable or wire.
So now you can forget about
those cumbersome and expensive
“locomotives’ designed for great
* distances. The Biddle 511 TDR
\ is just like the Devlin brothers’
dash to the first bend in the
= tracks. Quick. Uncomplicated.
Practical. No more than nec-
essary. In short, the right
tool for the job.
Find out more
about it and about how
you can have one for

a FREE 30-day test.

Call 1-800-366-5543 Today.

4651 S. Westmoreland Road, Dallas, Texas 75237 USA
214/333-3201 Fax:214/333-3533

See us at the Cable-Tec Expo, Booth # 813. Reader Service Number 20
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| prefer to take a more moderate
position and say, why not take ad-
vantage of both of these technolo-
gies?

Gel technology has been available
for over 50 years and the benefit it
brings to the cable market is its ability to
“stay wet” and not dry out. The biggest
enemy we face in this market, in regard
to batteries, is heat, dehydration and in-
evitable battery failure.

However, the downside to gel bat-
teries is that when gel dries around the
battery plates, fissures or cracks are
formed and effective electrical conduc-
tivity is reduced. AGM batteries have a
tendency to dry out on “top,” so to
speak, but deal more effectively with the
internal conductivity problem because
the AGM technology is essentially a
sponge filled with the liquid acid. This al-
lows the battery plates to be immersed
in acid, keeping electrical conductivity
high.

To say that one technology is appli-
cable in all climates and situations
seems to be a broad stroke statement.
And at first | thought it to be a self-serv-
ing statement to the gel technology, but
after consideration | have come to the
following conclusions.

The first is that, while cable TV
may be considered by many to be a
large market, the manufacturers of
batteries for this market may not
share that view and it may represent
a very small market to them. If that is
the case, it might be that the cable
batteries they sell are designed for a
larger automotive market and the
cable industry is an afterthought.
Therefore, you can only recommend
what is available.

My other conclusion is that battery
manufacturers have not done enough
to meet the needs of the cable indus-
try and should institute more dia-
logue with the end users and the
power equipment manufacturers in
regard to performance and design
needs.

We simply need more imagination
and commitment from everyone in-
volved in this area of the cable busi-
ness.

That old electric car may be able to
function just fine with dated technology
but | don’t think that the cable industry
can — not with the competitive-, regu-
latory- and performance-driven envi-
ronment of the future.

Ed Parker
Teledyne Battery Products



Stop spinning your wheels!

B .

Now you can put the brakes to your accelerating operational costs while stepping up subscriber revenues with MultiMask™-- the new
addressable on/off premise interdiction system from Philips Broadband Networks, Inc. MultiMask allows for better picture quality, enables
flexibility in tiering, is user friendly, and brings a new level of security to your entire system by selectively masking up to 72 channels (from
48 to 600 MHz). The opportunity to steal signals or tamper with hardware is virtually eliminated.

Capable of servicing up to four homes from a single unit, MultiMask can be mounted on a strand, a pedestal, or the side of a house. With
MultiMask service level changes, disconnects and other subscriber controls are handled from the customer service terminal. Plus, all four
ports are operational from the first day of installation. There are no subscriber modules to install later. Normal installation techniques
are all that's needed when new connects or drops are required.

Your subscribers will like MultiMask too, because its user friendliness makes pay-per-view programming

P —— available to everyone on-line. When subscribers have cable compatible TV, as most do, MultiMask does away
with the need for in-home, set-top converters and descramblers by functioning invisibly
in the background. Plus, it allows customers to use their
video equipment as it was originally intended --
including the latest picture-in-picture models.

So say good-bye to the constant truck rolls for
“spin”®, “churn* and in-the-home trouble calls. Turn
to your Philips Broadband Networks representative
for details on how MultiMask can help you put
your system into overdrive.

For more information contact:

Philips Broadband Networks, Inc.
(formerly Magnavox CATV Systems)

100 Fairgrounds Drive, Manlius, NY 13104

Ph: (315) 682-3105, Fax: (315) 682-9006

(800) 448-5171; in NY State (800) 522-7464

Connects, disconnects, spin and
pay-per-view are all handled in seconds
at the customer service terminal.

Philips Broadband Networks, Inc.

See us at the Cable-Tec Expo, Booth # 602, 111. Reader Service Number 21.
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OFC '93: The fiber in CATV focus

SAN JOSE, CA — Over 3,200 people
attended the Optical Fiber Conference
1993 held here. The thrust of the con-
ference seemed to be on the academ-
ic side, with most of the presentations
focusing on the theoretical issues as-
sociated with fiber optics. There also
was considerable interest in how
fiber-optic networks are and could be
deployed in cable TV networks.
Corning announced that the Ameri-
can market for fiber in 1992 grew at a
phenomenal rate to 5 million km. The
cable industry alone grew 100% in
1992 to 9% of the American market or
450,000 km. Corning expects the de-
ployment of fiber by cable companies
to grow by another 50% in 1993.
“Software is the compelling appli-
cation that we will need to get con-
sumers to throw money at the latest
generation of video technology,” ar-
gued Gary Kim, a Denver, CO-based
consultant with Probe research. In a
presentation entitled “Multimedia Plat-

forms: How Much, How Soon?" Kim
explained that the cable companies
have been experimenting with interac-
tive services since the early 1980s.
However, the hardware capabilities
and the technical capabilities were not
yet here then for new services to real-
ly take off.

Now after nearly a decade of ATM
machines and VCRs, consumers are
finally ready and willing to pay for a
technology that requires them to push
buttons to achieve some result. Kim
said that cable operators are now
spending $100 to $135 for new set-
top boxes to achieve a revenue
stream of $30 a month. For operators
to be willing to spend double or triple
that on the latest generation of elec-
tronic wizardry, they will have to find a
way to double or triple their income.

Kim believes that may be possible
through video-on-demand (VOD)
technologies. He estimates that if
video rental outfits could continuously

stock the 10 most popular videos,
consumers would rent them 80% of
the time. As it is, they run out, so they
only account for 30-40% of all the vol-
ume at places like Blockbusters.

Currently the video rental industry
generates more income than the
cable industry. An investment to up-
grade the cable network for VOD for
the top 10 hits, could skim 50-80% of
the video rental business for a cable
operator.

Aleksander Futro, director of tech-
nology assessment at Cable Televi-
sion Laboratories in Boulder, CO,
gave a talk on the future of optical
components for cable TV require-
ments. He stated that interactive ser-
vice providers will need standards and
common hardware approaches to en-
sure interactivity within the networks.

Although much current generation
cable equipment has a maximum ca-
pacity of 750 MHz, there is no reason
why we cannot go to 2 GHz using
emerging technologies. “Before we
were looking at fiber-to-the-headend,”
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Futro said. “Today we are looking at
fiber-to-the-hub, fiber-to-the-node and
fiber-to-the-home."

Speaking to an audience consisting
of fiber-optic component manufactur-
ers, Futro bragged about the way in
which the cable companies are able
to supply more services using less
fiber and fewer lasers than other in-
dustries, “If you use fiber our way,
there are not many miles that need to
be run, or lasers to be put in. If you
deliver better lasers we will need
fewer. But you would rather deliver
more lasers per home. That is what
cranks your cash register.”

More powerful lasers mean longer
links and more links at lower costs.
Futro believes that we will soon have
20 mW DFB lasers for under $10,000.
But Futro emphasized there is no rea-
son why DFB lasers will not be chal-
lenged by more cost-effective mi-
crochip lasers.

Futro believes that there is no need
for the deployment of optical ampli-
fiers in the local loop today. However,
at a separate discussion, experts from
all over the world argued that optical
amps will soon allow cable operators
to improve services, reliability and
flexibility with a minimum of cost.
Most of the excitement is based on
the development of erbium-doped
fiber amps, which only operate in the
1,550 nm range.

Kwang Koai, a researcher at GTE
Laboratories in Waltham, MA, did a
“what-if" analysis on a wide area net-
work that uses erbium-doped optical
amps throughout two central rings to
bring multimedia services to a large
area at up to 10 Gb/s.

All-optical networks have been
under development in long-haul,
point-to-point networks for some time.
However, no one is using them in a
terrestrial network that contains multi-
ple nodes. Koai believes that eventu-
ally such networks could provide im-
proved reliability, flexibility and an
easy way of upgrading to new tech-
nologies. Part of the beauty of an all-
optical network, is that none of the op-
tical components need to be switched
out in order for new technologies to
be deployed within the network.

The costs of optical amplifiers
make them impractical today, but they
will continue to plummet in price. Be-
yond cost, Koai cited three limitations
to the development of such an all-op-
tical network: signal-to-noise ratio,
dispersion and nonlinear effects. The
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problem with having an all-optical net-
work is that amplifiers tend to sponta-
neously emit noise. Koai said this
could be minimized by having a con-
tinuous laser operating in the back-
ground to remove the excess energy
from the amplifiers.

Another problem is that the fiber in
the ground today has a tendency to
disperse the light at 1,550 nm —
which is required to take advantage of
erbium-doped optical amps. Without
installing special fiber, Koai's 10 Gb/s
backbone would not be capable of
propagating more than 100 km.

A third problem is that over dis-

COMMUNICATIONS TECHNOLOGY

tances, nonlinearities in the optical
fiber tend to distort the optical pulses
as they travel down the fiber. Koai
said that these could be minimized
over several thousand kilometers by
keeping the power into the network
down.

Tingyi Li, a researcher at AT&T
Bell Labs in Holmdel, NJ, argued that
erbium amps will allow cable opera-
tors to move to wavelength division
multiplexing (WDM) to boost capacity
incrementally. “Since 1980 we have
been increasing network capacity by
increasing the speed of the compo-
nents. Now that we can use ampli-
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fiers, it makes sense to increase the
number of channels to increase the
aggregate capacity.”

The problem with the electronic re-
generators now used in fiber systems
is that each one can only regenerate
a single wavelength of light. So if a
system has multiple wavelengths,
each repeater station requires a sepa-
rate regenerator for each wavelength.
Amplifiers on the other hand can am-
plify every wavelength of light inde-
pendently of one another. Amplifiers
would make it possible to add several
different wavelengths on top of one
another, with the only incremental
cost being the transmitter at the head-
end and each of the receivers. Li be-
lieves that 10 separate wavelengths
could easily fit into the amplifier's
bandwidth of operation.

Li said there are several rewards to
be had in going to WDM systems. For
starters it would enable operators to
perform capacity enhancements of
over 50 times — up to 100 Gb/s —
throughout the life of the system, with-
out switching over the internal compo-
nents. It would enable mixed signal
formatting — some signals might be
analog while others would be digital
within a single fiber. The initial cost
for a system could be low, and the
system could be incrementally up-
graded as demand grows for new ca-
pacity. Not only that, but optical amps’
high reliability would lower the cost of
operating and maintaining the net-
work.

Although erbium amps are the
most-developed at the moment, oth-
ers are working on ones in the 1,300
nm window, which are still only in the
experimental phase. David Smith, a
researcher at BT Labs in England, be-
lieves that praseodymium-doped
amps could provide an easy upgrade
path for existing 1,310 nm networks.
BT for example has over 2 million km
of 1,310 nm fiber in the ground.

Smith said that fiber amps are the
future because they lead to higher
splitting ratios and hence, lower laser
costs. The real question is whether
we can do amplification at 1,310 nm.
He believes that praseodymium amps
are in the same place erbium ones
were three years ago, and could be-
come commercially available in three
years. (See “Correspondent’s Report,”
CT, 5/92, for more on the status of
1,310 nm amps.)

The next generation of fiber-optic
networks may use solitons as carriers,



argued Linn Mollenaur. Solitons are a
technique for coding laser pulses,
which enable the pulses to hold their
shape over incredibly long distances.
Mollenaur recently succeeded in
sending data at 17 Gb/s over 20,000
km using solitons.

Mollenaur believes that once the
technology has been deployed in
long-haul submarine fiber systems in
1997, the research costs will have
been absorbed. After that, they will be
as cheap as any other technology and
they will provide a low-cost way of
providing extremely high bit rates. He
believes that operators will begin de-
ploying solitons in commercial net-
works as early as 1998. (For more on
solitons, see “Correspondent’s Re-
port,” 8/92.)

Ed Callahan, vice president of
technology at ANTEC in Englewood,
CO, believes that we need to look at
the development of the next genera-
tion of networks as a springboard for
new services. He said, “As we identify
new revenue streams, it will drive the
interest to put these networks in
place. There is an expense saving in
not having to rebalance each time a
new service is rolled out.”

The new technologies will initially
increase capital expenses. TClI, for
example has announced it is doubling
its annual capital expenditures to al-
most $800 million. The next genera-
tion of technology based on fiber has
clear economic advantages, argues
Callahan. “We don't think this requires
a leap of faith. If we deploy 1 GHz
networks to 500-home nodes, we
wind up with improved core products
and improved operational econ-
omies.”

Japan is getting serious about the
deployment of fiber-to-the-home,
noted Tetuhiko Ikegami, deputy direc-
tor senior manager with NTT in
Japan. “Fiber-to-the-home is very
strong but steady,” he noted. By the
year 2015 all houses in Japan will be
connected by fiber. By 1995, con-
sumers will begin receiving video at
1.5 Mb/s. By 1998, consumer will
begin tapping into 155 Mb/s links that
carry multiple channels of video and
other data.

The message of OFC '93 seemed
to be that fiber is here today, and get-
ting cheaper and more powerful every
day. The question it leaves cable op-
erators with is whether or not they
should deploy it today, or wait until
the price goes down. But that may be
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too late as the next generation of
satellite services like Hughes' DirecTv
(see “Correspondent’s Report,” 2/93)
comes into play. — George Lawton

US West to build
mass video network

DENVER — US West Communica-
tions recently took the first step to-
ward building a new combined video
and voice communications network
for residential and business cus-
tomers. According to US West, the
new network ultimately will make it as
easy to dial up video programs as it is

COMMUNICATIONS TECHNOLOGY

to place a phone call today.

President and CEO Gary Ames of
US West said to the best of the com-
pany’s knowledge, US West is the
first telecommunications company in
the U.S. to formally commit to building
the infrastructure needed to bring
video-on-demand and other video-
based services to mainstream cus-
tomers.

“We look forward to continuing to
work cooperatively with cable TV op-
erators within our region,” said Ames.
He was referring to the fact that in ad-
dition to traditional voice and data
telecommunications services, US
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West will use the new network to offer
video dialtone service to anyone who
wants to use it — including compa-
nies that operate existing cable TV
franchises.

US West issued a request for pro-
posals to traditional and non-tradition-
al network equipment suppliers to
submit bids for the components of a
broadband telecommunications net-
work capable of provided video, data
and voice communications service.
The network will carry these multime-
dia signals over a mix of optical fiber,
coaxial cable and copper wire. The
proposals were due by March 23 and
US West expects to award one or
more contracts by this summer.

Suppliers report
fiscal results

Several hardware suppliers report-
ed financial results recently.

Augat reported for the year ended
Dec. 31, 1992, its net income was
$6.6 million, or 36 cents/share, com-
pared with a net loss of $22 million,
which included a pretax restructuring
charge of $22 million, or a loss of
$1.21/share for 1991.

For the nine months ended Nov.
28, 1992, sales at California Amplifier
were $25.4 million compared to $13.7
million for the same period of the prior
year. This reflects an increase of
85%.

C-COR reported a net income of
$739,000 on sales of $13,165,000 for
the second quarter ended Dec. 25,
1992, compared to $271,000 and
$11,067,000, respectively, for the
second quarter of the previous year.

Scientific-Atlanta reported sales for
the second quarter ended Jan. 1,
1993, were $186.6 million, up 40%
from last year's $133.5 million. Net
earnings were $1.4 million compared
to $2.2 million in the same quarter a
year ago. Although S-A sales were at
a record level, net earnings were af-
tected by higher than anticipated
launch costs associated with its digital
video compression product line.

Texscan reported a net loss for the
fiscal second quarter ended Oct. 31,
1992, of $4.2 million on a revenue of
$9.8 million compared to a profit of
$109,000 on revenue of $10.3 million
for the prior year's period. The loss in-
cludes a one-time charge for restruc-
turing including the consolidation of

the company’s North American CATV
operations presently headquartered in
El Paso, TX, into its manufacturing fa-
cility in Juarez, Mexico.

Oak Industries’ net income was
$4.3 million or 5 cents per share for
the fourth quarter ended Dec. 31,
1992. This compares with net income
of $2.3 million or 3 cents per share for
the same period of 1991. The 1992
fourth quarter net income included a
non-recurring gain of $2.7 million re-
lating to the sale of it investment in
ComStream Corp., a $2.5 million in-
come tax benefit resulting from the
adjustment to its deferred income tax
valuation reserve and a $1.5 million
charge for the consolidation of facili-
ties. Sales for the quarter were $35.8
million, an increase in 14% over
1991’s fourth quarter.

CablelLabs issues

RFP on PCS technology
BOULDER, CO ~ Cable Television
Laboratories, in conjunction with
Rogers Cablesystems Ltd., issued a
request for proposals to telecommuni-
cations vendor companies that may
want to build equipment for cable op-
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erators' use in personal communica-
tions service applications. (Any pur-
chases following from this RFP will be
made directly by cable TV companies
and not through CablelLabs.)

Vendors are being asked to build
equipment that uses the remote an-
tenna driver (RAD) technology, which
is proprietary to CableLabs and
Rogers Communications Ltd. The
deadline for responses is 5 p.m. EST
April 16 at Rogers Engineering of-
fices, located at 1 Valleybrook Dr.,
Don Mills, Ontario, Canada M3B 2S7.
All technical inquiries should be ad-
dressed to George Hart, Rogers Engi-
neering, (416) 442-2827, fax (416)
446-7424.

Klein urges
pole strap safety

CHICAGO — Klein Tools announced
in the interest of maximizing user
safety and to prevent the use of an-
other manufacturer's defective pole
strap or lineman’s belt with a Klein
strap or belt, the company will no
longer market pole straps with non-
locking snap hooks or market line-
man’s belts and pole straps as sepa-
rate items. To encourage workers to
always use, when required, the nec-
essary fall-arrest equipment with
their lineman's belt and pole strap,
which are only a positioning (as op-
posed to a fall arrest) system, Klein
will only sell these components as
part of a “lineman’s system.”

The company reports that al-
though Klein Tools pole straps and
lineman’s belts now in the field are
not defective, to discourage the use
of another manufacturer’s defective
pole strap or lineman's belt with a
Klein strap or belt, the company is
offering several retrofit and inspec-
tion programs. Information on the
programs is available from the com-
pany at 7200 McCormick Blvd., PO
Box 599033, Chicago, IL 60659-
9033; (708) 677-9500.

« Philips Broadband Networks has
relocated its fiber-optics operations
in Wallingford, CT (formerly Orchard
Communications), to Manlius, NY,
where the PBN’s headquarters and
manufacturing facilities are based.

« Four of Mind Extension Institute's
video training programs for the cable
TV industry now qualify for credit to-
ward recertification by the SCTE.
Customer Service: Your Key To Suc-

See us at the Cable-Tec Expo, Booth # 550. Reader Service Number 28.
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cess and Sales Through Service are
each worth one recertification unit in
the Society’'s BCT/E Program. In-
staller Safety and General Safety are
worth two each.

« Considerable sentiment for what's
now being called the “grand alliance”
among the remaining participants was
expressed at a meeting of the Adviso-
ry Committee on Advanced TV. If
progress toward a merger of systems
became evident, retesting of the first
of the remaining four systems was
scheduled for April 1. Each evaluation
is set to last a month. If an alliance
can be formed, more time will be al-
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lowed to ready the new system.

« Wonderirig why you should attend
Women in Cable’s Management con-
ference May 2-5 in Chicago? Here's
what Pete Smith, vice president of
engineering at Rifkin and Associates
has to say about it: “| can’t think of a
better way for engineers to really un-
derstand how management decisions
are made. WIC’s management con-
ference gets you thinking from en-
tirely new perspectives and helps
you be more effective with people
from marketing, financial and gov-
ernment relations backgrounds. It's a
must for anyone who wants to ex-
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pand their management responsibili-
ties.” WIC: (312) 661-1700.

& RMS Electronics Inc. opened a
branch office in Bramley, nr. Bas-
ingstoke, England. RMS U.K. will
service England, Ireland and Scot-
land and other key European mar-
kets, including accounts previously
served by Associated Broadband
Products, its former distributor.

& Adelphia Communications and
Times-Mirror Cable agreed to place
MultiVail's digitally compressed
commercial insertion technology in
systems they own in West Palm
Beach, FL, and San Diego, respec-
tively. Plans call for a launch this
month.

& Jerrold/General Instrument an-
nounced several contracts. Comcast
Cable will purchase about 150,000
DigiCable compression converters
and start implementing digital com-
pression in 1994. Gl's VideoCipher
division made an agreement with
ANTEC Communication Services
(formerly Anixter Cable TV) to mar-
ket commercial DigiCipher digital
compression receiver/descramblers
(IRDs) for the U.S. market. Under
the agreement, ANTEC with Jerrold
and VideoCipher will distribute the
DigiCipher product. Also, Sammons
selected DigiCable and will begin
testing the technology in selected
systems in early 1994. Sammons an-
ticipates rolling out at least 70,000
units beginning in the middle of the
year.

& Augat moved its communication
products division from its west Seat-
tle locations into a new $5 million,
75,000 square foot manufacturing fa-
cility at 23315 66th Ave., South Kent,
WA 98032. The new phone is (206)
854-9802.

& SkyConnect ordered $1.5 million
in MPEG-based digital video com-
pression equipment from Scientific-
Atlanta. As well, Cablevision Sys-
tems ordered $6.5 million in address-
able interdiction equipment to launch
a broadcast basic tier of service to
subs in approximately 40 systems.

@ Quality Cable and Electronics Inc.
was recently formed to supply new
and used headends, earth stations,
actives, passives, cable, drop mate-
rials, tools and hard-to-find items to
U.S. and international CATV,
SMATV, MATV and MMDS markets.
The address is 1950 N.W. 44th St.,
Pompano Beach, FL 33064. The
phone is (305) 978-8845.
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Texas Show standouts

The 1993 Texas Show offered a va-
riety of informative technical sessions
(organized by the Society of Cable
Television Engineers), tackling some
of today's hottest topics and keeping
us up-to-date on OSHA compliance
and FCC re-regulation.

Bill Riker, SCTE president, intro
duced the panel discussion on current
technical events. Roger Pience of the
NCTA gave the Washington outlook,
updated attendees on the legal status
of re-reg and fielded questions from
Dan Pike of Prime Cable and Tom
Jokerst of CablelLabs, helping make
sense of the FCC's “technological eso-
terica.” He reported on the progress
for an HDTV standard and noted that
the analog MUSE system was out of
the running. Pending legislation and
technical re-reg concerns were high
lighted, including house wiring and
anti-buy through. The problem, Pience
stated, is that the cable industry is fac-
ing technical re-regulation decided
upon by nontechnical people. “Keep-

SOCIETY OF |
CABLE

Bill Riker (left), Diana Riley (center)
and Ralph Haimowitz (right) with the
best overall individual winners of the
Cable-Tec Games: David McCarthy,
Jimmy Smith and Frank Anderson.

ing up with all the new regulations is
enough to make your head hurt,” Jok-
erst said, then added in jest, “regard-
less of what you did last night on the
Riverwalk.”

Ted Hartson of Post-Newsweek
Cable hosted a multimedia presenta-
tion entitled “FCC Matters/Technical
Re-Regulation,” highlighting the nu-
ances of the new rules. In his opinion.
everyone should be able to comply.

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

Audio levels do vary.

Call Leaming today for your solution!

/ [CABLE
TELEVISION [

Bill Riker (left), Diana Riley (center)
and Ralph Haimowitz (right) award
the team gold to Texas Trash: Bob
Cherry, Jimmy Smith, Alan Tabor
and Frank Anderson.

Five years ago, when systems were
leaking all over the place, everyone
was worried about signal leakage non-
compliance. Back then, getting ready
for the test was difficult. “Now the test-
ing is easy,” he said, “it's the docu-
mentation that's hard.” What is essen-
tial is figuring out what the FCC is
looking for. People are collecting a lot
of data that is not relevant to the com-
mission's questions, hoping that if

LEAMING INDUSTRIES

15339 Barranca Parkway, Irvine, CA 92718

800-453-2646

In CA, call (714) 727-4144 « FAX (714) 727-3650

See us at the Cable-Tec Expo, Booth #320, 322. Reader Service Number 32



Sumitomo Electric,

your ligh

t-support system.

VIDEO TRANSMISSION EQUIPMENT

ANALOG

Choose from our full line of rack,
strand and pole mount equipment.
Optical transmitters and repeaters
are available with + or 6 mw lasers

at 1310 nm, rack or strand mount.
The rack housingaccommodates up
to 2 transmitter or receiver units
within 2 mounting spaces. One
strand-mount trunk station provicdes
30dBm V output and accommo-
dates up to 4 receivers or 2 transmit-
ters or 2 receivers and 1 transmitter
withan A/B switch plus status
monitoring, Our secondary-node
receiver provides 48 dBm V for fiber
to the feeder architectures.

DIGITAL

Simple to maintain, our equipment
consumes far less space and power
than FM — and requires fewer opti-
cal fibers. Sumitomo systems trans-
mit, without compression, NTSC,
PAl.and BTSC baseband video/
audio signals at 2.4 GBs, 24 chan-
nels on a single fiber; 1.2 GBs, 12
channels; or 400 Mbs, 4 channels.
Upto 72 channels fitin a single
6-foot rack. Channel capacity can
be doubled via Wave Division Mul-
tiplexing, Transmission distance:
up to 80 km without a regenerator.
Express and drop regenerators
available. Systems meet RS250C
medium haul specifications.

CONNECTION SYSTEMS

FUSIONSPLICERS

Sumitomo pioneered fusion
splicing, which produces
economical, high-quality splices.
Advanced features include high-
speed imaging in two directions,
self-cliagnostic arc testand high-
accuracy splice loss estimation, plus
easy-to-use tools for fast stripping
and cleaving. Sumitomo Type 35 is
an industry standard, and our Type
51 splices up to 12 fibers at once.
Our splice sleeves provide optimum
protection.

CONNECTORS

We make a full line of optical
multimode and single mode cable
assemblies with connectors such as
Biconic, ST, FC, D4, mini-BNC and
SC. We provide custom lengths and
can make Super PC Polish connec-
tors, even FDDI.

DEPTH OF RESOURCES

We're part of $6-billion Sumitomo
Electric Industries, L1d. Group.

Our $100-million, 350,000 sq. ft.
manufacturing complex in Research
Triangle Park, North Carolina
employs more than 350 people
dedicated to meetingall your optical
network needls.

N
OUTSIDE PLANT

FIBEROPTICALCABLES

We manufacture cable with your
choice of matched clad or depressed
clad fiber. \We offer loose-tube cable
in fiber counts of 4 to 216, plus our
new, economical Lite-Pipe™ cable in
counts of 2 to 24. Reel length: up to
12 km. Sumitomo pioneered vapor
axial deposition (VAD), the
matched clad fiber-making process
that set the record for low loss. We
offer optical cable sheath construc-
tion from all dielectric to double
armoured suitable for all installa-
tions (lashed aerial, duct and direct
buried) and environments.

CONSTRUCTION

& ENGINEERING

We provide any level of service
including entire turnkey newbuild
or rebuilds. Our in-house experts
work closely with your people to
evaluate design alternatives, select
methods of construction, perform
installation, and do turn-up, testing,
fusion splicing, repairand main-
tenance. We offer single-source
responsibility, assuring your project
gets done right.

See us at the Cable-Tec Expo, Booth # 402. Reader Service Number 33.
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Fiber Optics Corp.
[ YOUR LIGHT SUPPORT SYSTem

78 Alexander Drive w Research Triangle Park, NC 27709 m (800) 358-7378 or (919) 541-8100 m Fax (919) 541-8265

Member of the Sumitomo Electric Industries, Ltd. Group



enough data is collected, they’ll hit
upon what is needed. What is re-
quired, Hartson stressed, is for engi-
neers to read every word in the rules
and focus on what they are doing,
why it is being done, what channels
need to be tested, etc. Focus and
concentration. It should make all the
paperwork a lot easier.

SCTE’s Ralph Haimowitz delivered
the OSHA update, telling cable man-
agers how to avoid unwanted fines
{(many of which have been doubled)
and possibly jail. The Hazardous Ma-
terial Communications and Training

Program was in the spotlight. Recent-
ly, the U.S. Supreme Court upheld a
state’s right to charge company man-
agers, officers and owners with crimi-
nal negligence if proper equipment
and training to avoid health risk has
not been provided. How to inform em-
ployees and keep accurate records
was covered, as well as boot and pro-
tective clothing requirements. The
hazardous materials list was a big
topic for discussion. Haimowitz told
managers that if their system does
any soldering, converter cleaning, or
has any bucket trucks or a fork lift,

RiserBond TDRs

are the best way to save you
TIME and MONEY when locating
faults or measuring cable.

It’s that simple.

B Rugged, Compact
and Lightweight

B Automatic Distance
and Return Loss
Readings

B High Precision
Accuracy (+/-.01%)

B Built-in Printer and
Rechargeable NiCad
Batteries Standard

B Waveform Storage
and Comparison

Standard

Model 1220
$5195.00

/%
7

TOLL FREE ASSISTANCE

RiserBond

INSTRUMENTS
\\\\. .

5101 N. 57th Street
Lincoin, Nebraska 68507

1-800-688-8377

Represented in Canada by:
DGH Communication Systems LTD.
Scarborough, Ontario 800-267-4746

See us at the Cable-Tec Expo, Booth # 531, 533. Reader Service Number 34.
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they are using materials on the haz-
ardous materials list. A list of the most
often cited OSHA standards and em-
ployee training checklists were provid-
ed.

And the winners are ...

Once again, the Cable-Tec Games
proved who's the best in the field and
provided a lot of fun for everyone in-
volved. SCTE Cable-Tec Games
Subcommittee and Texas Cable Tele-
vision Association coordinated the
event sponsored by SCTE, ANTEC
and Communications Technology.
Diana Riley of Jerry Conn Associ-
ates and Ralph Haimowitz of SCTE
gave the play by play of the four
tests of CATV skill. Tallying the
scores were Don Olden of NCTI, Bill
Riker of SCTE and Eric Butterfield of
CT.

Events and their sponsors were as
follows: “Cable Splicing,” Gilbert and
Comm/Scope; “Test Equipment — Op-
eration and Measurements,” CalLan
and Riser Bond; “Fiber Optics — Splic-
ing and Restoration,” ONI and AT&T;
and “Signal Level Meter Techniques —
Operation and Measurements,” Trilithic
and Wavetek.

Team names like “Texas Trash,”
“Over the Hill Cable Gang” and
“Paragon Red Hot Chili Peppers”
added color to the festivities. Gold, sil-
ver and bronze medals were awarded
for first, second and third place for
each event as follows:

* Test Equipment: Gary Lloyd
(Paragon Cable), first; Jimmy Smith
(Lakewood Cablevision), second; and
David McCarthy (Paragon West), third.

* Splicing: Fred Butler (Cable Con-

' structors), first; Jimmy Smith, second;

and Frank Anderson (Lakewood Cable-
vision), third.

* Signal Level Meter: Alan Tabor
(Paragon San Antonio), first; Jimmy
Smith, second; and Paul Cardanas
(Paragon West), third.

* Fiber Optics: Bob Owens (TCS),

| first; David McCarthy, second; and

Frank Anderson, third.

In the overall individual competition,
David McCarthy walked away with the
gold, Jimmy Smith with the silver, and
Frank Anderson with the bronze. For
the gold in team competition, “Texas
Trash” edged out “Paragon Red Hot
Chili Peppers” and “Paragon West,"
which won second and third respec-
tively. Look for Cable-Tec Games at
SCTE Cable-Tec Expo in Orlando,
April 21-24. — Eric Butterfield
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AS ABC. Call us at 800 SIECOR 4 to set up a

asic.. The 2001HR is easy to master, has  demonstration or get more details. Outside North

a few simple controls, quick dual wavelength ~ America, contact Siemens A.G. Infoservice

testing, help screens, and clear operation. Its 143/2295 Postfach
EASY to understand and use the 2001 HR. 2348, D-8510 Furth. S'ECOR

See us at the Cable-Tec Expo, Booth # 538. Reader Service Number 35.




CORRESPONDENT’S REPORT

A DSC-HDTV picture (left) compared to an NTSC one (right)

Washington demo of an improved DSC-HDTV

By Lawrence W. Lockwood
President, TeleResources
East Coast Correspondent

ach of the four digital high definition

TV systems — DigiCipher (General
Instrument), DSC-HDTV (Zenith/AT&T),
AD-HDTV (Sarnoff/Philips), CCDC
(GI/MIT) — has produced an improved
system since testing by the ATTC
(Advanced Television Test Center).
Each is emphasizing the requirement
of further testing of these improved
systems before recommending a sys-
tem to the Federal Communications
Commission for decision as the HDTV
standard. To underscore their desires
for further systems testing, Zenith/AT&T
demonstrated the performance of
their improved Digital Spectrum Com-
patible (DSC-HDTV) system in Wash-
ington, DC, on Feb. 2, 1993, to feder-
al officials and other key individuals.

Robert Graves, AT&T government
affairs vice president, said: “Zenith
and AT&T believe it makes all the
sense in the world for the Advisory
Committee to take a short period of
time to evaluate improvements that
have been made to the system before
the recommendation of the HDTV
standard that will serve the nation for

26 APRIL 1993

decades.” The photo above shows a
comparison of NTSC and DSC-HDTV
performance.

Key elements of the DSC-HDTV
system that were demonstrated in-
cluded:

® Low transmitter power over-the-air.

® “Upconversion” capability to con-
vert an NTSC signal to the DSC-HDTV
signal format — but not DSC-HDTV
quality.

®* Two HDTV channels over a single
cable TV channel.

®* A home digital VCR using stan-
dard Super-VHS (S-VHS) cassettes.

(Except where noted, the system
specifications presented here are from
the Zenith/AT&T demonstration.)

Over-the-air

The over-the-air system transmis-
sion was from WNVT (Ch. 53) from
Independent Hill, VA (near the Quan-
tico Marine base), to the AT&T build-
ing in Washington — an airline dis-
tance of 28.5 miles. (See the accom-
panying figure on page 28.) A conven-
tional home-type indoor “butterfly” an-
tenna was used for reception atop the

COMMUNICATIONS TECHNOLOGY

“New developments
bring to the fore and
emphasize important
changing conditions
that must be accom-
modated for in the
development of an
HDTYV technical
standard.”



Where will you be
when your cable
goes down?

l U's a problem and a fact of life. Power goes
down. and your cable is likely to follow.

We suggest a solution to this predicament.
The Centurion stand by power source battery.
A battery from a company that has been
providing power when it's needed since 1920!
The Centurion. After all. when power goes

down, it's great to have dependable back-up.

M centurion.

W TELEDYNE
BATTERY PRODUCTS

P.O. Box 7950. Redlands, California 92375
(800) 456-0070 (909) 793-3131
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Zenith/AT&T DSC-HDTV broadcast
via WNVT (Ch. 53) to Washington

Marine Base

Maryland
Dulles r{ \
International Airport i N
Virginia b N
9 ,- Washington *,
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WNVT-NTSC (Ch. 53)
Frequency: 704-710 MHz
Transmitter power: 104 kW

HAAT: 748 feet
Grade B contour: 45 miles

Table 1: Transmitter parameters

WNVT-DSC-HDTV (Ch. 53)

Frequency: 704-710 MHz

Transmitter power: 6.6 W
(-12dB re. NTSC)

HAAT: 748 feet

Noise-limited contour: 45 miles

gineers reduce the
transmitter power in
stages. At the lowest
power, the picture
on close visual ex-
amination showed
no difference in per-
formance from the

AT&T offices. The digital signal re-
quires less than one-tenth the power
used to transmit a full-power NTSC
analog signal. See Table 1 for compari-
son of transmitter parameters.

Wayne Luplow, vice president of ad-
vanced television R&D at Zenith, showed
an amazing example of the transmission
capability. During the live over-the-air
demonstration he was in telephone con-
tact with the engineers at the transmitter.
The received picture at the transmitter
power shown in Table 1 of 6.6 kW (as
compared to required power of analog
NTSC signal of 104 kW) was very good.
However, Luplow had the transmitter en-

highest power —
and that lowest power was at an eye pop-
ping value of 270 watts (about 25 times
less than full digital transmitter power and
almost 400 times less than full transmitter
power for NTSC!).

And any possible apprehension re-
garding adjacent channel interference
was shown to be of no concern in this
over-the-air demonstration. The digital
HDTV transmission in Ch. 53 had an
analog standard TV adjacent channel
companion, Ch. 54 (WNUV). The digi-
tal transmission over Ch. 53 produced
no interference on Ch. 54, and con-
versely the standard analog TV trans-
mission on Ch. 54 produced no inter-

ference in the digital HDTV reception
of Ch. 53 — and most significantly not
even when the digital transmission of
Ch. 53 was reduced to 270 watts! The
test also featured the first-ever HDTV
broadcast of digital six-channel audio
using the Dolby AC-3 compression
system.

Upconversion

With a simple “upconversion” pro-
cess developed by Zenith and AT&T
they claim many TV stations won't
need immediately to make the costly
switch to a full high-definition studio
with new cameras, recorders and en-
coders. The stations would be able to
“pass through” network HDTV pro-
gramming, but for locally produced pro-
gramming, they would use the new up-
conversion process to broadcast very
high-quality NTSC images on the digi-
tal transmission system.

The upconversion process starts out
with an interlaced, 525-line NTSC sig-
nal. In the first step of conversion, each
interlaced line is doubled, resulting in a
525-line progressively scanned signal.
In the second step, the line rate is in-
creased from 525 to 787.5 lines — all
progressively scanned. Upconversion
is expected to be most commonly used
in communities with populations less
than 500,000. Luplow said “upconver-
sion is the way to go for the smaller
broadcaster who might otherwise look
at a delay of several years before get-
ting into HDTV.”

Computer interoperability

As AT&T and Zenith said at the
demonstration, they view “HDTV not
only as a quantum leap forward in
broadcast entertainment but also as a
central part of emerging systems to
communicate, manipulate and display
information — for the home, for busi-
ness and for the individual.” They also
said they believe that next to the video
quality, computer interoperability will
be the single most important factor in
the Jong-term success of high definition
video. They said “the choice of pro-

System

DigiCipher (Gl)

DSC-HDTV (Zenith/AT&T)

AD-HDTV (Sarnoff/Philips)

CCDC - Channel Compatible
DigiCipher (GI/MIT)

Scan ratio Scan type
1,050/59.94 Interlace

787.5/59.94 Progressive
1,050/59.94 Interlace

787.5/59.94 Progressive !

Table 2: ATTC static resolution measurements (on 1,000-line radial test chart)

Horizontal
Vertical resolution
resolution (lines/picture height)
700 600
720 600
700 600
400+ 300+ 1
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0 SWEEP

Meet Your Frequency-Response Requirements®

Model 408
Video Sweep and Multi-Purpose
Test Signal Generator

An extremely versatile test signal generator,
Model 408, only $3395, provides both
multiburst, with last burst variable to 15 MHz,
and field-rate video sweeps at 0.3 to 15 MHz
and 0.1 to 5 MHz. Fixed frequency markers
are provided for both sweep bands. The 408
includes a VHF/UHF modulator (DSB)
operating from 30 to 900 MHz with memory
storage of standard cable channels, plus
presetable carrier frequencies within the
operating range in 10 kHz steps. Other
features include RGB, Y/R-Y/B-Y and SYNC
and audio outputs, genlock

and user programming of 100 MOOEL

0. 1MHz

test setups where selected
test pattern, channel or carrier
selection, operating
conditions and video
parameters are assigned.
Test patterns include SMPTE th=d2y
bars and modulated stairstep
for DG and DP
measurements.

Video Sweep Waveform

*New FCC Cable Rule 76.605(6)

Model 430
Dedicated Video Sweep
and Multi-Burst Generator

Model 430, only $1795, offers field-rate start-
stop sweep operation with maximum sweep
range up to 10 MHz. Five sets of fixed-
precision markers are provided, which may
be used singly or together. Separate
continuous control of sweep amplitude is
provided, as well as control of the full
composite amplitude. Sync, blanking and
burst may be turned off for those sweep
operations where they are inappropriate
(sweeping preamps, for example). In addition,
the 430 provides multiburst at 0.5, 1.25, 2, 3,
3.58, 4 and 7 MHz.

430 VIDEO SHEEP

10 MHz

Call toll-free

1 800 645-5104

In NY State
516 231-6900

LEADER

FOR PROFESSIONALS WHO KNOW
THE DIFFERENCE

Leader Instruments Corporation, 380 Oser Avenue, Hauppauge, New York 11788
Regional Offices: Chicago, Dallas, Los Angeles, Atlanta. In Canada call Omnitronix Ltd., 416 828-6221

See us at the Cable-Tec Expo, Booth # 825. Reader Service Number 37.



SOLUTIONS

' Cable AML is a different kind
of company. We don't simply
sell AML microwave hardware,
we work hard to provide the
best possible solution for your
particular problem.

' Our team of experienced de-
| sign professionals at Cable

. AML offers a variety of hard-
. ware options, allowing you to
chose the one best suited to
your needs.

So whether you want to trans-
mit 8 or 80 channels, AM or FM,
upstream or down, Cable AML
can help you pull it all together.

' Call us today with your micro-
wave system application at:
(702) 363-5660, Fax: (702)
363-2960 and see what Cable
AML can do for you.

Receiver
% °
y ]
{s [}
* []
| Receiver

-

\

[
=)
!
’y
[ AN
[
]
[
[

-

% 4 Receiver
¢ < M
~@Repeater. . _.-®
A f P
NV TS ler
s._ |/ Repeater
- o
\ ,‘
A
(S
[

-
-
-

Transmitter

Cable AML

a worid df différence

See us at the Cable-Tec Expo, Booth # 750.

Reader Service Number 37.

30 APRIL 1993

Table 3: zenith/AT&T comparison of VSB and QAM modulation

approaches

Data

Total data rate (Mbps)

Number of data levels

Theoretical maximum data rate (bits/Hz)
Relative data rate

Carriage in 6 MHz cable channel

Number of movie channels @ 1.5 Mbps video compression
Number of movie channels @ 2 Mbps video compression 8
Number of live video channels @ 4 Mbps video compression 4

Analog friendliness

Composite triple beat rejection filter
Signal acquisition with noise/interference
Channel equalizer

Cost
Manufacturing complexity

Cost of receiving equipment

gressive scan is absolutely essential if
HDTV transmissions are to be effective-
ly interoperable with computer technolo-
gy — interoperability that will be vital to
the long-term success of the industry.”
They noted that “contrary to common ar-
gument, a progressive scan transmis-
sion standard does not sacrifice any ef-
fective spatial resolution over an inter-
laced system of the same bandwidth. In
support of that view they presented
ATTC test result on system resolutions
as shown in Table 2 on page 28.

Two HDTVs on

| one cable channel

F

The cable environment is more
friendly to digital signals than the terres-
trial broadcast environment. The peak
carrier-to-noise ratio in a 6 MHz cable
channel is required to be greater than 40
dB. (It can be as low as 16 dB in a ter-
restrial environment.) This greater noise
margin available in cable can be used to
significantly increase the information

| carrying capacity or data rate on cable

4-VSB 16-QAM 64-QAM 16-VSB |
\

21.5 215 32.25 43
4 4 8 16
4 4 6 8
1 1 1.5 2 |
1 11 17 23 |
8 13 17 |
4 6 9 ;
|
Yes No No No
Excellent Good Fair Excellent|
Yes Yes Yes Yes i
Lowest Low High  Low |
Lowest Low Low |
]

High

— without requiring more video or
audio compression than the already
massive compression needed to trans-
mit digital video information.

The four-level vestigal sideband (4-
VSB) modulation technology in the
DSC-HDTV system achieves a data
rate of 21.5 Mbps. Zenith's 16-level
vestigial sideband (16-VSB) modula-
tion approach for cable is an extension
of the 4-VSB technology and vyields
twice the channel data rate, or 43
Mbps. (See my column “The Zenith/
AT&T All-Digital Proposal,” May 1991,
for more details on 4-VSB.) This in-
creased capacity could be used to
send two HDTV programs over one
cable channel, or one HDTV program
plus multiple NTSC programs. In the
Washington demo, Zenith/AT&T in co-
operation with the District cable system
showed two DSC-HDTYV signals trans-
mitted over one 6 MHz cable channel.
The program originated on tape at the
cable headend and the demo viewing
at the AT&T offices was 11 amps deep

BASICS
OF
FIBER
OPTICS

A COURSE IN APPLICATIONS FOR CATV
June 22-24 Houston, TX & July 27-29 / Philadelphia, PA

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
800-233-2267 ext. 4422.

60 Decibel Road / State College, PA 16801 '

See us at the Cable-Tec Expo, Booth # 170. Reader Service Number 38.
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SIMPLE AS...

{

four remotes cluttering up
the coffee table?

In the past. there was no answer to this problem.
Now the solution is simple.

As Simple As U.S.E.!

U.S. Electronics — The innovative company that has
provided solutions to the industry’s remote control
problems for over a decade. just did it again.

Introducing the new U.S. Electronics 4-in-1 Universal
Remote for Cable T.V.. VCR's, TV's and digital music
terminals. The industry’s only universal remote with BIG
simple to use buttons and easy set-up steps. It's the only
remote your subscribers really want and need.

The New U.S.E. 4-in-1 Universal Remote provides
BIG answers for small change: Priced less than $10.00*

B0 B
US ELECTR'-NICS

1-800-283-1792
*MSO quantity pricing available.
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Table 5

Table 4
34" widescreen 56" widescreen 34" widescreen 56" widescreen

DigiCipher direct-view receiver CRT-type projector DSC-HDTV direct-view receiver CRT-type projector
Signal processing components $98 $98 Signal processing components  $116 $116
Audio amplifiers and speakers 30 30 Audio amplifiers and speakers 30 30
Scan system, power supply Scan system, power supply

and video amps 60 176 and video amps 201
Display 700 1,050 Display 700 1,050
Cabinet 90 140 Cabinet 90 140
Total material cost $978 $1,494 Total material cost $1,009 $1,537
Recelver cost (estimated Receiver cost (estimated

using a 2.5 multiplier) $2,445 $3,735 using a 2.5 muitiplier) $2,523 $3,843

in the system (abdut one-half the total
depth of the system.) The picture

looked perfectly normal with no per-
ceptible errors.

CATV testing push-button easy.

HP lowers your CATV test
time at the push of a button.

HP's portable CATV analyzer speeds up
troubleshooting.

When there’s trouble in your CATV System, find it fast. The

HP 85711 portable CATV analyzer’s labor-saving functions cut
test time. Its system sweep and troubleshooting capabilities
locate problems quickly. And intuitive, softkey operations make
it easy to use. Prices start at just $9,000*% Add our system moni-
toring software for preventive maintenance and choose from a
wide variety of other options to meet your specific needs.

So start saving test time now. Call 1-800-452-4844,and ask
for Ext. 2991. We'll send you a video tape and data sheet that
explain how the HP 85711 portable analyzer makes faster

There is a better way.

K

LS Dt patee

HEWLETT
PACKARD

© 192 Hewlett-Packard Co TMSAD20TAT

Reader Service Number 40
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Luplow said “using the 16-VSB digi-
tal transmission system for standard
NTSC signals, each 6 MHz channel on
a cable system would be able to trans-
mit 23 movie channels each com-

| pressed at 1.5 Mbps, 17 movie chan-

nels compressed at 2 Mbps, or nine
live video channels compressed at 4
Mbps."” Zenith/AT&T presented a com-
parison of VSB and QAM modulation
approaches as shown in Table 3 on
page 30.

' Home DSC-HDTV VCR

Zenith and Goldstar Co. Ltd. have
jointly developed a digital high-defini-
tion video cassette recorder for home
use, which was demonstrated at the
Washington demo. The quality of the
DSC-HDTV picture on playback could
not be visually differentiated from the
over-the-air picture that it had recorded.

The new digital HD-VCR is de-
signed to record HDTV signals on

| standard S-VHS video cassettes. It

also will be able to record and play-
back programs in today’'s NTSC for-
mat. Luplow said “the first HDTV sets
will be able to receive both standard
and high definition signals, so it's cru-
cial that HD-VCRs be able to play stan-
dard tapes from either source so that in
addition to HDTV shows consumers
would still be able to play conventional
VHS tapes from their home video li-
brary and corner video store.” He ex-
plained that to play HD tapes, the HD-
VCR would not require video compres-
sion decoding, because the HDTV re-
ceiver would “decompress” the signal.
The HD-VCR will be able to record and
playback two hours of high-definition
programming on an ST-120 S-VHS
cassette (the same as conventional
recording in the “standard play” mode).
Although not in the recorder demon-
strated, the marketed HD-VCR will
have a full range of standard VCR fea-
tures, such as fast forward, reverse,
pause and scan. It also will feature dig-

| ital audio with the same high-quality



ittings

SCOPE Foam Dielectric, APA Bonded Foil Tape, includes CATVX and CATV (UL).

es May require special cable prep dimensions and/or tools.
= Gilbert LRC PPC Pyramid QF Stirling
umber Fitting Crimp | Fitting Crimp | Fitting Crimp | Fitting Crimp| Fitting Fitting
5967BV GF-59-AHS-290  .324| F-59-CH .324| CFS-59-UV  .360( F-59-ALM  .324| QF-59-RNS | SPP-59-1
5967BVM | GF-59-AHS-USA .360| AMF-59 .360)| CFS-59-U  .360 | F-59-UNI .360
5967BEF
5995BV GF-59-AHS-312  .324| F-59-HB .324| CFS-59-UV  .360| F-59-UNI .360 | OF-59-RNS | SPP-59-1
5995BVM | GF-59-AHS-USA .360 | AMF-59 .360 | CFS-59-U  .360
5995BEF
59TSV GF-59-AHS-312 324 F-59-HB .324| CFS-59-UV  .360 | F-59-ALM  .324| QF-59-RNS | SPP-59-|
“59TSVM GF-59-AHS-USA .360 | AMF-59 .360| CFS-59-U  .360| F-59-UNI .360
59SSV GF-59-AHS-312 324 | F-59-QS .324| CFS-59-UV  .360| F-59-UNI .360 | QF-50-RNS-QD | SPP-59-1Q
59SSVM GF-59-AHS-USA  .360 | AMF-59 .360 | CFS-59-U  .360
59SSEF
360BV GF-6-AHS-322 .324| F-56-CH .324| CFS-56-UV  .360| F-56-ALM  .324 | QF-56-RNS SPP-6-1
360BVM GF-6-AHS-USA  .360| AMF-6 .360| CFS-56-U  .360( F-56-UNI .360
560BEF
390BV GF-6-AHS-342 .324| F-56-CH .324| CFS-56-UV  .360 | F-56-UNI .360 | QF-56-RNS SPP-6-1
390BVM GF-6-AHS-USA  .360 | AMF-6 .360| CFS-56-U  .360
590BEF
-5TSV GF-6-AHS-322 .324| F-56-CH .324| CFS-56-UV 360 | F-56-ALM 324 | QF-56-RNS SPP-6-1
5TSVM GF-6-AHS-USA  .360 | AMF-6 .360| CFS-56-U  .360| F-56-UNI .360
5SSV GF-6-AHS-342 .324| F-56-QS .360 | CFS-56-UV  .360 | F-56-UNI .360 | QF-56-RNS-QD | SPP-6-IQ
3SSVM GF-6-AHS-USA  .360 | AMF-6 .360 | CFS-56-U  .360
5SSEF

SETE \ Interface

Practices
L Subcommittee

Foam Dielectric, APA Bonded Foil Tape, includes CATV (UL).

BELDEN

59 Series
Braid Part
Coverage Number
67% 9104
Braid 9105
9067
95% 9108
Braid 9109
Tri- (67%) 9050
Shield 9110
9111
(77%) 9052
9053
9063
Quad- 1186A
Shield 1187A
1188A
6 Series
61% 9116
Braid 9117
9066
90% 1530A
Braid 1531A
1532A
Tri- (61%) 9056
Shield 9057
(77%) 9058
9059
9062
Quad- 1189A
Shield 1190A
1191A

TIMES FIBER

;s May require special cable prep dimensions and/or tools. 59 Series
-
. Gilbert LRC PPC Pyramid QF Stirling Braid Part
umber — . . ) = K . ) . Coverage Number
Fitting Crimp | Fitting Crimp | Fitting Crimp | Fitting Crimp Fitting Fitting
310 GF-59-AHS-290  .324 | F-59-CH .324| CFS-59-UV  .360| F-59-ALM  .324| QF-59-RNS | SPP-59.] 67% 2183
m GF-59-AHS-USA  .360 | AMF-59 .360 | CFS-59-U  .360( F-59-UNI  .360 Braid g::g
12
)60 GF-59-AHS-312  .324| F-59-HB .324| CFS-59-UV  .360| F-59-UNI .360 | QF-59-RNS | SPP-59-| 95% 2545
161 GF-59-AHS-USA  .360 | AMF-59 .360( CFS-59-U 360 Braid 2547
162 2574
370 GF-59-AHS-290  .324| F-59-CH .324 | CFS-59-UV  .360 | F-59-ALM  .324| QF-59-RNS | SPP-59.1 Tri- (53%) 2602
12 GF-59-AHS-USA  .360 | AMF-59 .360 | CFS-59-U  .360| F-59-UNI 360 Shield 2603
172 2604
190 GF-59-AHS-312 324 | F-59-HB .324 | CFS-59-UV  .360| F-59-UNI  .360 | QF-59-ANS | SPP-59.I (80%) 2607
191 GF-59-AHS-USA  .360 | AMF-59 .360| CFS-59-U  .360 2608
92 2609
150 GF-59-AHS-312  .324| F-59.QS .324| CFS-59-UV  .360 | F-59-UNI 360 | QF-59-RNS-QD | SPP-59-1Q Quad- 2245
151 GF-59-AHS-USA  .360 | AMF-59 .360 | CFS-59-U  .360 Shield 2247
\52 2274
6 Series
)00 GF-6-AHS-322 .324 | F-56-CH .324 | CFS-56-UV  .360| F-56-ALM  .324| QF-56-RNS SPP-6-I 60% 2360
Jo1 GF-6-AHS-USA  .360 | AMF-6 .360 | CFS-56-U  .360 | F-56-UNI .360 Braid 2364
002 2386
060 GF-6-AHS-342 .324 | F-56-CH .324 | CFS-56-UV  .360 | F-56-UNI .360 | QF-56-RNS SPP-6-| 90% 2560
061 GF-6-AHS-USA  .360 | AMF-6 .360| CFS-56-U  .360 Braid 2564
062 2586
070 GF-6-AHS-312 .324 | F-56-CH .324| CFS-56-UV  .360| F-56-ALM  .324| QF-56-RNS SPP-6-| Tri- (53%) 2622
071 GF-6-AHS-USA  .360 | AMF-6 .360| CFS-56-U  .360 | F-56-UNI .360 Shield 2623
9372 2624
990 GF-6-AHS-322 .324| F-56-CH .324| CFS-56-UV  .360 | F-56-UNI .360 | QF-56-RNS SPP-6-| (80%) 2627
91 GF-6-AHS-USA  .360 | AMF-6 .360 | CFS-56-U  .360 2628
192 2629
150 GF-6-AHS-342 .324| F-56-QS .360| CFS-56-UV  .360 | F-56-UNI .360| QF-56-RNS-QD | SPP-6-1Q Quad- 2260
151 GF-6-AHS-USA  .360 | AMF-6 .360 | CFS-56-U  .360 Shield 2264
152 2286
59 Series
)MM/SCOPE Foam Dielectric, APA Bonded Foil Tape, includes CATVX and CATV (UL). Braid Part
. X Coverage No.
Series May require special cable prep dimen-
sions and/or tools, 6 Se"es 67% 2183
1 Part LAC PPC Raychem | grajq Part ERG BES BaEem Braid 2186
srage No. Fitting Fitting Fitting Coverage No. Fitting Fitting Fitting
95% 2545
F5967BV PNL 59 QUIK- EZ Twist- | 60% F660BV PNL 6 QUIK- EZ Twist- Braid 2547
3 F5967BVM LOK 59 59.S/T Braid F660BVM LOK 6 6-S/T 2574
F5967BEF F660BEF
Tri- (53%) 2602
F5995BV PNL 59 QUIK- EZ Twist- | 90% F690BV PNL 6 QUIK- EZ Twist- Shield 2603
1 F5995BVM LOK 59Q 59-S/T Braid F690BVM LOK 6Q 6-SIT 2604
F5995BEF F690BEF
(80%) 2607
(67%)  F59TSV PNL 59 QUIK- EZ Twist- | Tri- (60%) F6TSV PNL 6 QUIK- EZ Twist- 2608
Id F59TSVM LOK 59 59.S/T Shield F6TSVM LOK 6 6-S/T 2609
i F59SSV PNL 59 QUIK- EZ Twist- | Quad- F6SSV PNL 6 QUIK- EZ Twist- Quad- 2245
Id F59SSVM LOK 59Q 59.Q Shield F6SSVM LOK 6Q 6-S/T Shield 2247
F59SSEF F6SSEF 2274

THE FAST
EASY WAY

TO INSTALL
CONNECTORS

m Tool quickly fits around the line and engages the con-
speedy installations and removals.
istible driver, the tool sets end torque. Available in a wide
.es and shapes.

JVES TIME * SAVES MONEY ¢ SET TORQUE
:O 1-800-673-4250 * 303-652-2456 * Fax: 303-652-2818
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Conventional Prep

Raychem EZF Prep !
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Environmentally Sealed F-Fit
COMM/SCOPE <o oier

Foam Dielectric, APA Bonded Foil Tape, includes CATVX and CATV (UL).

May require special cable prep dimensions and/or tools. 59 s eries
Amphenol Gilbert LRC PPC Raychem Stirling Braid Part Amphenol
Fitting  Crimp| Fitting Crimp | Fitting Crimp | Fitting Crimp | Fitting Fitting Coverage Number Fitting  Crim,
6531-59 .276R| GFWL59-AHS-USA .360 SNS-59-NS CFS-59-SUV  .360 | EZF-59 | SPP-59-0 67% F5967BV | 6531-59 .276l
AMF-59S .360 [CFS-59-SU  .360 Braid F5967BVM
F5967BEF
6531-59 .276R| GFWL59-AHS-USA .360 SNS-59-NS CFS-50-SUV  .360 | EZF-59 | SPP-59-0 95% F5995BV | 6531-59 .276}
AMF-59S .360 |CFS-59-SU  .360 Braid F5995B8VM
F5995BEF
6531-59 .276R| GFWL59-AHS-USA .360 SNS-59-NS CFS-59-SUV  .360 | EZF-59 | SPP-59-0
AMF-59S .360 | CFS-59-SU  .360 Tri- (67%) F59TSV 6531-59  .276}
Shield F59TSVM
6531-59 .276R| GFWL59-AHS-USA .360 SNS-59-NS CFS-59-SUV 360 | EZF-59 | SPP-59.0 Quad- F59SSV 6531-59  .276}
AMF-59S .360 |CFS-59-SU  .360 Shield F59SSVM
F59SSEF
6531-59 .276R| GFWL59-AHS-USA  .360 SNS-59QS-NS CFS-59-SUV  .360 | EZF-59 | SPP-59-0Q .
AMF-59S .360 |CFS-59-.5U  .360 6 Series
60% F660BV 6531-6  .325|
Braid F660BVM
F660BEF
65316  .325R| GFWL6-AHS-USA  .360 SNS-6-NS CFS-56-SUV 360 | EZF-6 | SPP-6-0 0%, Fooomww | &1e
AMF-6S .360 [CFS-56-5U  .360
F690BEF
6531-6  .325R| GFWL6-AHS-USA  .360 SNS-6-NS CFS-56-SUV  .360 | EZF-6 | SPP-6-0 ;:;eug“%) g;gu Lo e
AMF-6S .360 |CFS-56-SU  .360
Quad- F6SSV 65316  .325|
6531-6  .325R| GFWL6-AHS-USA  .360 SNS-6-NS CFS-56-SUV  .360 | EZF-6 | SPP-6-O e i:gg‘ég‘
AMF-6S .360 |CFS-56-SU  .360
6531-6  .325R| GFWL6-AHS-USA  .360 SNS-6-NS CFS-56-SUV  .360 | EZF-6 | SPP-6-0
AMF-6S .360 |CFS-56-SU  .360
6531-6  .325R| GFWL6-AHS-USA  .360 SNS-6QS-NS CFS-56-SUV  .360 | EzF-6 | SPP-6-0Q
AMF-6S .360 |CFS-56-SU  .360
q Foam Dielectric, APA Bonded Foil Tape, includes CATV (UL). T R I LO GY Foam Dielectric,
May require special cable prep dimensions and/or tools. 59 series
Amphenol Gilbert LRC PPC Raychem Stirling Braid Part Amphenol
Fitting  Crimp| Fitting Crimp | Fitting Crimp | Fitting Crimp | Fitting Fitting Coverage Number Fitting  Crim,
6531-59 .276R| GFWL59-AHS-USA .360 SNS-59-NS CFS-59-SUV  .360 | EZF-59 | SPP-59-0 67% 5910 6531-59 .276l
AMF-59S .360 |CFS-59-SU  .360 Braid 5911
5912
6531-59 .276R| GFWL59-AHS-USA .360 SNS-59-NS CFS-59-SUV  .360 | EZF-59 | SPP-59-0 95% 5960 6531-59 .276F
AMF-59S .360 |CFS-59-SU  .360 Braid 5961
5962
6531-59 .276R| GFWL59-AHS-USA .360 SNS-59-NS CFS-59-SUV 360 | EZF-59 | SPP-59-0 | Tri- (67%) 5970 6531-59  .276F
AMF-59S .360 |CFS-59-SU  .360 Shield 5971
5972
6531-59 .276R| GFWL59-AHS-USA .360 SNS-59-NS CFS-59-SUV  .360 | EZF-59 | SPP-59-0 (95%) 5990 6531-59  .276}
AMF-59S .360 |CFS-59-SU  .360 5991
5992
6531-59 .276R| GFWL59-AHS-USA .360 SNS-59QS-NS CFS-59-SUV  .360 | EZF-59 | SPP-59-0Q | Quad- 5950 6531-59  .276F
AMF-595 .360 | CFS-59-SU  .360 Shield 5951
5952
6 Series
6531-6  .325R| GFWL6-AHS-USA  .360 SNS-6-NS CFS-56-SUV  .360 | EZF-6 | SPP-6-0 60% 6000 6531-6  .325F
AMF-6S .360 |CFS-56-SU  .360 Braid 6001
6002
3531-6  .325R| GFWL6-AHS-USA  .360 SNS-6-NS CFS-56-SUV 360 | EZF-6 | SPP-6-O 90% 6060 6531-6  .325R
AMF-6S .360 |CFS-56-SU  .360 Braid 6061
6062
6531-6  .325R| GFWL6-AHS-USA  .360 SNS-6-NS CFS-56-SUV  .360 | EZF-6 | SPP-6-0 Tri- (60%) 6070 6531-6  .325F
AMF-6S .360 |CFS-56-SU  .360 Shield 6071
6072
6531-6  .325R| GFWL6-AHS-USA  .360 SNS-6-NS CFS-56-SUV  .360 | EZF-6 | SPP-6-0 (90%) 6090 6531-6  .325R
] AMF-6S .360 | CFS-56-SU  .360 6091
6092
65316  .325R| GFWL6-AHS-USA  .360 SNS-6QS-NS CFS-56-SUV  .360 | EZF-6 | SPP-6-0Q | Quad- 6050 6531-6  .325R
AMF-6S .360 |CFS-56-SU  .360 Shield 6051
6052
et
R Foam Dielectric, APA Bonded Foil Tape, includes CATV (UL). TRILOGY Foam Dielectric, AP/
L] uire special cable prep dimen- . . May require special
slzmd/or txfs. 6 Serles 59 Serles sions and/or tools.
LRC PPC Raychem Braid Part LRC PPC Raychem Braid Part LRC PPC
Fitting Fitting Fitting Coverage No. Fitting Fitting Fitting Coverage No. Fitting Fittin
PNL 59 QUIK- EZ Twist- | 60% 2360 PNL 6 QUIK- EZ Twist- 67% 5910 PNL 59 QUK
LOK 59 59-S/T Braid 2364 LOK 6 6-S/T Braid 5911 LOK 5
2386 5912
PNL 59 QUIK- EZ Twist- | 90% 2560 PNL 6 Quik- EZ Twist- 95% 5960 PNL 59 QuIK
LOK 59Q 59-S/T Braid 2564 LOK 6Q 6-S/T Braid 5961 LOK 5¢
2586 5962
PNL 59 QUIK- EZ Twist- | Tri- (53%) 2622 PNL 6 QUIK- EZ Twist- Tri- (67%) 5970 PNL 59 QuIK
LOK 59 59-S/T Shield 2623 LOK 6 6-S/T Shield 5971 LOK €
2624 5972
PNL59 | QUIK-LOK| EZ Twist- (80%) 2627 PNL6 | QUIK-LOK| EZ Twist- (95%) 5990 PNL 59 QuIK
59 & 59Q 59./T 2628 64&6Q 6-S/T 5991 LOK 5¢
2629 5992
PNL 59 QUIK- EZ Twist- | Quad- 2260 PNL6 | QUIK-LOK| EZ Twist- Quad- 5950 PNL 59 QUIK
LOK 59Q 59-Q Shield 2264 LOK 6Q 6-Q Shield 5951 LOK 5¢
2286 5952
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jilbert USA, LRC SNS, Amphenol Prep Stirling Prep PPC UV & SUV Prep
—
p— — —— | %::
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4 a
kings Hex Crimpers*
Ben Hughes/Cable Prep
2ctric, APA Bonded Foil Tape, includes CATVX and CATV (UL).
May require special cable prep dimensions and/or tools. Part Minor Major
Number Hex Hex Hex
Gilbert LRC PPC Raychem Stirling
HCT-116 324 .472
v Fitting Crimp| Fitting Crimp | Fitting Crimp | Fitting Fitting HCT-360 .068 .360
HCT-659 .262 .324
I| GFWL59-AHS-USA .360 SNS-59-NS CFS-59-SUV  .360 | EZF-59 | SPP-59-0 HCT-USA ‘360
AMF-59S .360 |CFS-59-SU  .360 HCT-611 324 410
HCT-6QS 324 .360
HCT-660 .324 .384
t| GFWL59-AHS-USA .360 SNS-59-NS CFS-59-SUV  .360 | EZF-59 | SPP-59-0 HCT-986 324 360
AMF-59S .360 | CFS-59-SU .360 HCT-669 262 324 384
HCT-902 .100 324 475
(| GFWL59-AHS-USA 360 SNS-59-NS CFS-59-SUV  .360 | EZF-59 | SPP-59.0
AMF-59S .360 [CFS-59-SU 360 LRC
i| GFWL59-AHS-USA  .360 SNS-59Q8-NS CFS-59-SUV 360 | EZF-59 | SPP-59-0Q .
AMF-598 .360 CFS-59-SU  .360 Part Minor Major
Number Hex Hex Hex
CT-596 262 .324
HCT-6QS 324 .360
CT-611-QS .360 .470
{| GFWL6-AHS-USA  .360 SNS-6-NS CFS-56-SUV 360 | EZF-6 | SPP-6-0 e — 358
AMF-6S .360 | CFS-56-SU  .360
Ripley/Cablematic
| GFwLs-AHS-USA 360 SNS-6-NS CFS-56-SUV 360 | EZF-6 SPP-6-0
AMF-6S .360 [CFS-56-SU 360 Part Minor Major
Number Hex Hex Hex
i| GFWL6-AHS-USA  .360 SNS-6-NS CFS-56-SUV 360 | EZF-6 SPP-6-0 CR-596-B 262 324
AMF-6S .360 | CFS-56-SU  .360 CR-596-Q 324 384
CR-596-QR 324 .384
(| GFWL6-AHS-USA  .360 SNS-6QS-NS CFS-56-SUV  .360 | EZF-6 | SPP-6-0Q CR-596-11 324 410
AMF-6S .360 | CFS-56-SU  .360 CR-596-QL2 .068 .324 .360
CR-360 .360
CR-360-R .360
CR-596-QL 324 .360
CR-596-QLR 324 .360
SETE Interface CR-611-Q 324 475
i CR-611-Q2 .100 .324 475
Practices ) CR-611-QL .324 .470
L Subcommittee CR-775 .068/.100 324 .384
Gilbert
APA Bonded Foil Tape, includes CATV (UL). Part Minor Major
May require special cable prep dimensions and/or tools. Number Hex Hex Hex
Gilbert LRC PPC Raychem Stirling G-CRT-659 262 324
-CRT-660 324 .384
Fitting Crimp | Fitting Crimp | Fitting Crimp Fitting Fitting g-CRT-ggd 262 324 384
(| GFWL59-AHS-USA 360 SNS-59-NS CFS-59-SUV  .360 | EZF-59 | SPP-59-0 e 324 -
AMF-59S .360 [CFS-59-5U  .360 kbl ;
GFWL59-AHS-USA  .360 SNS-59-NS CFS-59-SUV  .360 | EZF-59 | SPP-59-0 Lemco
AMF-59S .360 |CFS-59-SU  .360
Part Minor Major
Number Hex Hex Hex
GFWL59-AHS-USA  .360 SNS-59-NS CFS-59-SUV 360 | EZF-59 | SPP-59-0
AMF-59S .360 | CFS-59-SU 360 R-360 .360
R-731 262 324 384
R-953 324 .360
GFWL59-AHS-USA  .360 SNS-59-NS CFS-59-SUV 360 | EZF-59 | SPP-59-0 R-842 324 .360
AMF-59S .360 |CFS-59-SU  .360
GFWL59-AHS-USA  .360 SNS-59QS-NS CFS-59-SUV 360 | EZF-59 | SPP-59.0Q C
AMF-59S .360 [CFS-59-SU  .360 Part Minor Major
Number Hex Hex Hex
HCT-360-SUV .360
GFWL6-AHS-USA  .360 SNS-6-NS CFS-56-SUV  .360 | EZF-6 | SPP-6-0
AMF-65 360 [CFs.s6.8U 360 Sargent/Rostra
Part Minor | Major
GFWL6-AHS-USA  .360 SNS-6-NS CFS-56-SUV  .360 | EZF-6 | SPP-6-0 Number Hex Hex Hex
AMF-6S .360 | CFS-56-SU  .360 a180.cCT o — e
3152-CCT 068 178 324
GFWL6-AHS-USA  .360 SNS-6-NS CFS-56-SUV  .360 | EZF-6 | SPP-6-0 3154.CCT 324 -360
AMF-6S .360 | CFS-56-SU  .360 3350-CCT 262 -324 -384
3354-CCT 324 .360
4158-CCT .068/.100 324 .360
GFWL6-AHS-USA  .360 SNS-6-NS CFS-56-SUV 360 | EZF-6 | SPP-6-0 6158-CCT -068/.160 28 -360
i AMF-6S .360 [CFS-56-SU  .360
* Identify the fittings and hex crimp sizes you need,
then tind the appropriate tool from the above list.
GFWL6-AHS-USA  .360 SNS-6QS-NS CFS-56-SUV 360 | EZF-6 | SPP-6.0Q
AMF-6S .360 | CFS-56-SU  .360
Round Crimpers
Amphenol
Bonded Foil Tape, includes CATV (UL).
‘tJ)I pod' :n'l () — Part Minor Major
cable prep dimen- . Number Crim Crim
6 Series - P P
65-1432 .276 325
Raychem | gyaid - LRC PPC | Raychem Q. 227-1432 276 325
3 Fitting Coverage No. Fitting Fitting Fitting o
. EZ Twist- 60% 6000 PNL 6 QUIK- EZ Twist- o Ben Hughes/
9 59-S/T Braid 6001 LOK 6 6-SIT
6002 — Cable Prep
2 EZ Twist- | 90% 6060 PNL 6 QUIK- EZ Twist- Part Minor Major
‘Q 59-S/T Braid 6061 LOK 6Q 6-S/T I I Number Crimp Crimp
6062 (]
RCT-659 .276 325
EZ Twist- | Tri- (60%) 6070 PNL 6 QUIK- EZ Twist- m
9 59-S/T Shield 6071 LOK 6 6-SIT e ] )
6072 = Ripley/Cablematic
EZ Twist- (90%) 6090 PNL 6 QUIK- EZ Twist- = . Nincr Major
Q 59-S/T 6091 HolSle R :l Number Crimp Crimp
6092
: CR-59-531 .276
EZ Twist Quad- 6050 PNL 6 QUIK- EZ Twist- Q CR-6-531 322
Q 9-S/T Shield 6051 LOK 6Q 6-SIT CR-59-531R 276
6052 (7)) CR-6-531R 322

hnology Publications Corp., 50 S. Steele St., Suite 500, Denver, Colorado 80209, (303) 355-2101, Fax (303) 355-2144.

1) 328-2400.




COVMIMUNICATIONS

TECHNOLOGY’

BELDEN

Non-Sealed F-F:

Foam Dielectric, APA Bonded Foil Tape, includes CATVX and CATV (UL).

COMMM™

59 SerieS May require special cable prep dimensions and/or tools. 59 Se ri
. - Gilbert LRC PPC Pyramid QF Stirling S 5
Coverage Number Fitting Crimp | Fitting Crimp | Fitting Crimp | Fitting Crimp| Fitting Fitting Coverage D
67%0 9104 GF-59-AHS-312 .324 | F-59-CH .324 | CFS-59-UV 360 | F-59-ALM .324 | QF-59-RNS SPP-59.-) 67% F
Braid 9105 GF-59-AHS-USA .360 | AMF-59 .360 | CFS-59-U .360| F-59-UNI .360 Braid F
9067 E
95% 9108 GF-59-AHS-312  .324| F-59-QS  .324| CFS-59-UV .360| F-50.UNI  .360| QF-59-ARNS | SPP-59.1 95% F
Braid 9109 GF-59-AHS-USA .360 | AMF-59 .360| CFS-59.U  .360 Braid F
F
Tri- (67%) 9050 GF-59-AHS-290 .324 | F-59-CH .324 | CFS-59-UV  .360| F-59-ALM .324| QF-59-RNS SPP-59-|
Shield 9110 GF-59-AHS-USA .360| AMF-59 .360 | CFS-59-U .360 | F-59-UNI .360 Tri- (67%) F
9111 Shield F
(77%) 9052 GF-59-AHS-312 .324 | F-59-CH .324 | CFS-59-UV  .360| F-59-ALM .324 | QF-59-RNS SPP-59-| Quad- Fl
9053 GF-59-AHS-USA .360| AMF-59 .360 | CFS-59-U .360 | F-59-UNI .360 Shield F
9063 Fy
:
Quad- 1186A GF-59-AHS-312 .324| F-59-QS .324 | CFS-59-UV  .360| F-59-UNI .360 | QF-59-RNS-QD | SPP-59-1Q . l"
Shieid 1187A GF-59-AHS-USA .360 | AMF-59 .360 CFS-59-U  .360 6 Series|
1188A —
60% F
. Braid F
6 Series £
61% 9116 GF-6-AHS-342 .324 | F-56-CH .324 | CFS-56-UV  .360| F-56-ALM .324 | QF-56-RNS SPP-6-I 90% F
Braid 9117 GF-6-AHS-USA .360 | AMF-6 .360 | CFS-56-U .360| F-56-UNI .360 Braid F
9066 F
90% 1530A GF-6-AHS-342 .324| F-56-CH .324 | CFS-56-UV  .360 ) F-56-UNI .360| QF-56-RNS SPP-6-1 Tri- (60%) F
Braid 1531A GF-6-AHS-USA .360 | AMF-6 .360 | CFS-56-U .360 Shield F
1532A —
Quad- F
Tri- (61%) 9056 GF-6-AHS-342 .324 | F-56-CH .324 | CFS-56-UV  .360| F-56-ALM .324 | QF-56-RNS SPP-6-1 Shield F
Shield 9057 GF-6-AHS-USA .360 | AMF-6 .360 | CFS-56-U .360| F-56-UNI .360 F:
(77%) 9058 GF-6-AHS-342 .324 | F-56-CH .324 | CFS-56-UV  .360| F-56-UNI .360 | QF-56-RNS SPP-6-1
9059 GF-6-AHS-USA .360 | AMF-6 .360 | CFS-56-U .360
9062
Quad- 1189A GF-6-AHS-342 .324 | F-56-QS .360 | CFS-56-UV  .360| F-56-UNI .360 | QF-56-RNS-QD SPP-6-1Q
Shield 1190A GF-6-AHS-USA .360 | AMF-6 .360 | CFS-56-U .360
1191A

TIMES FIBER

Foam Dielectric, APA Bonded Foil Tape, includes CATV (UL).

TRILOG

: May require special cable prep dimensions and/or tools. :
59 Series il prep 59 Serir-
Braid Part Gilbert LRC PPC Pyramid QF Stirling Braid p
Coverage Number Fitting Crimp | Fitting Crimp | Fitting Crimp | Fitting Crimp| Fitting Fitting Coverage N
67% 2183 GF-59-AHS-290  .324 | F-59-CH .324 | CFS-59-UV  .360| F-59-ALM  .324 | QF-59-RNS | SPP-59-1 67% 50
Braid 2185 GF-59-AHS-USA  .360 | AMF-59 .360| CFS-59-U  .360| F-59-UNI .360 Braid 5
2186 5
95% 2545 GF-59-AHS-312  .324| F-59-HB .324 | CFS-59-UV  .360| F-59-UNI .360 | QF-59-ANS | SPP-59-1 95% 50
Braid 2547 GF-59-AHS-USA  .360 | AMF-59 .360 | CFS-59-U  .360 Braid 5
2574 5
Tri- (53%) 2602 GF-59-AHS-290  .324 | F-59-CH .324| CFS-59-UV  .360 [ F-59-ALM  .324| QF-59-RNS | SPP-59.| Tri- (67%) 5
Shield 2603 GF-59-AHS-USA .360 | AMF-59 .360 | CFS-59-U  .360 | F-59-UNI .360 Shield 5
2604 5
(80%) 2607 GF-59-AHS-312  .324 | F-59-HB .324 | CFS-59-UV  .360| F-59-ALM  .324 | QF-59-RNS | SPP-59.) (95%) 5
2608 GF-59-AHS-USA  .360 | AMF-59 .360 CFS-59-U  .360| F-59-UNI .360 5¢
2609 5¢
Quad- 2245 GF-59-AHS-312  .324| F-59-QS .324 | CFS-59-UV  .360 | F-59-UNI .360 | QF-59-RNS-QD | SPP-59-1Q Quad- 5
Shield 2247 GF-59-AHS-USA  .360 | AMF-59 .360 | CFS-59-U  .360 Shield 5
2274 5
6 Series 6 Series
60% 2360 GF-6-AHS-322 .324 | F-56-CH .324| CFS-56-UV  .360| F-56-ALM  .324| QF-56-RNS | SPP-6-1 60% 6
Braid 2364 GF-6-AHS-USA  .360 | AMF-6 .360 | CFS-56-U  .360| F-56-UNI .360 Braid 6
2386 ‘
90% 2560 GF-6-AHS-342 .324| F-56-CH .324 | CFS-56-UV  .360 | F-56-UNI .360 | QF-56-RNS | SPP-6-1 90%
Braid 2564 GF-6-AHS-USA  .360 | AMF-6 .360| CFS-56-U  .360 Braid
2586
Tri- (53%) 2622 GF-6-AHS-322 .324 | F-56-CH .324| CFS-56-UV 360 F-56-ALM  .324 | QF-56-RNS SPP-6-) Tri- (60%) €
Shield 2623 GF-6-AHS-USA  .360 | AMF-6 .360 | CFS-56-U  .360| F-56-UN! .360 Shield ¢
2624 '
(80%) 2627 GF-6-AHS-342  .324| F-56-CH .324| CFS-56-UV  .360 | F-56-UNI .360| QF-56-RNS | SPP-6-I (90%) €
2628 GF-6-AHS-USA  .360 | AMF-6 .360 | CFS-56-U  .360 6
2629 6
Quad- 2260 GF-6-AHS-342 .324| F-56-QS .360| CFS-56-UV  .360 | F-56-UNI .360 | QF-56-RNS-QD | SPP-6-1Q Quad- 6
Shield 2264 GF-6-AHS-USA  .360| AMF-6 .360 | CFS-56-U  .360 Shield 6
2286 6
m BELDEN Foam Dielectric, APA Bonded Foil Tape, includes CATVX and CATV (UL).
m . May require special cable prep dimen-
59 Serles sions and/or tools. 6 Series C.
: Braid Part LRC PPC Raychem Braid Part LRC PPC Raychem
L L]
] Coverage No. Fitting Fitting Fitting Coverage No. Fitting Fitting Fitting 5¢
el 7o 9104 PNL59 | QUIK- | EZTwist- | 61% 9116 PNL 6 QUIK- | EZ Twist- Bra_
L Braid 9105 LOK 59 59-S/T Braid 9117 LOK 6 6-S/T e
I l 9067 9066 Cov
] 95% 9108 PNL 59 QUIK- EZ Twist- | 90% 1530A PNL 6 QUIK- EZ Twist- 67Y%
I I Braid 9109 LOK 59Q 59-S/T Braid 1531A LOK 6Q 6-SIT Brai
1532A
Tri- (67%) 9050 PNL 59 QUIK- EZ Twist- —
- Shield 9110 LOK 59 59.S/T Tri- (61%) 9056 PNL 6 QUIK- EZ Twist- 95%
o 9111 Shield 9057 LOK 6 6-SIT Brai
(77%) 9052 PNL 59 QUIK- EZ Twist- (77%) 9058 PNL 6 QUIK- EZ Twist- —
o 9053 LOK 59 59-S/T 9059 LOK 6 6-S/T Tri-
u 9063 9062 Shie
Quad- 1186A PNL 59 QUIK- EZ Twist- | Quad- 1189A PNL 6 QUIK- EZ Twist- Qua
: Shield 1187A LOK 59Q 59-S/T Shield 1190A LOK 6Q 6-SIT Shie
1188A 1191A
—

Compiled by Barry Smith, Mega Hertz
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Serving the industry since 1973

RLING

CONNECTORS INC.

An ARC International Corporation

Environmentally sealed, simple one
piece, all brass CRIMPLESS connectors,
featuring full 360° gripping.

Available in F59, F56 & F11 sizes

for indoor and outdoor installation.
US Patent #5007861

211 Telson Rd. Markham, Ont. L3R 1E7 Canada, Phone: (416) 475-6920 Fax: (416) 475-7228

The Freedc
nector for
torque adj+—
range of si:
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Cross-Reference
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NOTICE OF DISCLAIMER

The following manufacturers and the SCTE Interface Practices Subcommittee make no representation or warranty, expressed or implied with respect to the sufficiency,
accuracy or utility of any information or opinion contained herein. The SCTE Interface Practices Subcommittee expressly advises that any use of or reliance on
said information or opinion is at the risk of the user. The manufacturers and the SCTE Interface Practices Subcommittee shall not be liable for any damage or
injury incurred by any person arising out of the sufficiency, accuracy or utility of any information or opinion herein. Transcription, duplication, reproduction or disclosure
of this information without the inclusion of this notice is unauthorized.

While the connectors listed are the manufacturers’ recommendations based on various parameters such as pull strength, esthetics, ease of assembly and cable
trim specifications, etc., it is not a negative recommendation if manutacturers and connectors are not included. This tabulation is a starting point for the proper
selection of a cable and connector combination.

When publishing data of this nature, problems of a remarkably short useful life occur almost immediately. Therefore the SCTE Interface Practices Subcommittee
recommends contacting the appropriate manufacturer for the most current information available. Another way to determine an acceptable connector and cable
combination is to send samples of the cable along with requirements to your connector supplier.

Amphenol Corp. .(203) 743-9272
Belden Electronic Wire and Cable .(800) 235-3362
Ben Hughes/Cable Prep. .(800) 394-4046
Cablematic/Ripley Co. Inc. .(800) 528-8665
Comm/Scope Inc. . .(800) 982-1708
Gilbert Engineering .(800) 528-0199
Lemco Tool Corp. .(800) 233-8713
LRC Electronics Inc. .(800) 332-8428
Production Products Co. .(800) 468-2288
Pyramid Industries Inc. . ... ... L .(800) 829-4529
QF/Signal Vision : .(714) 586-3196
Raychem .(415) 361-2288
Sargent/Rostra Tool Co. .(203) 488-8665
Stirling Connectors Inc. .(416) 475-6920
Times Fiber Communications Inc. .(800) 677-2288

Trilogy Communications Inc. .(800) 874-5649
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Table 6
34" widescreen

AD-HDTV
Signal processing components ~ $127
Audio amplifiers and speakers 30
Scan system, power supply

and video amps 63
Display 700
Cabinet 90
Total material cost $1,006
Recelver cost (estimated

using a 2.5 multiplier) $2,515

56" widescreen

direct-view receiver CRT-type projector

$127
30

176
1,050
140
$1,522

$3,805

ccDC

Display
Cabinet

Table 7

Signal processing components  $124

Audio amplifiers and speakers 30 30

Scan system, power supply
and video amps

Total material cost

Receiver cost (estimated
using a 2.5 multiplier)

34" widescreen 56" widescreer
direct-view receiver CRT-type projec
$124

201
700 1,050
90 140
$1,017 $1,545
$2,543 $3,863

audio found in today’s compact disc tech-
nology. The demonstration Zenith/Gold-

star prototype VCR was built around “off-
the-shelf” S-VHS head technology mak-

= MEN OF THE GREAT OUTDOORS

Linemen know about the tough
tobs. Working at mght. In miserable
weather Everything's an emergency,
and there’s never enough tme
Linemen need the best, most
rugged cable lasher they can fing
Now they've got it—THE LINEMAN
trom Cable Spnming Equpment Co

Fast, easy transfer

& Transters around poles quickly
and easty to continue lashing—
that s important when you re
paid by the foot

M Handle-moynted drive system
Cclutch refease tngger for easy,
one-hand engagement and
release of wire

The most versatile fasher ever
W Lashes sngle and mulliple

cables up to 3 m 0 d-single

and double-overiashes 100

@ Lasher holds up 10 1200 ft per
cot of 045 wire vathout
refoading

@ Compatible with up 10 V2
strang or any size in between

W Lashes CATV ana fiber optic

cable with the new non-metaliic

matenal

Lashes in any weather

@ Ooesn 1 fequire strand traction
10 drve the lasher even in
dusty. wet or Ky condmions—-a
Cable Spinming exclusive

@ Tough, precision drive system
needs no adjustment

cable
spINnIng

BOUPMeN? (OMPANY
100 W Cenvrd + PO Box 308
New Lonson Minnesota 56273
FAX 612 154 2083

MEET THE ALL WEATHER
ALL-TERRAIN LASHER THAT
DANCES ON A WIRE.

@ Strand brake maintains wire
tension—Iasher will not move
backward (f forward motion s
haited

The Lineman trom Cable Spinning
Equipment Co. I1'Il go the
distance for you

Cab'e Spmming Equipment has been
manufactuning ruggea versatite
cable lashing equipment for over 40
years The lashing jobs may
change but not the conamior

under which they need 1o be

done  and done nght  the first
time #f your crews have 1o go the
distance do them a favor Get the
lasher that takes on the vorst
conditions and just keeps dancing
on awre THE LINEMAN fr

Catw Spwnang Equoment Co

Call 1-800-428-9267.

In Minnessta (% (612) 354 2081
Wel do the »

See us at the Cable-Tec Expo, Booth # 129. Reader Service Number 42.
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| cost figures are shown in Tables ;

ing it very cost-effective. They expe
that the VCR would be sold in the U
for about $1,000 beginning in 1996.

Other interesting consumer HD

(page 32 and this page), which pres
preliminary estimations of HDTV ¢
sumer costs by the FCC Advist
Committee on Advanced Televis
Services.

Conclusions

As a demo, the Washington shc
ing was a success for Zenith g
AT&T. As previously mentioned, s
eral features deserve special note
the successful very low power tra
mission, the two HDTV channel tr
mission in one standard cable
channel, the “upconversion” of ¢
NTSC signal to the DSC-HDTV si
format and of course the home V(
Although the three other digital H
proposers have not yet demonstra
their improved systems. each of {
HDTV system proposers present
their current systems to a pane! of '
FCC HDTV advisory group in a
February week-long meeting just
side Washington. The general ¢
sensus was that none of the syste
was clearly superior to the others ¢
the panel recommended further t
ing.

The panel also recommended dr,
ping the NHK analog system from |
further consideration. There was tal
the meeting of a possibility of merg
the three industrial groups (Gl
Zenith/AT&T and Sarnoff/Philips) int
single team to combine the best
ments of each proposed digital HG
system to make the best HDTV st
dard. Such a merger would offer se\
al attractions — aside from the obvi
technical advantages, it would prod
no loser to tie things up in court
years with legal challenges.

Stay tuned ...

All these new developments bring to
the fore and emphasize important



L L]
Hl her uall A simple compression test dramatically
demonstrates Times Fiber TX cable’s (left)
l l l superiority over a leading competitor

always pays off
in a pinch.

Maybe you thought low loss cable was all pretty much the same. Maybe you weren’t aware that Times Fiber
TX cable’s thicker, stronger outer conductor not only resists dings and dents in the first place, its triple bonding
assures that if there ever is damage, you’ll be able to spot it quickly.

Our beefier low loss cable also means a higher pull force, tighter bend radius and better flex life. Our outer
conductor is drawn, not welded, so there's nothing to come apart. You can use standard connectors and stop
worrying about pullouts. And you’ll use about 20% less energy to power your amplifiers.

In fact, there’s really only one thing our | GHz TX low loss cable has in common with the competition. Price.

If you’re planning to expand or upgrade with low loss cable, why not compare and give us a call. We'll give
you something that can take the pressure.

jcE———— 4
Times Fiber Communications, Inc.
See us at the Cable-Tec Expo, Booth # 262. o R
Reader Service Number 43.

358 Hall Ave. . P.O. Box 384 - Wallingford, CT 06492



See us at the Cable-Tec Expo, Booth # 743. Reader Service Number 44.
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Aluminum & Stainless Steel

stow&rd

HENNESSY PRODUCTS 910 Progress Road, P.O. Box 509, Chambersburg, PA 17201
Phone (717) 264-7146 » FAX (717) 264-1634

IS YOUR HEADEND!
~ PROTECTED?

Whduli-

SN Guarantees
protection from lightning
and utility power switching

surges to your headend.
Iliili

E Fail Safe Protection
¢ Warranty Assurance Program
v State of the Art Technology

| Charlotte, NC

See us at the Cable-Tec Expo, Booth # 749 Reader Serwce Number 45.
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| world.

changing conditions that must be ac-
commodated for in the development of
an HDTV technical standard. We have
successfully lived with the analog
NTSC standard first promulgated in
1941 — with modifications over the 52
years — color in 1953, data in vertical
blanking, etc. But all these develop-
ments fitted into the 1941 standard.
This is important because any HDTV
standard must be flexible enough to
adapt to new and currently unanticipat-
ed developments — hopefully for as
long a period of time.

New developments in the analog
age came at a relatively leisurely rate.
However, as exemplified by the four
“improved digital HDTV systems,” we
are into a new age of rocket-paced de-
velopments and it will not slow down.
Also, the HDTV standard will be a part
of a world that is more than entertain-
ment alone — it must live with comput-
ers, digital transmissions of all kinds
and Lord only knows what we don't
even yet see over the horizon. These
are some of the reasons that we must
bend every effort to do our very best to
make the standard flexible enough to
survive and adapt in this brave new
CT

REPRINTS
REPRINTS
REPRINTS
REPRINTS
REPRINTS

Communications
Visibility
Knowledge
Information

Reprints
work for you!

For more information
call Marla Sullivan at
Transmedia Partners today!
(303) 355-2101




MORE POWER. LESS NOISE. BEST QUALITY. The YAGLink System from

Harmonic Lightwaves is a combination of fiber optic transmitters, receivers and
integrated network management components. ® Apply the most powerful laser

and external modulation technologies to your AM fiber optic communica-

tions needs. ® From general distribution to supertrunks, your business \
deserves THE RIGHT LIGHT. ® For more information on the YAGLink //,},
System, call: +1-408.-970-9880. Or call ONI at: 1-800-FIBER-ME. / /

See us at the Cable-Tec Expo, Booth # 686. Reader Service Number 46.




The bits are coming:

Deplovying digital
for video services

By George Lawton

he digital revolution is pro-
I found. It has struck almost
every segment of the com-
munications industry and left it
completely altered. Until recently,
the computing horsepower was not
cheaply abundant enough to make
digital technology cost-effective for
video technologies. However, the
push for ever smaller and faster sil-
icon chips coupled with the imma-
nent adoption of commercial stan-
dar for compressing full-motion
video, is on the threshold of driving
the deployment of digital technolo-
gy into every segment of the cable
plant — and telephone network for
that matter.

Digital video is affecting several
areas of video transmission. From
broadcast studio to the cable head-
end, from the headend to the set-
top box, bidirectional networks for
interactive services and switched
networks that could offer an infinite
number of virtual channels are here
now or are just around the corner.

Satellite compression

Imagine squeezing four times
as much information into the same
space with only marginal increas-
es in equipment costs. Ontario,
Canada-based Rogers Cable has
begun deploying General Instru-
ment's DigiCipher technology in its
systems to process digitally com-
pressed signals coming off satel-
lite. Nick Hamilton-Piercy, vice
president of engineering at Rogers,
said that national satellite transpon-
ders can cost $1.3 million a piece.
“With a four-to-one compression
ratio your distribution costs are sub-
stantially reduced,” Hamilton-Piercy
said.

Aside from the commercial is-
sues, Hamilton-Piercy said tele-
casters want to get experience
with this new digital medium be-
cause they know it will be a re-

Ron Hicks
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quirement when new services like
high definition TV come on-line. In
addition, it allows them to begin
the social experiment — seeing if
narrowcasting can gather larger
total subscribers.

The Canadian Home Shopping
Network began digital transmission
to Rogers’ systems on Jan. 1. An-
other channel, Youth TV, is sched-
uled to go digital in May, and Vi-
sion (an independent programmer)
is scheduled to be digitizing this
summer.

As well, Home Box Office has al-
ready started offering digital signals
to a few dozen operators across
North America via Transponder 18
on Galaxy |. The service began Jan.
1 and HBO plans to digitize more as
time goes on.

John Zitter, vice president of
technology at HBO said, “We want
to compress video so cable opera-
tors are not faced with a 7,000-dish
decision.” Digital compression will
enable HBO to provide all of its
multiplex channels on already
crowded satellites rather than re-
quiring operators to acquire addi-
tional dishes for more satellites.

In addition to the programmers
getting their feet wet, Hamilton-
Piercy said, “We believe we need
to get hands-on experience. This is
part of our tradition of taking the
leadership role.”

Hamilton-Piercy said that Rogers
plans to begin putting more consor-
tia together with other program-
mers. He believes that the cable
companies have to push the devel-
opment of digital technology, or
they face losing market share to di-
rect broadcast TV.

“We know that DBTV will start in
mid-'94 and we need to respond.
We have to take it seriously. If you
don’t take it seriously, it's too late to
react. You can't afford to have 4, 5
or 6% of your cash flow disappear.”

(Continued on page 58)



Adding a channel? Upgrading
old receivers and modulators?
Maybe looking to add BTSC
stereo?

Plug into Standard.

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

Big performance,

small package.

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

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

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

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

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

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

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

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

And we’ll prove it.

Raise your standards.

Standard

Communications

SATCOM Division

P.O. Box 92151

Los Angeles, CA 90009-2151

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

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

DGH Communications Systems Ltd.
Scarborough, Ontario * (416) 4994746

Plug in a new channel.

S STANDARD (110
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See us at the Cable-Tec Expo, Booth # 670. Reader Service Number 48.



Distortion produced by
digital tranmission in a mixed
analog and digital system

By Joseph B. Waltrich
Manager, Advanced Television Systems
Jerrold Communications

s compressed digital video makes
its way onto cable systems, it is rea-

-

sonable to expect that digital and Pa /

analog signals will be sharing the spectrum I
for some time to come. Therefore, the ef-

Figure 1: Mixed signal spectrum

VTR

fects of channel impairments in a mixed i
analog/digital system must be considered.
Among these effects are distortions pro-
duced by CATV system amps. For analog

A) Analog/digital spectrum

non-linearities result in the well-known com-

posite second order (CSQO) and composite
triple beat (CTB) effects produced as a re-
sult of video carrier sum and difference fre-

video signals, distortions due to amplifier /
I
fi

B) Continuous fequency approximation of digital spectrum

\,

,

quencies. The effect of distortions produced
by digital transmission is, however, quite different.

A digital signal, when viewed on an analog TV receiver, ap-
pears as random noise and, because of its uniform power distri-
bution, produces a spectral energy distribution, which, in the
case of third order distortion, spreads into the adjacent analog
channels. This article discusses the nature of distortions pro-
duced by multiple contiguous digital channels. The effects of dis-
tortion on adjacent analog channel carrier-to-noise are examined
and analytical results are verified by test data. Distortion is exam-
ined both with respect to digital signal power and as a function of
the number of digital channels. Using the data presented here, it
is possible to predict the effect of digital distortion on adjacent
analog channels by means of a few simple measurements.

When an amplifier is operated outside of its linear range,
its output is given by the following equation:

e (t) = k,e(t) + ke (t)? + ke t) (1)

Where:

e,(t) = amplifier output voltage

€,(t) = amplifier input voltage

k, = amplifier gain

k,, k; = constants that define the second and third order distor-
tion performance of the amplifier

Since multiplication in the time domain is equivalent to convo-
lution in the frequency domain, the spectrum of the distorted out-
put may be obtained by convolution of the input signal with itself.
This yields the following equation:

X(f) = kH(f) + kH(f) " H(f) = k,H() * H(f) * H(f) (2)

Where:
X(f) = distorted output spectrum
H(f) = input spectrum

The * denotes convolution. For continuous spectra, the function
S(f), resulting from a convolution of the variables H(f) and G(f) is
given by the equation:

k
S(f) =H(H*G(f) = [ HKIG(f-k)dk 3)

k

or, in discrete form:

k
S(f) = T H(K)G(f-k) (@)

k

Figure 2: spectrum of second order distortion

2, of, +f) -2, -1) 0 -t 2,

Additional information on convolution may
be found in a number of reference texts.' -2

Distortions in a mixed system are the re-
sult of three types of signal interactions:

* Analog carriers beating with analog
carriers.

* Analog carriers beating with digital
channels.

* Digital channels beating with digital

z channels.

(Continued on page 64)
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MPEG-II with B Frames:
Video compression standard
for the decades to come

By Robert E. Chalfant

Director, Technical Marketing
TV/COM International

y grandmother used to tell
M me: “Old age isn’t for wimps.”

Well, neither is the cable TV
industry. Operators, programmers and
vendors are again (or still) on the brink
of technical, political and institutional
changes that will alter our business in a
fundamental way. The “next-genera-

tion” cable TV systems will be carrying
compressed digital video, audio and
data on hybrid fiber/coax networks.
More adventurous operators will add
bidirectionality, offering additional ser-
vices in telephony and multimedia.
The combination of video compres-
sion and fiber optics means substan-
tially greater channel capacity to offer
new sources of revenue, and im-
proved picture quality and reliability
for greater return from the existing

programming. The soon to be agreed-
upon video compression standard re-
ferred to as ISO MPEG-II (Motion Pic-
ture Experts Group) with B Frames
provides the framework for these new
sources of revenue, greater subscriber
satisfaction and eventually multivendor
hardware availability.

With typical compression ratios of
12:1, or as high as 30:1, depending on
programming content, MPEG-II digital
video compression with B Frames lets

Example of 36 MHz transponder usage

HDTV

16:9

16 Mbps

{| Standard

Standard ' Standard
‘ TV TV

J
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programmers and opera-
tors make more efficient
use of their satellite and
cable transmission sys-
tems. In its most basic
terms, one can cost-effec-
tively put “12 pounds of
service in a 1 pound chan-
nel.”

The International Orga-
nization for Standardiza-
tion (ISO) is in the final
stages of agreement on a
worldwide standard for the
coding of moving picture
and associated audio in-
formation. The MPEG-II
| format with B Frames is
| the consensus standard of
the world's leading video
and audio compression
experts. And on a side
| note, Tele-Communica-
tions Inc. (TCI) has pub-
licly and repeatedly ex-

16 Mbps

15 Mbps

(Continued on page 78)
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Digital modulation and
transmission technologies

for cable app__lig_ations

By Vito Brugliera
Vice President, Marketing and Product Planning
Cable Products Division, Zenith Electronics Corp.

T he TV pictures that are familiar to
us have been around for over 50
years. Over the years TV re-
ceivers have become less expensive.
The pictures have become bigger,
brighter and have gone from black and
white to color. And audio has gone from
mono to stereo and surround sound. All
of these improvements have been evo-
lutionary. The underlying NTSC signal
technology has remained basically the
same: 30 frames per second of 525
lines transmitted as two fields consist-
ing of 256.5 lines. Each horizontal line
consists of discrete picture elements
called “pixels.” Each pixel element is
defined by an analog signal represent-
ing its brightness value and color using
a technology called amplitude modula-
tion.

When used on cable, the analog sig-
nal degrades each time it is processed.
Each time it passes through an amplifi-
er in the cable plant, distortion and
noise are added. When a signal goes
through 20 or 30 amplifiers in cascade
the noise and distortion increase and
visibly affect the signal quality. Fortu-
nately fiber has allowed modern plant
design to limit amplifier cascades to as
few as four. At best, cable TV signals
typically approach an over-the-air signal
in quality.

Much of the TV information that is
transmitted is redundant. Each picture
frame is similar to the preceding frame.
Only the moving parts of the picture
change from frame to frame. Not much
new information is conveyed from
frame to frame. It is only when there is
a scene change that large amounts of
information are needed.

The digital age arrives
As a consequence of recent efforts,
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rates.
“*Without error correction.
***With error correction.

Comparison of VSB and QAM modulation approaches

4-VSB 16-QAM 64-QAM 16-VSB
Data
Total data rate (Mbps) 21.5 21.5* 32.25° 43
Number of data levels 4 4 8 16
Theoretical maximum data rate (bits/Hz) 4 4 6 8
Relative data rate 1 1 1.5 2
Carriage in 6 MHz cable channel
Number of movie channels @ 1.5 Mbps video compression 11 1" 17 23
Number of movie channels @ 2 Mbps video compression 8 8 13 17
Number of live video channels @ 4 Mbps video compression 4 4 6 9
Ruggedness
Continuous wave interference rejection Excellent Good Poor Good
Phase-noise rejection Excellent Good Poor Good
Forward error correction Yes Yes Yes Yes
Required C/N (plus interference)** 22 dB 22dB 28dB 34dB
Required C/N (plus interference)*** 17 dB 17dB 23dB 29dB
Analog friendliness
Composite triple beat rejection filter Yes No No No
Signal acquisition with noise/interference Excellent Good Fair Excellent
Channel equalizer Yes Yes Yes Yes
Cost
Manufacturing complexity Lowest Low High Low
Cost of receiving equipment Lowest Low High Low

*Although, theoretically, all four-level approaches have the same relative data rate, the 4-VSB
system uses a 21.5 Mbps channel bit rate — greater than any announced four-level 6 MHz digi-
tal data transmission system. Thus competing QAM systems have less than the indicated data

especially in work leading to the devel-
opment of advanced TV systems such
as high definition TV (HDTV), a new ap-
proach is being taken toward TV tech-
nology. These advances deal with digi-
tal transmission and compression of
video and audio.

In the familiar NTSC technology,
each picture element is represented by
an analog signal. Each picture element
also can be represented digitally — in
effect, in 1’s and 0’s. The advantage of
using digital representation is that a dig-
ital signal can be restored to its original
condition each time it is processed. The
degradation suffered by analog signals

COMMUNICATIONS TECHNOLOGY

during signal processing can be elimi-
nated. This means that the digital signal
in a subscriber's home at the end of the
cable plant can be as good as that at
the headend.

The redundant nature of picture in-
formation allows us to process it and
select only the significant picture ele-
ments for transmission and to reassem-
ble the picture into an excellent repre-
sentation of the original scene. The rep-
resentation will not be an exact replica
of the original because much less infor-
mation is actually transmitted, but the

(Continued on page 80)
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MPEG digital
audio transmission

By Ron Merritt
International Marketing Manager
Wegener Communications inc.

T he ISO MPEG or “MUSICAM”
audio compression algorithm
represents the next step in
audio transmission advancement. For
some time the professional recording
and broadcast studio environments
have been transitioning from analog to
digital media and production tech-
niques. A driving factor has been the
competitive necessity to improve
audio quality. Although digital tech-
niques available for transmission prod-
ucts maximized audio quality, they
have not yielded significant savings
over analog companding in space seg-
ment efficiency. In addition, they have
generally been substantially costlier to
implement. The MPEG standard is
changing that. See Figures 1 and 2 for
typical single channel per carrier
transmit and receive systems incorpo-
rating MPEG technology.

MPEG technology reduces the bit
rate for transmission of high-quality
stereo audio to less than 200 kbps.
While achieving this dramatic reduc-
tion in bit rate, the MPEG coding algo-
rithm maintains audio integrity as per-
ceived by the trained ear.

The algorithm has been developed
based on psychoacoustic research —
that is, study of the human sound per-
ception and the information process-
ing of the brain. Essentially, the MPEG
algorithm evaluates an audio signal for
redundant information and makes the
decision not to transmit that informa-
tion. Audio signals contain a substan-
tial amount of this type of information
that does not contribute to recognition
by the brain of the signal. The applica-
tion of this algorithm to transmission
systems allows an unprecedented re-
duction in data rates and therefore
space segment.

The MPEG algorithm also takes ad-
vantage of other techniques for data
compression. It is possible to transmit
a certain amount of quantizing noise
so long as the level is maintained
below an audible threshold. An audio
signal masks smaller amplitude sig-
nals close to it. A masking threshold is
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control

Figure 1: Typical digital audio single channel per carrier
transmit block diagram
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encoder Addressable network
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Figure 2: Typical MPEG digital audio single channel per
carrier receive block diagram
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derived from the aggregate of all
masking tones within a signal. Ele-
ments of the audio signal below the
aggregate masking threshold are in-
audible. The MPEG algorithm identi-
fies those elements and makes the de-
cision to transmit only those details
that will be perceived by the listener.

Other signal components above the
masking threshold only require the
level of quantization to keep quantiza-
tion noise below the masking thresh-
old, and thus the quantization-induced
noise remains inaudible. Quantization
noise can be better adapted to the
masking threshold of the human ear
by splitting the frequency spectrum
into subbands.

The quantization of the analog time
samples required for each individual
subband is dependent on the mini-
mum masking value in each subband.

COMMUNICATIONS TECHNOLOGY

“The ISO MPEG or
‘MUSICAM’ audio
compression algo-
rithm represents the
next step in audio
transmission
advancement.”

This minimum masking level is a mea-
sure of the allowed quantization noise
that is just below the level of percepti-
bility. Subbands whose desired signal
are well below the masking threshold
(and are thus irrelevant to the human
ear) do not need to be transmitted.

In each 24 millisecond period, a
calculation of the masking threshold is

(Continued on page 82)
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The dynamic duo:
PCS and highly
compressed digital voice

By Paul S. Gardiner
Director of Business Development
Intellibit Corp.

uch has been written lately con-
M cerning the efforts and plans of

cable TV companies, telephone
companies, cellular telephone firms and
other entities to provide personal com-
munications services (PCS). On Dec. 5,
1991, the Federal Communications Com-
mission held an “en banc” hearing
wherein parties interested in providing
PCS had an opportunity to give testimo-
ny regarding the definition of services,
spectrum requirements, technologies and
regulatory issues impacting on the devel-
opment and growth of PCS. Representa-
tives from cable TV, telephone operating
companies, cellular communications,
local exchange bypass carriers, hard-
ware manufacturers, research institutions
and other organizations gave their views
and opinions concerning PCS.

A review of the testimonies presented
before the FCC indicates that there is not
total agreement on a definition for PCS.
However, the testimony of John DeFeo,
president and chief executive officer of
US West NewVector Group, appears to
summarize the views and opinions of
many of the hearing participants: “In US
West's view, PCS is not a single new
service but a broad continuum of both
existing and new products and services
that meet customer demands for mobile
and fixed communications, including pag-
ing, cordless telephone (CT-1), telepoint-
like service (CT-2), limited-mobility PCS
service (Enhanced CT-2), PCN, cellular,
and satellite services, landline telephone
service and other services yet to be de-
fined.

“All PCS providers, present and fu-
ture, should be able to offer many differ-
ent combinations of price and functionali-
ty, some standardized and some cus-
tomized to meet specialized require-
ments.”

Efforts are currently underway in Eu-
rope and Japan to provide PCS-like ser-
vices, and these activities set the stage
for potentially large numbers of foreign
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imports into the United States. Japanese
and European business leaders recog-
nize the head start advantage for their
own suppliers in satisfying the demand in
both home and global markets for new
PCS equipment. Most of the participants
in the en banc FCC hearing believe that
the creation of PCS is the next step in the
evolution of wireless communications
and that the United States must maintain
a leadership position in terms of techno-
logical and service development in this
extremely important marketplace.

The size of the PCS market

Estimates of the size of the PCS mar-
ket vary widely and are dependent on the
particular PCS capability being offered. A
recent study by Bellcore indicates that
approximately 36% of U.S. consumers
are strongly interested in a new wireless
shirt-pocket or purse-size portable tele-
phone (handset) that would be restricted
to making and receiving calls within des-
ignated zones but would not need the ca-
pability of working in a moving car.

Arthur D. Little Inc., in recent testimo-
ny before the FCC, states that it has
done extensive market research into the
demand for different types of PCS. The
company gives market estimates that are
based on different types of information
and feedback gained from the following:
1) 30 focus groups throughout the United
States in large and small metropolitan
markets; 2) 6,000 systematically sampled
interviews in the United States with resi-
dential and business decision makers; 3)
a Delphi research project conducted with
numerous global experts in telecommuni-
cations concerning possible PCS scenar-
ios; and 4) interviews with potential ser-
vice providers in the PCS market.

Arthur D. Little states that PCS is the
first true market-driven telecommunica-
tions offering in more than 100 years. Po-
tential PCS users know what they want
and they would buy today if the services
were available. Generally, users want to
call or be called anywhere; they want
small handsets that can fit comfortably in
a pocket; they want low service prices
(less than cellular, more than regular
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phone service); and they want to pay
less than $200 for a single handset.

The demand for PCS is large and very
immediate. Fourteen million PCS sub-
scribers are predicted in North America in
the first three to five years after imple-
mentation. After 10 years, over 60 million
PCS subscribers are estimated for North
America. (This number is 10 times the
size of the present cellular market.) It is
estimated that basic service revenues will
range between $30 billion and $40 billion
annually, which is one-half the size of the
current revenue stream of local tele-
phone companies.

PCS technologies

It is quite evident that in order to pro-
vide many of the services contemplated,
certain technological developments and
equipment interoperability standards
must evolve. Bellcore states that there is
a need for some minimum set of stan-
dards that are definitive enough to enable
the interoperability of customer handsets
among the offerings of different wireless
access providers. This important capabili-
ty will allow users to change PCS
providers without obtaining a different
handset. It also will promote competition
and enable more efficient spectrum as-
signments. Statements have been made
regarding the interexchange portion or
backbone transmission of PCS by tele-
phone companies, cable TV firms, cellu-
lar communications companies and other
existing service providers giving reasons
why their particular networks and archi-
tectures are ideally suited to carry PCS-
type communications.

Because many of the contemplated
services will be wireless and make use of
an already congested radio frequency
spectrum, it is well recognized that digital
compression techniques must be used in
PCS in order to make more efficient use
of allocated spectrum, provide better
quality audio than current analog cellular
systems, and provide some level of com-
munications security. Although there are
numerous digital encoding and compres-

(Continued on page 88)
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Preparing your plant for PCS

By Paul Schaller
Vice President, Sales and Marketing
Harmonic Lightwaves

And Mike Shafer
Product Line Manager, Optronics
ANTEC Network Systems

transition from an industry that

distributes only one-way video to
one that also delivers a range of two-
way communication services — includ-
ing full-duplex personal communication
services (PCS) — fundamental changes
in network design and management are
required.

For example, the primary source of
“status monitoring” in many cable sys-
tems has historically been the sub-
scriber; many operators first learn of
outages or other service problems
when customers call to complain. This
will no longer be an acceptable means
of network management if cable opera-
tors also are delivering phone service.
One obvious reason is that a phone
outage would mean subscribers cannot
call to alert an operator of an outage.
Another is that phone service is consid-
ered an essential utility: For business-
es a prolonged outage could mean
large amounts of lost revenue; though
this is less of an issue for residential
service, there is the possibility that
availability of phone service could be a
matter of life and death in an emergen-
cy situation. Although subscribers fac-
ing an outage on Super Bowl Sunday
might argue to the contrary, cable TV,
in contrast to telephony, has never
been viewed as an “essential” service.

Today, many operators are well un-
derway with a first step toward becom-
ing “communication network” providers.
The increased deployment of fiber to
neighborhood nodes of 500-2,000
homes has limited the number of cus-
tomers affected by outages and also
can decrease system component fail-
ures in the trunk plant. It also provides
the more reliable, relatively noise-free
two-way path needed to support PCS
and other two-way services.

But fiber is not enough. Other changes
in network design also are needed, along
with an improved network management
system and an enhanced system support
capability. Implementation of these
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changes presents new challenges to
operators, technology providers and
system integrators who together must
develop new hardware, software and
business practices to support this net-
work evolution in a cost-effective man-
ner.

A new standard of reliability

Reliability is a core concern in the
telephone industry, where the standard
for performance is a bit error rate (BER)
of 106. A key element in achieving this
high level of reliability is redundancy,
which can take a number of forms. Part
of the answer lies in product choice, an-
other in system design and integration.
These two factors are intimately con-
nected, as some combinations of
equipment are particularly well- or ill-
suited to achieve reliability goals when
deployed in specific system configura-
tions.

As in any investment decision, these
technology options must be evaluated
through the filter of cost-effectiveness.
To accurately gauge cost-effective-
ness, however, operators must under-
stand not only their current business,
but also their future businesses. A
cost-cutting measure may not be cost-
effective, for example, if it ends up
causing unacceptable reliability prob-
lems that result in the rejection of an
operator’'s telephony offerings by po-
tential customers.

COMMUNICATIONS TECHNOLOGY

Among the specific investment deci-
sions that must be made in planning for
future services are the choice of equip-
ment and the need for backups, hot-
standby switching and route diversity,
including the use of redundant fiber
rings.

In making decisions about redun-
dancy, factors to be considered are:

* Where the equipment is located
and its vulnerability to environmental
mishaps (e.g., cable cuts, lightning
strikes).

* The level of service required (busi-
ness customers may, for example, re-
quire higher service standards than
residential customers).

* How critical each component is to
maintaining that service level.

* How quickly a piece of equipment
can be replaced if a hot-standby is not
available.

These factors must be weighed
against the cost of redundancy. Hot-
standby costs might vary depending
upon what equipment is involved. For
example, while a single spare trans-
mitter in the headend can back up
multiple operational transmitters, a
hot-standby capability for field re-
ceivers might involve much higher in-
cremental costs since a separate
backup unit might be needed for every
operational unit in the field. This cost
could be cut, however, if the receivers
were designed to handle redundant
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transmitter and receiver modules.

Route diversity is another key cost
issue. Though it may be considered es-
sential by some business customers, it
may not be required for residential ser-
vice. In cases where route diversity is
added later in response to demand, the
costs of doing so may depend, in part,
upon decisions made in the initial sys-
tem design.

Though redundancy and hot-stand-
by capabilities are key factors in
achieving the reliability needed for pro-
vision of telephone services, there are
other elements in the reliability equa-
tion. Among the other factors that can
affect BER are microreflections and un-
terminated drops.

Training also is an important factor,
as is engineering field support and pro-
vision of a 24-hour technical hotline
that can help system engineers trou-
bleshoot a problem.

Related to this is vendor ability to
quickly deliver components that an op-
erator may not have on hand. This
need became increasingly important
when fiber optics was introduced to the
industry. Though systems usually
maintained spares for relatively inex-
pensive RF equipment, local stocking

of laser transmitters, which initially cost
$30,000, was less common. Though
the declining cost of transmitters has
made this less of an issue, the ability to
“over night” equipment to systems is
likely to remain an important need as
new equipment and higher reliability
standards come into play in the future.

An evolution from status moni-
toring to network management

The reliability required for PCS and
other voice services also requires that
the cable industry employ a new level
of network management. In traditional
cable networks this function, if it exist-
ed at all, was supplied by relatively
primitive status monitoring systems.
These, often added as modules to
other vendors’ equipment, were typical-
ly limited to sending alarm functions
when key components failed.

Entry into the telephone business
will require more advanced network
management systems that integrate
hot-standby switching and are tied to
other backup and support systems.
These will be required to constantly
poll a variety of network components
and deliver status messages to tech-
nical personnel in a thorough, yet
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easy-to-understand fashion.

This will allow problems to be antici-
pated through diagnosis based on
changes in status measured before full
failure occurs. It also will allow prob-
lems to be handled more quickly be-
cause the network management sys-
tem will provide a more precise under-
standing of the problem and will more
quickly mobilize the support systems
necessary to correct it.

As it does in other elements of the
reliability equation, the cost-effective-
ness issue is an important one with re-
gard to a network management sys-
tems. And, as in the case of these
other reliability factors, the broad long-
range picture must be considered.

For example, while the piecemeal
addition of status monitoring compo-
nents may suffice in a system that pro-
vides only traditional cable TV service,
an operator considering PCS or other
new services might be wiser to invest
up front in an integrated network man-
agement package that can be easily
upgraded to support these new ser-
vices.

This flexibility is particularly impor-
tant given the uncertainty about PCS
regarding such fundamental questions
as whether base stations and antennas
will be collocated at fiber nodes or in
the coax plant. In the latter case, a net-
work management system would prob-
ably have to integrate some status
monitoring information from the RF
portion of the plant.

It also is important that a network
management system be relatively easy
to install and use and that it allows a
system engineer — whether located at
the headend facility or at home with
only a laptop computer — to compre-
hensively monitor real-time network
status, including a range of key electri-
cal, optical and physical parameters.

To support fast and effective trou-
bleshooting, users should be able to
quickly move between screen-displays
of global system performance and
other displays indicating the status of
particular transmitters and receivers,
including digital or alarm levels as well
as analog or parameter levels. The net-
work management system also should
allow the operator to exercise various
control functions, including AGC and
A/B switch activation.

Flexible designs needed

for future-ready networks
Though most operators may not

have near-term plans to implement



voice service, many see this as a real-
istic possibility farther down the road.
To be prepared for this eventuality, op-
erators should consider flexible tech-
nologies and designs when undertak-
ing an upgrade or rebuild. This is par-
ticularly true with regard to PCS, since
so many questions remain about the
ultimate form PCS technology and net-
works will take.

Things that must be considered in
this regard are:

1) The amount of fiber that may be
needed in the future for new services
and/or additional nodes.

2) Whether home-run fiber designs
are demanded by the requirements of
downstream video and/or upstream
data and voice signals.

3) The module configuration, capac-
ity and upgrade flexibility of optical re-
ceivers and other key network compo-
nents.

4) The ease with which particular
fiber-optic systems can support the ad-
dition of new nodes.

5) The ability to integrate network
management components as they are
needed.

Particular technology choices can
increase an operator's design options.
Systems using external modulation, for
example, allow operators the flexibility
to employ field-splitting as well as
home-run fiber designs, since such
systems are largely immune from back
reflections. This flexibility can be fur-
ther enhanced if a system’s optical re-
ceivers can support relatively high loss
budgets and broad frequency windows
to support a variety of return-path
transmissions.

Other characteristics of equipment
also impact on the goal of design flexi-
bility. Some questions to keep in mind
are:

* How much extra work is required
when the configuration of receivers
served by a transmitter is changed?

* Does the fiber system have the
power and flexibility to support a shift
from a fiber-to-the-feeder design to the
redundant ring-type architecture fa-
vored for telephone service?

Though certain equipment or net-
work configurations may appear to
save money initially, they may end up
requiring an expensive and disruptive
change-out later on to meet growth in
demand or the requirements of new
services. The more cost-effective alter-
native in this case might have been to
deploy a technology platform that,
though costing more up front, can be

“A system platform
that is both flexible
enough and powerful
enough (can) ensure
that cable operators
will be prepared to
succeed in their future
role as providers of
full-duplex services.”

upgraded to meet capacity in a grace-
ful, relatively inexpensive manner.

A coordinated effort is needed
For traditional cable TV networks to
evolve to highly reliable full-duplex net-
works capable of supporting PCS, ad-
ditional training is required in the areas
of digital transport and wired and wire-
less telephony. The need for training is
not limited to the technical side of the
house, however. To succeed in a tele-
phony venture, the business staff also
must have an understanding of the
new technologies involved in order to

provide customers with high-quality
service at competitive costs.

These changes also will require new
forms of support from vendors, who
must supply not only the right mix of
equipment but also expanded technical
field support and training. Increasingly,
vendors that have been serving the
cable TV industry for years are forming
alliances with outside companies that
have high-level expertise in emerging
technologies and services. These and
other new products and vendor al-
liances can help operators make the
challenging transition from one-way
video to a family of two-way services,
including PCS.

The scope of change required and
the uncertainty about PCS strongly
favor a system platform that is both
flexible enough and powerful enough to
ensure that cable operators will be pre-
pared to succeed in their future role as
providers of full-duplex services. Cre-
ation of that platform entails a number
of interrelated factors, including careful
product selection and integration to
achieve high reliability and flexible sys-
tem design, expanded training and field
service support, and new investments
in network management. CT
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Deploying digital

(Continued from page 38)

Rogers also is planning on getting
into interactive services eventually, but
will probably start simple. Hamilton-
Piercy said that the first service was
likely to be an interactive program
guide. "Once you have 400-500 chan-
nels, we are going to need an interac-
tive program guide just to navigate the
poor customer,” Hamilton-Piercy said.

System-level compression

In one of the most ambitious pro-
jects to date, Tele-Communications
Inc. has agreed to invest more than
$200 million with General Instrument
and AT&T for set-top boxes capable of
decompressing digitized video signals.
These boxes could eventually offer as
many as 10 home-quality video chan-
nels in the same space now occupied
by each analog channel.

Tom Elliot, vice president of technol-
ogy development at TCI, said, “I think
the switch from analog to digital will
surprise a lot of people. Normally once
a technology hits any penetration that
is measurable, full deployment goes
pretty quick.”

TCl's significant investment may be
just the thing to get the pump primed
for low-cost digital set-top boxes.

TCI, along with several other mem-
bers of Cable Television Laboratories,
has set forth its demands for an open
standard for digital video compression.
It is based on the MPEG-II standard
that is being developed by the Motion
Picture Experts Group.

Rogers' Hamilton-Piercy said, "It is
still on a convergence toward a stan-
dard, but everyone is moving toward
MPEG. If there was not interoperability,
then every affiliate would need different
equipment for every different compo-
nent.”

The technology is not new, but it
has not been cheap to deploy on a
large scale. Elliot said, “The only thing
holding it up has been getting powerful
enough processing capability to do
compression in real time.” With this
large scale of orders, and the latest
generation of computer chips, TCI
hopes to be able to sell the units in the
$200 range.

Elliot said that he has been following
the technology seriously since 1988,
when it was decided that computer pro-
cessors that could execute 100 mips

(million instructions per second) would
be required for compression. That time
has come. Working with CableLabs,
TCI put out a request for information
(RF1) in 1991, and then a request for
proposals (RFP) last August.

Elliot said that TCI picked AT&T and
Gl because it appeared that those two
companies had the best picture quality.
But they were not working with MPEG
yet, which seemed to be gaining
ground as a standard for video com-
pression in every other industry.

Elliot said, “By getting AT&T and Gl
to work together, TCI hoped it could
get the two companies most down-
stream working with people in MPEG
to bring the best possible quality and
delivery.”

Interoperability between the different
implementations is likely to lower the
cost of all consumers of video technol-
ogy, said Elliot. Mass volumes of the
same MPEG will lead to economies of
scale in their production. Elliot said, “If
we could work toward those goals, that
helps everyone and that is what MPEG
is all about.”

Elliot believes that the technology
will completely redefine the way we
see video in ways that we cannot yet
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W Can You Find g Battery tats 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).

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

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.

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.

MK Battery ™—A sealed gelled electrolyte
battery designed for deep-cycle applica-
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
float charge.

> Cable battery life is an important issue for
cost-conscious cable operators. That's why Alpha

Technologies and Johnson Controls have been working to-
gether to meet the demanding requirements of standby power
applications. Dynasty Gel batteries supplied by Alpha with
single-source convenience, fill the unique needs of cable like
no other. That's why cable operators continue to specify
Johnson Controls and Alpha Technologies.

See us at Cable-Tec Expo '93 — Booth # 220-224.
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this battery |
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US 3767 Alpha Way, Bellingham, WA 98226 Tel: (206) 647-2360 FAX: (206) 671-4936
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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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Cable—Long ‘idle times’; fioat
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.

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.

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.

Automotive—Cranking service; use
of thin plates to deliver high dis-
charge currents for short period.
Typically cycle-charged and low cost.
May be sealed or refillable liquid.

Contest Rules—Enter the “Hey, what’s this battery for anyway?”
contest and you could win your choice of a Macintosh® PowerBook™
145 or an NEC® Ultra Lite ™ SL-20 laptop computer! Just fax or mail a
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
our booth at the show and fill one out. The winner will be drawn at the
SCTE show in Orlando (need not be present to win).

Name
Company.
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City/State/Zip Tel:
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imagine. He explained, “Any time that
you have a new technology that has
the kind of capacity that this has, you
are always going to see that as an en-
abling technology. | think that we will
look at this the same way we put the
interstate highway across the United
States.

“The thing we are doing is putting a
very high-speed digital system that will
benefit society in all kinds of ways.
When people are talking about high-
ways, no one thought about what im-
pact it would have on the cities. When
this gets into place, it will enable new
services, some of which are very hard
to imagine what they might be.”

Renting telco plant

It has been tough for the tele-
phone companies to get into video
business. The federal government
still has a strong code preventing any
telco local exchange carrier from pro-
gramming their own network. Also,
predivestiture era rate rules put the
brakes on any serious profit-making
activities. They are finding that other
service providers are able to eat into
some of their most profitable ven-
tures, while they are forced to carry

“The technology is
here today and the
standards for video
compression are
almost hammered
into a code.”

the financial burden of universal ser-
vice.

In spite of these burdens, Bell At-
lantic has been aggressively pushing to
integrate video services into its tele-
phone network. In at least one venture
it is working with an established cable
operator, Dallas-based Sammons
Communications. Sammons hopes to
take advantage of the economy of
scope by buying up 60 channels on
Bell Atlantic’s Dover, NJ, video net-
work, which is scheduled to go on line
later this year.

But the financial aspects are not yet
clear for Sammons. Edwin Comstock,
vice president of technology at Sam-
mons, said, “The financial picture is a
little difficult to analyze in the sense that
you are trading capital costs in plant in-
vestment for monthly use expense.”

Bell Atlantic’s subsidiary, New Jer-
sey Bell, will own and maintain the
plant and lease capacity to Sammons.
Sammons will have no plant mainte-
nance and no indirect costs related to
plant maintenance. But it will have in-
creased monthly use expense from
channel lease. Comstock said, “We
also will lose some depreciation advan-
tages.”

Initially, Comstock just wants to get
the system up and running. In the mean-
time he will be looking at different ser-
vices for programming and information.
But the big service potential is switched
video-on-demand. In that system, the
customer would have total control of all
60 channels.

Each customer will still have two
lines coming into the house. When they
need service, a truck with “New Jersey
Bell” written on the side will show up
(not “Sammons”).

Comstock added, “It is still Sam-
mons providing service to subscribers.”

From the customers’ point, their 37
channels will jump to 60. Comstock
does not anticipate a price increase for
existing service.

Sammons is committed to the trial
for the next 10 years. Comstock said,
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“It is a trial as far as providing the exist-
ing service, testing the potential for
new revenues and testing the relation-
ship with New Jersey Bell.

One of the added benefits of New
Jersey Bell's network is that it uses an
architecture that will enable Sammons
to target their video programming by
area. For example, a predominantly
Hispanic section of town could have
more Spanish programming than a pre-
dominantly white upper class section.

Switched video

Cable operators can continue to
stuff more channels onto each cable
going into consumers’ homes, but per-
haps the returns on these added chan-
nels will only lead to marginal improve-
ments. The next evolutionary step will
provide an unlimited number of chan-
nels. If subscribers could call up to a
video service anywhere in the country,
then anywhere they dialed would be
like a separate channel.

An emerging technology called
asymmetrical digital subscriber line
(ADSL), which is being developed at
Bell Labs and deployed by Bell At-
lantic, can provide switched video over
the existing copper network.

Larry Plumb, a spokesperson at Bell
Atlantic, said, “We believe there is a
paradigm shift underway.”

Plumb maintains that customers
want choice and convenience, which
50 and even 500 channels could bring
to a greater extent. “But it is still essen-
tially broadcast in its form,” explained
Plumb. “Compare that to switched: you
can go from 50 channels to one and

get more choice. With server technolo-
gy you can duplicate much of the func-
tionality of a VCR. On top of that we
will be able to stop the film and go back
and restart. It will bring not only choice
but customer control.”

New computer disk storage devices
(called servers) are capable of storing
tens of movies on-line. Customers
could dial into these servers, which
several subscribers could watch simul-
taneously, while still maintaining the
power to pause and go forward or
backward like a VCR.

Plumb is excited because “the en-
tertainment industry is a high margin
business. Once this is in place it can
be anything. The endpoint we are after
is two-way broadband interactive. It will
be in fashion as early as 1994. We will
have heavy deployment in 1995 to
1996.”

Not only that, ADSL will let Bell At-
lantic deploy the service line by line.
Says Plumb, “l don't have to dig up the
front lawn to install fiber. We can build
video-on-demand to reach critical mass
and then take the ADSL modems for
another market.”

When need is apparent for fiber-to-
the-curb, then Bell Atlantic can begin to
deploy it. At that point, the same high-
speed modems can be deployed in vir-
gin territory.

Plumb said, “We are going into mar-
kets with zero market share. From our
perspective, it is a growth opportunity.”

In Orlando, FL, Time Warner plans
to go ahead with bidirectional commu-
nication to the home in the very near
future. It plans to have the network op-

erational by the end of the year with
service available for residential cus-
tomers in early 1994. Initially the ser-
vice will operate in an area with ap-
proximately 4,000 residential cus-
tomers. Time Warner's entire Florida
operations serves 500,000 subscribers.

Time Warner recently released the
RFP and is waiting for a response.
Dave Pangrac, an engineer at Time
Warner, said that they were planning
on implementing an ATM-like network,
which could support voice, video and
data on the same network.

The path Time Warner takes is not
cast in concrete. Pangrac said, “As we
go forward we will be selecting the ven-
dors that will supply different parts of
the system. We don't have only one
way to get there. Now that the proposal
has been made public, we are looking
at which combination gives us the best
strategy to deploy.”

A short way off

The technology is here today and the
standards for video compression are al-
most hammered into a code. TClI's deci-
sion to buy a substantial quantity of
compression equipment from AT&T and
Gl is likely to pave the way for other op-
erators to jump in with less risk and
greater benefit.

On the other side of the playing field,
the telcos now have the opportunity and
the technology to get into the video
game. Digital technology will enable
them to leverage their substantial invest-
ment in infrastructure. However, they still
face a barrage of regulatory hurdles that
limit their incentive to participate. ~ CT
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Distortion by digital transmission
(Continued from page 40)

The first case produces an output spectrum containing the
original signals plus additional frequency components that are
functions of the sum and differences of the input carrier frequen-
cies (i.e., CSO and CTB). The second and third processes will
be examined in the following paragraphs.

An example of a mixed analog/digital cable spectrum is
shown in Figure 1A (page 40). In this example, it is assumed
that the digital channels are located together at the upper
end of the spectrum since this is where most MSOs are
planning to put their digital channels. It also is assumed that
the digital signal power, P, is the same for all digital chan-
nels and that the analog carriers are all at the same peak
power, P,. For purposes of simplification, the spectral notch-
es created by the individual digital channel filters will be ig-
nored and the digital signals will be treated as a single con-
tiguous spectrum, occupying a portion of the cable spectrum
between frequencies f, and f, as shown in Figure 1B (page
40).

The spectrum of second order distortion produced by
digital/digital interaction is obtained by the convolution of the digi-
tal portion of H(f) with itself. This produces a set of triangular
spectra as shown in Figure 2 on page 40.

From Figure 2, it is seen that digital second order distortion

| generates three triangular shaped spectra, centered around DC
| and £(f1 + f2), respectively. The amplitudes of the second order

spectra are proportional to the square of the digital signal power,
P,. If the digital channels are grouped at the upper end of the
cable spectrum, then the high frequency spectra will be out of
band and, therefore, will not contribute to the in-band distortion.
Depending on the bandwidth occupied by the digital channels,
the low frequency component of the second order spectrum may
affect the return path and/or some of the low end channels in the
system.

The spectrum produced by analog/digital signal interaction is
a flat spectrum, extending throughout the range of analog sig-
nals and is given by the equation:

D2,(f) = [PoP,(f, - f,)/W]

Where:

D2,(f) = second order distortion due to digital/analog interaction
P, = analog carrier peak power

P, = digital signal power

(5)

Since the second order spectrum described by Equation 5 is
proportional to the product of the analog and digital signal power,
assuming a constant analog carrier amplitude, the distortion will
change by 1 dB for each dB change in digital power.

To obtain the spectrum produced by third order distortion, it is
necessary to convolve the input spectrum H(f) with the second
order spectrum. For digital/digital interaction, this yields the bell
shaped curves shown in Figure 3. For positive frequencies, this
curve may be expressed as a combination of the following three
quadratic equations:

D3,(f) = Poo[1.5f - 3(2f, - f,)f + 1.5(2F, - 1,)8 (2f, - f,skf,)  (6)
D3,(f) = P,3-3R + 3(f, + £,)f + 1.5(f2 + 1,2 - 4f1)] (f,<ff,)  (7)
D3,(f) = P,o[1.5% - 3(2f, - f,)f + 1.5(2f,-1,)3] (1,<<2f,-1)  (8)

From Equations 6-8, it is seen that the amplitude of the distor-
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Figure 3: Spectrum of third order distortion
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tion is proportional to the cube of the digital signal power. There-
fore, as with analog CTB, digital distortion increases by 3 dB for
each dB increase in digital power. The distortion also increases
by 6 dB for each doubling of the digital bandwidth as shown in
the example presented in Table 1.

From Figure 3, it also is seen that the spectrum of digital third
order distortion covers a frequency range that is greater than the
original digital spectrum by a factor of three. Therefore, third
order distortion produced by the digital signals will affect adja-
cent analog channels. However, the adjacent channel impair-
ment will appear as random noise rather than beats. The worst-
case distortion will occur in the analog channel immediately adja-
cent to the digital spectrum. For the lower adjacent channel, the
average value of the distortion in the channel is given by the
equation:

f
(D3p)av = 1 f D3, df 1))
W w
As in the second order case, third order distortion produced
by analog channels beating with the digital channels produces a
flat spectrum, which is given by the equation:

D3, = [P2P,(f, -f,)2W]

The relative contributions of both types of third order distortion
may be determined by calculating the ratio (D3,),,/D3,. At equal
analog and digital power levels, this ratio is about 137 dB for
eight or more 6 MHz digital channels. Therefore, the dominant
form of third order distortion is that produced by the digital sig-
nals beating with themselves. Table 2 (page 66) is a summary of
the effects of the various forms of distortion.

When operating a mixed signal cable system, it is desirable to
use as high a digital signal power as possible in order to provide
good signal quality while minimizing the amount of data over-
head required for error correction. At the same time, the digital

(10)

Table 1: variation of distortion with digital

bandwidth
Digital
channels f, (MHz) f, (MHz) Peak D3, (dB)*
8 354 402 -6
16 354 450 0
32 354 546 +6
64 354 738 +12

*Relative to D3, for 16 channels.
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signal power must not be so high that digital distortion affects the
noise floor of the adjacent analog channels. Based on the analy-
sis described in the previously, it should be possible to find an ac-
ceptable power level that will provide optimum operating condi-
tions. Therefore, a test program was undertaken at Jerrold to de-
termine the effects of digital distortion in a mixed signal system.

Tests of distortion were conducted using the setup shown in
Figure 4 on page 68. The IF output of a 16 QAM modulator was
split 16 ways and the splitter outputs were then input to the RF
sections of 16 Jerrold Commander V modulators. The modulator
RF outputs were then combined to form the digital portion of the
spectrum. The digital signals were output on Chs. 42 to 53 and
62 to 65, thus generating a continuous digital spectrum from 330
to 426 MHz. The digital signals were combined with 46 channels
from a Matrix generator to form the mixed signal spectrum. The
combined spectrum was input to a four-amplifier cascade driving
a single line extender whose output was fed to a spectrum ana-
lyzer. Step attenuators were inserted in both signal paths for in-
dependent control of digital and analog signal levels.

Initial tests consisted of verifying the effect of purely digital
distortion. This was done by first setting the analog input to the
line extender to the desired level and then setting the digital sig-
nal power equal to the analog power. The Matrix generator was
then disconnected and the system noise floor was measured at
3 MHz below the lower edge of the digital spectrum. (The center
of the lower adjacent analog channel, if it were present.) In order
to separate noise from distortion, two noise floor measurements
were made: the first with the digital signals present and the sec-
ond with the IF input to the modulators disconnected. The distor-
tion was then calculated by subtracting the second measure-
ment from the first. This was repeated for several levels. In order

Table 2: effects of various distortions

Distortion type Effects
Second order Triangular spectrum centered around DC.
digital/digital Decreases by 2 dB for each dB decrease in

digital signal power.

Second order Flat spectrum. Decreases by 1 dB for each

digital/analog dB decrease in digital signal power.

Third order Bell shaped spectrum centered around the

digital/digital digital spectrum. Decreases by 3 dB for each
dB decrease in digital signal power. Distortion
extends into adjacent analog channels and is
the dominant form of distortion in the system.

Third order Fiat spectrum. Decreases by 2 dB for each

digital/analog dB decrease in digital signal power.

to eliminate the need for analyzer noise floor correction, mea-
surements were made in units of noise power spectral density
(dBm/Hz). Results are presented in Table 3 (page 70) and
shown graphically in Figure 5 on page 71. From Figure 5 it is
seen that the calculated data points for distortion lie fairly close
to the 3 dB/dB curve predicted by theory. Also, as might be ex-
pected, the noise increases by 1 dB for each dB increase in sig-
nal power.
The distortion was calculated from the data in Table 3 as:

D = 10log(10t +B¥10 . 10m10) (11)
Where:

n + D = noise floor with digital modulation on

n = noise floor with digital modulation off -
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