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SENCORE CABLE

People Depend On You -

You Can Depend On Us

T here’s no telling when the next outage will
happen, but you can usually guarantee it
won't be on a bright sunny day. That’s why the
Sencore CA780 “Cabelizer” is designed to be used
under all types of conditions, including the dark.
The CA780 is designed to help you find any
metallic cable problem from just a few inches

all the way out to 65,000 feet and features the

best sensitivity in the industry so that no problem
goes unfound.

For more information on the CA780, or any

other of Sencore’s cable products, simply call

1-800-SENCORE, ext. 700 today!
(736-2673)
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Sencore - %

Your Cable CO"”GCtion! Reader Service Number 2

3200 Sencore Drive, Sioux Falls, SD 57107 « Direct: (605)339-0100 » Fax: (605)339-0317



The Perfect Marriage
of LIGHT and AIR.

UNEQUALLED FOR FIBER-TO-FEEDER TRANSMISSION

e TIME PROVEN COAXIAL PRODUCT
o LOWEST ATTENUATION

e FULL ALUMINUM WALL THICKNESS 2 REGISTERED =

o EXCELLENT HANDLING PROPERTIES " ”

e 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 MC2
without increasing cable diameter and sacrificing full aluminum wall
thickness. They simply cannot compete with the time-honored capabili-
ties and economies of .650 MCZ.

MC? Feeds The Future

"L Trilogy

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 e
or Call (800) 874-5649

;
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The RB-4 Clip
does this:

Gun

Long-lasting,
damage-free installations
of dual or messengered cable.

For more information, call: 800-257-2448.
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AMS 5000

PLAY THE GAME BY YOUR OWN RULES.

The AMS 5000. We’ve taken the risk out of ATM.
As a major player in the competition to build the information superhighway,

you can't afford to miss out on ATM. But evolving standards, product uncertain-
ty, and *he fear of high initial investment costs can create formidable obstacles
That's why Hitachi's AMS 5000 Product Family is designed to give customers
complete flexibility in structuring ATM networks.

The AMS 5000 gives you the combination of multiplexing and switching
functions and the flexibility to select and mix interface protocols both now and
inthe future. In addition, AMS 5000's modular, building block architecture and
incomparable scalability reduce your initial capital investment and deployment
costs. Your ATM network can evolve from the outside in —starting close to
your cLstomer and eliminating lengthy, expensive backhaul access links.

When you compare this network edge deployment with the cost of a centralized,
large-scale ATM switch, it's easy to see why only Hitachi gives you a bottom-
line advantage.

Hitachi has the power to help you win.

As one of the werld's 10 fargest industrial corporations, Hitachi possesses
over 80 years experience in technology, employs over 18,000 researchers and
engineers (including 1.100 PF.D.'s), and invested over $4 billion on research
& development in 1993.

So it comes as no surprise that our corporate commitment to technology has
already made us a formidable contende- in the telecommunications industry. We
have the resources, the knowledge, the experience, and the commitment to
research & development to ensure that our telecommunications products contin-
ue to provide exacily what you need. To learn more about Hitachi's AMS 5000
Product Family, call us at 1-800-446-8320 today.

HITACHI

Experience. The Difference.
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THE FCC
IS NOT THE
ONLY GROUP

REDUCING YOUR

PROFITS...

THE BEAST STOPS
THIEVES

YOUR MDU
“CUSTOMERS” ARE

STEALING MILLIONS

FROM YOU.

THIS IS MONEY YOU

CAN NO LONGER
AFFORD TO LOSE.

CALL THE INDUSTRY

LEADER IN
HIGH SECURITY
ENCLOSURES
AND LET US SHOW
YOU HOW TO STOP
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Cable Security

801 FOX TRAIL

OPELIKA, ALABAMA 36803

1-800-205-288-1507
205-742-0055
FAX 205-742-0058

ast month’s National Cable
Television Association con-
vention in Dallas provided
a look at interactive, data
communications and telephony-via-
cable technology. The future appears
to hold a lot of promise for advanced
nonentertainment CATV-based ser-
vices, but at least one panelist cau-
tioned, “We could lose the war.” Judg-
ing by the results of a survey conduct-
ed for Cable World magazine (May 8,
1995 issue) by Talmey-Drake Re-
search & Strategy Inc., we have a lot
of battles to win in order to claim vic-
tory in the war.

Here’s the bottom line: Before we
worry much about the high tech stuff,
we have to make sure the basic stuff
is taken care of. First and foremost is
giving our subscribers the confidence
that we can be a serious player in the
future of telecommunications. Right
now, cable is perceived by much of the
public as a low tech industry. Accord-
ing to the Cable World survey, when
asked which companies would lead the
way in developing the information su-
perhighway, subscribers put cable
next to last, behind AT&T (31%), IBM
(20%) and the telcos (19%). We got a
whopping 7% — barely ahead of Mi-
crosoft at 5%.

Bad programming (9%), not enough
channels (9%), and high monthly sub-
scription fees (14%) are among the top
problems with cable, according to the
survey. Also cited were poor reception
(11%) and outages (11%). These latter
two are something we in the technical
community can do something about.

Coincidentally, one of the engineer-
ing panel sessions at this month’s
Cable-Tec Expo in Las Vegas is “Im-
proving System Operations: Laying
the Groundwork for Our Future.” I'll
be on that panel, speaking about two
relatively low tech subjects: quality
and reliability. I'm convinced that we
must get these two right before we
move beyond being entertainment
providers.

Fiber-based architectures in re-
builds and upgrades, the use of high-
quality equipment, preventive mainte-
nance, proactive outage management,
training, good installation practices

— N L e TER
Quality and reliability

and effective quality control programs
collectively will do much to improve
overall reliability. These efforts also
will improve overall signal quality, but
more important, we need to make sure
we have a thorough understanding of
the engineering process. Quality be-
gins at the stage where we choaose the
architecture, set the technical specs
and design the system. If we don’t pro-
vide for it here, no amount of effort
after the fact will bring subscribers
the quality they demand and deserve.

Once we have reliability and quali-
ty under control, only then will we be
prepared to move forward with ad-
vanced services. Of course, manage-
ment will simultaneously have to
work on the programming and cost
concerns as well as do something
about our low tech image. It’s going to
take a little public education and PR
to turn that last one around.

CT’s new look

As you flip through this month’s
issue of Communications Technology,
you’ll notice some changes. Although
we look a bit different, our first and
foremost commitment is still the
same: Bringing you the technological
information you need to continue to
carry our industry into the future.
We hope you find the new look at-
tractive and easy to read.

Ronald J. Hranac
Senior Technical Editor
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Nobody carries a more
durable, dependable & versatile
line of hatteries.

For any climate, for virtually any application, POWER GUARD offers a complete
line of maintenance-free, fully accessorized batteries to meet your neecs.

Handles and Hardware Included. POWER GUARD Premium Gel €e&ll,
AGM Sealed and Flooded batteries are manufactured

to the highest quality standards in the
industry. And only POWER GUARD
batteries come equipped with convenient
carrying handles and hardware for safer,

easier transportation and installaticn.

Maintenance-Free and Recyclable.

Our batteries are exclusively designed
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506 WALKER STREET.
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1-800-288-1507
OPELIKA, ALABAMA
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for longer cycle life and maintenance-free operation. And all
POWER GUARD batteries are 100% recyclable. Simply call our convenient

800 number, and we'll p ck up your spent batteries.

In Stock for Immediate Dellvery.in a bind? As

p a

36801

part of our commitment to meet customer
needs, POWER GUARD has batteries in-
stock and available for immediate delivery.
Call POWER GUARD and have your
batteries shipped when and where you
need shem. POWER GUARD, your single

source for all the power you need.

FAX: 334-742-0058
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Analog? Digital? Fiber? Copper? HFC? Standard makes a network work.

Putting together or upgrading a head- audio and IF signals to designated with FCC part 76 Video/Audio and RF
end is more complex than ever. You back-up modules. performance standards for future
need technology that will bridge the The perfec.t upg - heacend requirements.

8ap. between today's wants and tomor- Ungrr e\ o w2

row’s needs.

Standard has all the essential eqnp—
ment you'll need for a rapi
environment.

SATELLITE & BROADBAND

TVM5508
MODULATOR
Cover the broad-
band spectrum
from 54 to 550
MHz with a
single unit.

AGILE IRD-I1
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first RS250
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broadcast
quality IRD.
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Series or get the Put up to 78

space-saving — channels in

two-pack. > six feet of
rack space.
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Cablelabs testing digital conformance

Cable Television Laboratories Inc.
began digital video system confor-
mance testing at its facilities in
Louisville, CO. The tests will help
verify the compatibility and interop-
erability of different vendors’ com-
pressed digital bit streams and de-
coders. The advanced phases of this
conformance testing were approved
by the CableLabs board of directors
last December.

The bulk of work since then has
been in creating the computer soft-
ware and hardware configurations
that will be employed in this testing.

Currently, half of some 104 system
transport stream elements and 75%
of some 71 video stream elements are
verified in the tested bit streams. The
video parameters are checked to com-
ply with the main profile at main
level definition.

Tests are being performed on
MPEG-2 transport streams at the
system layer level using a common,
agreed upon interface in order to test
the video, audio, data, synchroniza-
tion and multiplexing (not just ele-
mentary bit streams such as com-
pressed video alone).

Comcast picks AT&T for broadband trial

Comcast Corp. will use AT&T Net-
work Systems’ HFC-2000 broadband
access system for an integrated video
and telephony services trial sched-
uled to begin early next year. This
represents the first application of
AT&T’s hybrid fiber/coax (HFC) ac-
cess platform with a major cable com-
pany.

Initial deployment will provide
basic telephony services to approxi-
mately 1,000 Comcast customers.
Also, the system will enable Comcast
to offer a variety of other services to
its customers including ISDN data
services, dedicated data services and
small business applications.

In other news, AT&T Corp. and
Samsung Electronics signed agree-
ments to support the integration of
the Microsoft Interactive Television
(MITV) platform in tests and com-
mercial deployments around the
world. AT&T and Samsung also have
joined Insight, Microsoft’s collabora-
tive program, to prepare the broad-
band industry for early testing and
deployment of MITV.

AT&T and Samsung join Alcatel
SEL AG, Andersen Consulting Co.,
Lockheed Missiles & Space Co., NTT
Data Communications Systems Corp.
and Olivetti SDA in providing inte-
grating support for the MITV broad-
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band network architecture, combin-
ing the operating system with a vari-
ety of servers, switches, set-top boxes
and network operation and manage-
ment software to provide a complete
end-to-end system that can be de-
ployed by network operators.

PowerTV forms
interactive TV
consortium

PowerTV formed an open consor-
tium to provide information and guid-
ance regarding the interactive TV
market. The Partners in Open Wide-
band Entertainment Resources
(POWER) alliance is made up of eight
initial ITV-related hardware, software
and operating systems companies.
The alliance is dedicated to fostering
open standards for the industry.

It will work with worldwide stan-
dards organizations such as
ANSI/ISO and DAVIC (Digital Audio-
Visual Council) to support open-ar-
chitecture initiatives related to inter-
active TV. Initial members include
Argonaut Technologies, C-Cube Mi-
crosystems, PowerTV, Scala, Scientif-
ic-Atlanta, Software Development
Systems, Sybase and 3DLabs.

Bell South will be the first
Hewlett-Packard MediaStream server

customer to install the new H-P real-
time MPEG encoding system in an
upcoming field trial. Bell South is
building a broadband network that
will pass 12,000 residences in greater
Atlanta.

In other news, TCI increased its
intent to order H-P’s Kayak system
digital media receivers from 500,000
to 750,000. Total orders for the
Kayak system topped 1 million units
with a 100,000-unit intent to order
from Cox Communications.

Gl, ACTV pen
compatibility deal

General Instrument and ACTV an-
nounced an agreement whereby ACTV’s
individualized programming technology
will be compatible with GI's DigiCipher
digital compression system. ACTV’s
software enables personalized interac-
tivity for video, audio and data.

ACTV recently completed its InTV
master control facility for its on-sched-
ule commercial interactive network roll-
out. The facility is in Agoura Hills, CA.

Society of Cable Television Engi-
neers President Bill Riker was present-
ed this year's National Cable Televi-
sion Association’s Vanguard Award
in the science and technology category
at the National Show in Dallas.

Microsoft Corp. and NBC formed

an alliance to develop and market
branded multimedia products. The al-
liance covers a broad range of areas, in-
cluding online service, CD-ROM, inter-
active TV and other digital products, as
well as the integration of those efforts
into traditional broadcast and cable TV.

The Video and Electronics Stan-
dards Association’s open set-top stan-
dard received the support of the Na-
tional Cable Television Association,
National Association of Broadcast-
ers and the Interactive Television
Association, who will work together to
complete the development of the stan-
dard that promises to bring video-on-de-
mand, interactive TV and interactive
games to the consumer market.

TCI Technology Ventures and
venture capital firm Kleiner, Perkins,
Caufield & Byers formed a company,
to be called @Home, to provide Internet
access through cable TV wires.

General Instrument established a
long-term relationship with Wink
Communications, licensing Wink’s
technology for use in all GI set-tops.
Wink’s technology allows various data-
driven interactive services to be deliv-
ered as stand-alone applications includ-
ing “virtual channels” that provide in-
teractive weather reports, traffic up-
dates and local community information.

Virginia Power will join Cox in a
trial of Nortel’s integrated digital
transport technology in Virginia. Vir-
ginia Power will test the delivery of in-
teractive energy management services
over the hybrid fiber/coax network to a
limited number of Cox and Virginia
Power employees’ homes.
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Society selects
UPC bar code

The Engineering Committee of the
SCTE announced the issuance of an
Interim Material Management Prac-
tice that calls for the use of the uni-
versal product code (UPC) as the bar
code standard for the cable telecom-
munications industry.

This interim practice will be re-
placed with a wider-ranging Material
Management Practice when that
practice has been defined.

“This is the first step in the adop-
tion of an overall electronic data in-
terchange (EDI) practice,” stated
SCTE Material Management Sub-
committee Chairman Tom Gimbel.

The EDI practice will allow trad-
ing partners in the cable industry to
maximize the use of computer sys-
tems in controlling material invento-
ry. The interim practice is being is-
sued at this time in order to get the
material suppliers started marking

g o (1t I

the material with the familiar bar
code used in retail and industrial dis-
tribution channels throughout the
world.

Gimbel comments, “The cable in-
dustry is moving toward the use of
electronic systems to place purchase
orders, receive invoices and settle ac-
counts. The EDI system will reduce
the cost of all material administra-
tion functions and facilitate §ust-in-
time’ management techniques.”

The subcommittee’s next step will
be to issue a product and package bar
code marking practice. This practice
will outline what additional informa-
tion will be marked on products and
packages in bar code form.

The SCTE Material Management
Subcommittee is composed of cable
operators, equipment manufacturers
and distributors. Membership is open
to all participants in the cable indus-
try. For further information on the
Material Management Subcommittee,
please contact Secretary Richard Pul-
ley at (215) 665-1700.

Donations sought for

new fiber seminar

SCTE is requesting the donation of
equipment and materials to be utilized
in its new basic fiber-optics training
seminar.

Items needed include optical fiber,
cladding removal and cleaving tools, an
emergency restoration kit, power me-
ters, optical time domain reflectometer
(OTDR), cleaning pads and an alcohol/
fiber cleaner, jumpers with connectors
(ST, TC and SC), safety goggles and a
mechanical splicer with reusable
splices.

The Society also is seeking the sup-
port of a fusion splice manufacturer/
vendor to attend the seminar on the af-
ternoon of its second day.

This fusion splice representative
will discuss the need for good fusion
splicing in fiber systems, provide a fu-
sion splicer, demonstrate how to make
a fusion splice and allow each at-
tendee to make one fusion splice that

Don't Get
Stranded . ..

as come and gone.

system that packages

assembly.

_Integral comes to the rescue
with Messenger-on-Duct (MOD),
a uniquely designed conduit

your strand and fiber
e eic opeter' Hf INTEGRAL

Exclusive Representative:
CHANNELL COMMERCIAL CORPORATION ¢ 1-800-423-1863

With Anything Else.

—

Integral’'s MOD System Makes Aerial
Construction A Snap.

The hassles of lashing and
delashing aerial cable —and the
inherent time and expense it adds
to a new installation or repair job ~
can strand you at a construction

roject long after your deadline

MOD with a pre-lubricated pull
line pre-installed will enabie your
crews to make unassisted pulls of
up to 10,000 feet, simplifying even
your biggest jobs. .

So why get hung up with
traditional strand and cable, when
you can choose MOD for your next
aerial project? Increase your cable
up time and decrease your cable

service down time with
Integral’s MOD. Call
1-800-527-2168
for complete
details today!
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The Lectro ZTT Power Supply Ensures Continuous Power
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For Your Digital Or Analog Signals...Zero Transfer Time/

Limit

The Lectro ZTT
POWER LECTRO
When It's All 800-557-3790
an The Line Lectr-a Pradt-n:ts, /nc.

420 Athens Orive
Athens, Georgia 30603

Reader Service Number 122

See us at SCTE Cable Tec Expo, Booth #349




meets normal minimum standards.
For additional information, please

contact SCTE Director of Training

Ralph Haimowitz at (704) 264-8310.

MSOs support
Installer Certification

The Society is pleased to announce
that 354 installers from over 70 compa-
nies successfully completed Installer
Certification training and testing dur-
ing 1994. The SCTE certification pro-
gram helps ensure that employees are
professional, knowledgeable and compe-
tent. In turn, their companies boast a
more efficient work force and gain an
enhanced image through increased cus-
tomer satisfaction and confidence.

SCTE would like to recognize the
companies that supported SCTE’s certi-
fication program in 1994. What follows
is a list of the companies that partici-
pated and the number of employees cer-
tified: Crown Cable (51); Comcast Ca-
blevision (32); Viacom Cablevision (26);
Continental (11); TCI Cablevision (11);
Baker Installations (10); Paragon Cable
(10); Colony Cablevision (9); Star Cable-
vision (9); River Raisin Cablevision (9);

Columbia Cable (8); C-Tec Cable (8); In-
land Valley Cablevision (8); Marcus
Cable (7).

Survey indicates
Society support

The need for and interest in certifica-
tion for technical personnel were con-
firmed in a survey conducted at the
1995 Texas Cable Show.

Sixty industry professionals, 50% of
whom work at the corporate or system
general management level, participated
in an SCTE training survey focusing on
the amount and types of training pro-
vided for their technical employees and
their opinions on the value of certifica-
tion.

Here are some results:

* 80% of the respondents felt that
technical certification was important to
them, showing their strong support for
SCTE'’s certification programs. They in-
dicated that there are a variety of rea-
sons for this support. Among the bene-
fits cited were that certification “mea-
sures employees’ qualifications,” “im
proves job performance” and “ 1mproves
customer satisfaction.”

* Results show a variety of training
environments and resources are being
utilized. 37% said they train new em-
ployees through industry seminars
(such as those conducted by SCTE’s 73
chapters and meeting groups), and 40%
train new employees through programs
conducted at the system level. 61% per-
cent of the respondents indicated that
they provide ongoing training to em-
ployees through regional or national
seminars, such as SCTE’s “Technology
for Technicians” regional seminars and
Cable-Tec Expo, the industry’s premier
hardware trade show.

NJ Chapter to hold

annval vendor fair

The Society’s New Jersey Chapter
will hold its third annual vendor fair
June 29 at the TKR Training Center
in Piscataway, NJ. Participating ven-
dors include everything from bucket
truck manufacturers to advanced tech-
nology companies (telephony-over-
cable, interactive services and data-
over-cable.)

For further information, contact
Dan O’Sullivan at (908) 356-1110.
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Muti-Channel Testing ~ TOF Under 900
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MicroStcalth MS1200 with 890 MHz frequency
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All the accuracy, speed and ease of use at a price you
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CORRESPONDENT"S

REPORT

By Lawrence W. Lockwood, President, TeleResources, East Coast Comespondent

Ghost canceling

V ghosts are multiple im- different longer echo path due to re-
ages caused by multipath flection off nearby buildings and other
echoes. Sometimes the situ-  objects. Then the receiver will show
ation shown in Figure 1 oc-  two images, a strong main image and
curs. The receiving antenna may have  a weaker “ghost” of the echo shifted
a short direct path between it and the  right on the screen. This is called a
transmitter antenna. The same signal  post-delay ghost or post-ghost. It also
can reach the receiver antenna over a  is possible for a ghost to occur before

Figure 1: Ghosfing condifions
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Figure 4: Simplifid block diagram of a ghost cancellation system

To
display

T
o™

the main image
resulting in a
pre-ghost. In
CATYV the cable
propagation is
about two-thirds
that of over-the-
air transmission,
so a signal from a
broadcast trans-
mitter will likely
reach the sub-
scriber before the
same signal car-
ried on cable. If
the TV tuner has
inadequate
shielding, the
broadcast signal
will leak into the

tuner and mix with that cable signal
arriving a few mieroseconds latter
(often referred to as DPU — direct
pickup). The result is a pre-ghost for
large delays and a smearing of detail
for small delays.!

From a 1944 paper in the proceed-
ings of the IRE (Institute of Radio
Engineers — the predecessor of the
IEEE), “It has become apparent that

Figure 5: GCR woveform
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secondary images are the number
one problem of the telecaster.” Final-
ly, after 50 years, the solution to this
“number one problem” is at hand.
This solution was really not possible
before the recent advent of high-
speed, low-cost digital electronics
and the progress of developments in
DSP (digital signal processing). As
we progress into the transmission of
digital signals, ghosting poses even
more serious concerns. Instead of
just an annoying secondary image,
the ghost digital echo may interfere
with the main digital signal strongly
enough to prevent any reconstruction
of the analog signal, i.e., effectively
no signal reception.

Digital filters

Ghost cancellation would be impossi-
ble without the use of digital filters.
Analog filters are implemented with the
use of hardware combinations of capaci-
tors, resistors and inductances — and
transistors in the case of active analog
filters. Figure 2 (page 16) shows a sim-

Figure 6: GCR signal in Line 19 of the VB

ple analog RC low-pass filter, i.e., pass-
es lower frequencies and does not pass
higher frequencies. The equation de-
scribing the action of this filter (where
V,(t) = 0 for t<0) is

3 _t 1 _wreyt-a
Vo (t) =1, ok v, (t)dz

A block diagram of a digital filter is
shown in Figure 3 (page 16).

Because the input to the analog RC
filter is analog the first step for the
equivalent digital filter is to have an
analog-to-digital (A/D) converter at the
input end to convert the analog input
voltage V,(t) into a digital signal v(n). In
a reverse manner a D/A converter is
placed at the output end of the digital
filter to convert the output digital signal
v (n) into an analog output signal ¥ (t).

If software is created to satisfy the
requirement of the filter equation, then
the digital filter in the block diagram in
Figure 3 (page 16) would be a computer
— if implemented in hardware the filter
would be a chip. The analog action of
this filter (attenuating the high fre-
quencies and passing the low
frequencies) is done in the
digital domain just by manip-
ulating digital bits and thus
achieves the same results
that would be obtained by the
use of hardware parts in the
analog domain. Of course
much more sophisticated digi-
tal filters can be implemented
in the same manner.

How are ghosts canceled?
Ghosts are canceled in
the receiver with a two-step

process:
1) Characterize the ghost-
ing channel -

Figure 7: Block diagram of Philips ghost canceler, Vector

Video
input

L
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Figure 8: Block diagram of digitol filter

efficients to be fed
to the digital ghost
canceling filter
that cancels the
ghosts. This two-
step process occurs

continuously. The
coefficients of the
digital filter are
being constantly

updated to follow
transient condi-
tions as measured
from the received

GCR. The digital

signal from the fil-
ter is then convert-
ed back to an ana-

log de-ghosted sig-
nal.

In the Philips
ghost canceling sys-

tem the GCR signal
is the key link be-
tween the broad-
caster and the re-

ceiver. It carries all
the information
that the receiver

needs to be able to
successfully cancel
ghosts. It looks like
a swept-frequency

chirp pulse, as
shown in Figure 5
(page 16). In fact it
is not such a pulse.

Costode Instead it was care-
gt fully synthesized to
i have a flat frequen-
input ave a flat frequen

Video ¢y spectrum over
output ¢ the entire 4.2 MHz
band of interest to
PM = ﬁw'm "f;"ﬂxgﬂ NTSC applications.
AN saction (The spectrum of a

h = 20 top progrommoble FIR filter linear FM chirp
pulse is not flat.)

2) Cancel the ghosts using adaptive
digital filters

To facilitate the channel characteri-
zation step the broadcasting station
transmits a “ghost cancellation refer-
ence” (GCR) signal. The received ana-
log composite baseband video signal is
converted to digital form by an A/D
converter. See Figure 4 (page 16). The
receiver compares the received, ghost-
ed version of the GCR signal with a
clear, stored replica of the same signal.
The results of such comparisons are
computed by a digital signal processor
chip. The chip uses special ghost can-
cellation algorithms ta calculate the co-

In recognition of the fact that com-
mercial ghost cancellation would not
be pessible without a standard GCR
signal the Advanced Television Sys-
tems Committee (ATSC) began to
search for the most suitable GCR in
1989. The starting point was the GCR
that was adopted as the national stan-
dard in Japan in that year after many
years of research by the BTA (Broad-
cast Technology Association of Japan).
The BTA GCR was a (sinX)/X signal
rather than the flat frequency spec-
trum of the Philips GCR. In the 1989-
1992 time interval, the ATSC Special-
ist Group on ghost cancellation com-
pared the original BTA signal to four
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other candidates — submitted by
AT&T/Zenith, Sarnoff/Thomson, Sam-
sung and Philips. Tests were conduct-
ed in late 1991 and early 1992. Based
on the results of these tests, the ATSC
voted unanimously in August 1992 to
recommend the Philips GCR as the
U.S. standard signal. On Oct. 27, 1992,
the FCC gave its approval for placing
the GCR signal into Line 19 of the ver-
tical blanking interval (VBI), making
the Philips GCR and its VBI location
the official U.S. voluntary standard.
The GCR as inserted into Line 19 of
the VBI is shown in the photo in Fig-
ure 6 (page 19).

Philips ghost canceler

Since 1992 Philips has offered a pro-
fessional model ghost canceler called
Vector for use in CATV headends. A
block diagram of Vector is shown in
Figure 7 (page 19). It can be seen as a
somewhat more detailed version of the
simplified block diagram of the ghost
canceler in Figure 4 (page 16).

In the Vector the ghost canceling fil-
ter function is implemented with two
digital filters, an FIR (finite impulse
response) filter and an IIR (infinite im-
pulse response) filter contained in two
custom chips.? The FIR filter is used to
cancel pre-ghosts, main signal distor-
tion and post-ghosts. The IIR filter is
used to cancel post-ghosts. Each chip
has nine sections of 20 tap transversal
filters with programmable delays. See
Figure 8 (page 21). More details about
the operation of these filters can be
found in Reference 2. The digital sig-
nal processor (DSP) chip needed to
perform the necessary calculations and
control the ghost cancellation process
is an off-the-shelf Texas Instrument
TMS320C25 chip.

Specifications call for canceling
ghosts in the range of -3 ps to +45 ps.

Figure 9: Vechor ghost canceler in operations

The Vector is designed to cancel up to
13 groups or clusters of ghosts, where
each group can contain several closely
spaced echoes. David Koo, GCR project
leader at Philips Laboratories and in-
ventor of the Philips GCR system, stat-
ed that at times these specifications
are exceeded. In CATV headends the
units are normally used while being
tuned to a single channel for long peri-
ods of time. On the other hand con-
sumers often do rapid “channel hop-
ping” or “surfing.” To accommodate
this additional digital memory is allo-
cated in the consumer version to store
initial approximations to the filter coef-
ficients for each channel.

Field tests by the ATSC showed
that ghosted images were improved
about 95% of the time as a result of
ghost cancellation. The magnitude of
the improvements were such that most
ghosted images had no perceptible
ghosts after cancellation.

Performance of the Vector is shown
in the photo in Figure 9, which shows
two monitors — the left with a ghosted
picture, the Vector digital ghost cancel-
er in the middle and the right monitor
showing the de-ghosted picture.

The Vector currently sells for about
$4,000. Philips is now ready to release
a single chip that handles all the tasks
performed by the $4,000 unit. The chip
will go into a consumer ghost cancella-
tion box made by the Magnavox divi-
sion of Philips at a cost of approxi-
mately $150. A photo of that box,
called ImageLock, is shown in Figure
10. The chip ultimately will be de-
signed directly into the TV set or VCR.

Conclusions

At the ’95 National Association of
Broadcasters convention, Alford
Rodgers, vice president of Philips con-
sumer electronics company, said “Ap-

Figure 10: Imagelock GC2010 consumer ghost canceler

preximately 50% of terrestrial broad-
casters in the U.S. currently are
broadcasting the GCR, and in the next
12 months we should be well on the
way to 100%.” The governments of
Holland and Germany are considering
the Philips GCR as the “defined sig-
nal”; Canada is in the process of
adopting it; and it is already in use in
England and Mexico. As Rodgers said,
“Our overseas tests have gone well,
and by all indications, Philips’ GCR
signal will soon become the standard
for the world.”

As noted previously, ghosting can
be a much more serious problem in
digital transmission than in analog
transmission. The two most widely
proposed modulation methods for digi-
tal transmission of teievision are
quadrature amplitude modulation
(QAM) and vestigial sideband (VSB).
Multipath in digital transmission
using these modulation methods is
usually dealt with in the digital de-
modulators with a device known as an
adaptive equalizer. The GCR inventor
David Koo said that the GCR system
can be made to work with both QAM
and VSB transmissions and in his
opinion will perform better than adap-
tive equalizers.

Well, time will tell but the comfort
level is definitely improved as we ven-
ture into the new and different world
of digital transmission with more tools
in our toolbox. €T
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By Bob Luff, Chief Technical Officer, Broadbond Group, Scientific-Atlanta

Powering:

hould the cable industry

be preparing for 90 volt

system powering? Pres-

sures appear to be mount-
ing for increased plant voltage for
several competitive and technical
reasons. But there are safety issues
to weigh carefully.

Why 90 volts?

Today’s more competitive
telecommunications environment is
creating increased interest by both
cable operators and telephone com-
panies in providing telephony ser-
vices over existing or newly con-
structed broadband networks. And
because telephones are sometimes
needed in safety-of-life situations
(medical emergencies, burglary, fire)
both industries favor powering the
customer’s on-premises equipment,
the customer interface unit (CIU)
and phones, from the broadband
plant rather than from the home.
This allows the broadband network’s
standby power supplies to power the
telephone equipment even when
there is a local power outage.

However, the impact of thousands
of these small additional loads dis-
tributed throughout the plant re-
sults in higher average current lev-
els all over the system as well as
even higher peak levels. Peaks?

Today’s CIUs may require a few
watts in the standby mode and 3-4
watts when active during the period
of a telephone call. The concept of
variable plant powering require-
ments is new to cable operators ac-
customed to nearly constant trunk
and line extender amplifier loads.
But since CIU power requirements
increase from standby during active-
call status, the worst-case plant load
must assume situations when half
or nearly all customers desire to go
off-hook to make a call during the
same period (Mother’s Day or a com-
munitywide emergency).

However, added total telephony
powering requirements on systems
with older long cascade architec-
tures can result in current require-

90 volis?

ments exceeding the overall plant
design as well as exceeding certain
individual components, such as the
current rating of taps, directional
couplers, or amplifier power-passing
circuits. Meltdown!

So how does increasing system
voltage help? A system redesign
would be very expensive, especially
in underground areas where it is al-
most impossible to relocate network
components without significant re-
construction costs. But Ohm’s law
tells us, for example, that current
levels would be reduced from 30 am-
peres to just 20 amperes by a sys-
tem powering increase from 60 volts
to 90 volts. Accordingly, a system
can easily reduce its maximum cur-
rent requirements by simply in-
creasing its adoption of a higher
plant operating voltage.

It also is believed that network
powering of telephony reduces ex-
pensive service calls caused by vari-
ous customer powering problems
such as inadvertently unplugging
the power transformer or having its
power interrupted from a switch or
blown circuit breaker. Further, the
installation process could be much
more complicated if it is necessary
to route power from somewhere in
the house to the outside-mounted
CIU.

Various studies suggest that the
negative impact of power line
spikes from transients and light-
ning would be reduced in systems
operating at higher voltages. And,
at higher operating currents, the I?
x R cable power losses increase by
the square of the current. In many
systems the power bill can be as
high as the gasoline bill for the ser-
vice trucks. So, improving a sys-
tem’s overall powering efficiency
represents a savings of important
annual dollars in a competitive in-
dustry. And over the life of these
systems, the savings are even more
significant.

Why not batteries?
If the primary concern is local

“There is no
reason for acidents
to increase with 90

power interruption, why not use
home-mounted backup batteries for
the C1U? Well, the argument
against relying on home-mounted
batteries, is that you can’t rely on
them! Like all rechargeable batter-
ies, they would go bad over time
and the customer would not know
it. Even with some kind of re-
minder to replace the batteries,
many consumers would not, leaving
them vulnerable to power-related
outages. Also, it would be difficult
for network operators to maintain
consumer batteries located inside
customers’ homes without a service
call, and mounting the battery out-
side in the CIU would expose the
battery to freezing temperatures in
many locations. Network operators
would have the responsibility of
properly disposing of millions of
worn-out rechargeable batteries
laden with heavy metals. -
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Despite these issues, many be-
lieve that over time emergency pow-
ering by batteries may shift back to
consumers. Proponents point to the
fact that consumers are already
comfortable with “safety-of-life” bat-
tery responsibility in smoke detec-
tors, portable and wireless phones.
Also, the home security industry re-
lies on home-based rechargeable
batteries that are maintained as
part of the service contract.

How would systems repower?

At one time the cable industry prac-
tice was to use 30 volt power supplies.
But as service areas and cascades grew
along with higher bandwidth, and more
sophisticated amplifier technologies
evolved requiring more power, so did
system over-current requirements. The
change to today’s universal 60 volt pow-
ering practice occurred painlessly over
time by manufacturers building dual
voltage power packs fitted with field-se-
lectable jumpers that line technicians
could change as they upgraded their
systems leg-by-leg to 60 volts, usually in
association with a general plant up-
grade to higher bandwidths. An up-
grade to 90 volts would be implemented

in the same fashion today. In fact,
many amplifier manufacturers are al-
ready selling equipment that is ready
for 90 volts today.

Safety first

But there is a potential safety and
regulatory issue that must be consid-
ered. Safety organization codes such as
National Electrical Code (NEC) and
National Electrical Safety Code
(NESC) specify maximum voltages al-
lowable on cables that are located in
the communications area on poles and
around dwellings where the general

public could come in contact with them.

These rules have generally restrict-
ed cable operators from using higher
than 60 volt powering. Several initia-
tives are underway to have these rules
amended to allow higher voltage, such
as 90 volts. Of primary concern is the
safety of employees and the public.
While 60 volts has potential to kill,
many experts believe 90 volts has that
risk even more so. The danger is not
limited to electrocution. Serious acci-
dents can occur when employees or the
public working on ladders or the roof
inadvertently come in contact with ex-
posed voltages (squirrel or abrasion

damage) and suffer a startling shock
that cases loss of balance and a fall.
Even unsuspecting employees of anoth-
er utility accustomed to cable’s lower
voltage threat could be caught off
guard. This is of course a concern to
safety organizations.

There is no reason for accidents to
increase with 90 volt system powering if
operators properly train and inform all
those involved and insist that all safety
precautions be followed at all times.
Cable has been challenged in maintain-
ing training levels over the years be-
cause of higher employee turnover than
other utility-type companies routinely
in contact with high voltages.

Conclusion

Competition and technology ad-
vances may stimulate some broadband
systems to consider increasing plant
powering to 90 volts. Safety organiza-
tions are reviewing the issues and it is
likely provisions will be made for condi-
tional approvals. Many vendors already
have 90 volt equipment available. But
to take advantages of the benefits high-
er system operating voltages may pro-
vide, systems must recognize the impor-
tance of safety issues. CT
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The FSN Team:
1995 Service in Technology Award

This year “Communications Technolo-
gy” is proud to present the Service in
Technology Award to the team at
Time Warner Cable responsible for
making the Orlando, FL, Full Service
Network (FSN) a reality. What fol-
lows is a short overview of the tech-
nology and the people behind the
FSN.

By Andy Morris

ble’s FSN in Orlando, FL, was

not only a triumphant conver-
gence of technologies but also an in-
teresting convergence of corporate cul-
tures. The cable engineers from Time
Warner and Scientific-Atlanta learned
how to decipher the jargon and work
in concert with engineers from Silicon

T he launch of Time Warner Ca-

Michael Adams
i$ a senior pro-
ject engineer
with Time
Warner Cable
responsible for
ATM network-
ing in the FSN. Previously he was a
manager of ATM switch software
development for Bell Northern Re-
search in Canada.

Adams graduated from the Uni-
versity of Bristol, England, with a
BSc in electrical and electronic en-
gineering in 1976. He worked with
Kent Process Control as a hard-
ware and software designer for
two years before moving to Digital
Equipment in Reading, England.
Here Michael worked on diagnos-
tic and communications software
including narrowband ISDN.
Michael moved to Ottawa, Cana-
da, in 1988 to join Bell North Re-
search and worked on fiber-to-the-
home, SMDS, frame relay and
ATM projects. He joined Time
Warner Cable in 1993 to work on
the FSN as a network architect
and project manager.

Graphics Inc. and AT&T in order to
develop and implement the technolo-
gy that made the FSN possible.

The players

Mike Hayashi, vice president, ad-
vanced technology, Time Warner
Cable, explained that Time Warner
Cable engineers easily mastered this
art of corporate convergence since
Time Warner itself is composed of so
many diverse companies.

“Time Warner has Time Warner

Ralph Brown
is currently a
senior software
engineer at
Time Warner
Cable Engi-
neering and
Technology in Englewood, CO. In
this position, he is responsible for
the design of interactive TV soft-
ware architectures for the FSN.
Prior to joining Time Warner
Cable, he was a software engineer-
ing manager at Solbourne Com-
puter Inc.

Ralph earned a master’s degree
in electrical engineering from Mas-
sachusetts Institute of Technology.
His thesis work at MIT was in
speech recognition. He received his
bachelor’s degree in electrical engi-
neering, Summa Cum Laude, from
North Carolina State University.

After completing his degree at
MIT, Brown designed packet
switching hardware at Bell Labo-
ratories in Denver. Subsequently,
he worked for Precision Visuals
designing and developing device
independent graphics software. He
then moved to Sophia Antipolis,
France, to work for LogiTec SA,
developing software for computer
animation and video production.
He joined Time Warner Cable in
1994 to work on the FSN as a soft-
ware architect and technical pro-
ject manager.

The Home Communications Termi-
nal by S-A, SGI and Toshiba.

Cable, Time Inc. magazines, Warner
Brothers Studios and Warner Music.
We are already communicating with
and working with many strange and
diverse cultures within our own com-
pany,” said Hayashi.

“In Orlando, our partners included

John Callahan
is software pro-
gram manager
with Time
Warner Cable
responsible for
software tech-
nologies development in support
of Time Warner Cable’s vision of
broadband, interactive, multime-
dia communications and enter-
tainment services on its FSN ar-
chitecture.

Callahan has held several pre-
vious positions in systems soft-
ware development, systems engi-
neering and telecommunications
network engineering with AT&T
Bell Laboratories and US West
Advanced Technologies prior to
joining Time Warner Cable (on
loan from US West).

John holds a B.A. in computer
science from Ohio Wesleyan Uni-
versity and a M.S. in computer sci-
ence from the University of Illinois
at Urbana-Champaign. He has fo-
cused his engineering efforts on
narrowband messaging and broad-
band information services archi-
tectures. John joined Time Warner
Cable in 1993 to work on the FSN
as a software systems engineer
and program manager for systems
software development.
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General Instrument
is proud to salute

MICHAEL HAYASHI

Vice President, Advanced Engineering
Time Warner Cable Engineering & Technology

1 9 9 5 WINNTETR
of the Service in Technology Award.

If there were a
special award
for fairness and
objectivity,
he would win

that, too.

@

General
Instrument




US West, Hitachi, Toshiba, Objective
System Integrators and Anderson
Consulting as well as SGI, S-A and
AT&T. Orlando was probably the
very first project that brought not
only Time Warner but all the other
companies into the one goal of deploy-
ing an interactive network.”

Initial development for the Orlan-
do FSN took place at Time Warner
Cable headquarters in Denver.
Hayashi said, “We were the integra-
tors, the program managers, for the

|

Lynn Edwards
graduated from
Furnman Uni-
versity in
Greenville, SC,
with a B.S. in
computer sci-
ence/math in 1990. She graduated
from the University of Colorado at
Boulder with a master’s in comput-
er engineering/telecommunications
in 1993.

Edwards joined Time Warner
Cable in 1994 to work on the FSN
as an associate engineer.

Orlando project. We had to make
sure our partners were focused on
working toward the right common
goal.

“It is important to understand how
we chose our partners. I believe we
chose the best in each of their respec-
tive fields and this means that the
work they performed in the past has
been done correctly.

“If you look at SGI, it is very
strong in the graphics environment,
in high-end computing. It is the best
in that field and the company grew in
that environment. As for AT&T, its
GCNS-2000 ATM switch is the
largest in the world and it is number
one in the marketplace. S-A, of
course, has always been a leading
supplier to the cable industry.”

Hayashi added, “We all had our
beliefs in how things should be done
and there are many ways of doing
any one thing. When you are work-
ing with companies of that quality,
there are, naturally, a lot of creative
differences on how things should get
done. And that’s where you can call
it conflict, but on the other hand that

Michael Hay-
ashi is current-
ly vice presi-
dent, advanced
engineering for
Time Warner
Cable Engineer-
ing & Technology in Englewood,
CO. He oversees the company's
FSN development, subscriber tech-
nologies and network engineering.

He was appointed vice president,
international development, for
Time Warner Cable in 1992, where
he was involved with the next gen-
eration of terminals and provided
vital international liaison with the
company’s Japanese partners.

Prior to joining Time Warner,
Hayashi was vice president and
general manager of video systems
for Scientific-Atlanta and was re-
sponsible for product line manage-
ment of all addressable equip-
ment, including set-top terminals,
interdiction technology, inferna-
tional activity and commercial
MMDS hardware. His technologi-
cal accomplishments include the
development and introduction of
the first set-top with on-screen dis-
play and other easy-to-use interac-
tive features.
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To the Time Warner
Full Service Network

Team on having the
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bring new technology

to the cable industry
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CONGRATULATES
TIME WARNER'S
FuLL SERVICE NETWORK TEAM,
THIS YEAR'S RECIPIENT OF THE
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The FSN’s remote also is the video
game controller.

is how integration takes place.

“SGI, S-A, AT&T made the true
engineering efforts that went into the
FSN. They were the technology devel-
opers that helped us put this togeth-
er. We were the agents that made
sure things took place in a timely
fashion. We made sure the communi-
cation was there. We performed tech-
nology conflict resolution. We func-
tioned as the integrators of this engi-
neering R&D program.”

Culture clashes?

Hayashi discussed the cultural dif-
ferences between the different part-
ners.

He said, “Of course, there was the
acronym thing and we had to go
through our own understanding of
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Hitachi built the multiplexer/de-
maultiplexer used in the network.

AT&T’s ATM switch can send 20
gigabytes per second.

what the languages were. Today, we
all have a vocabulary that is really
quite extensive!

“There were obvious cultural differ-
ences between the East Coast-based
AT&T and S-A with their suits and
ties and the free, creative West Coast
Silicon Valley environment of SGI.
Time Warner Cable, based in Denver,
was in between both culturally and
geographically. When we initially as-
sembled for a big meeting in Denver
you could immediately tell who was
from where.”

Hayashi stated, tongue-in-cheek,
that a close second to the achievement
of building the FSN was that these
multiple company multicultural meet-
ings “did help us convince our man-
agement that casual dressing is good.”

The relevancy of technology

On a more serious note, Hayashi
explained, “There was a tremendous
amount of focus on technology itself,
but the dynamics of integrating these
working environments was the most
difficult challenge. Integration means
that when all the entities are brought
together they work as a coherent
unit. That’s true for equipment, that’s
true for software and that’s true for
people. I think we are all going to go
through the integration process in
the next couple of years.”

“We learned that a lot of the theo-
ries we believed as engineers were
wrong. We learned that we are not
consumers — that consumers are
consumers. We learned the value of
extensive user-interface testing and
consumer behavior testing. We
learned something about what con-
sumers do and don’t want to see on
their TV sets and we learned some-

James Lud-
ington is vice
president,
technology, for
the FSN in Or-
lando. Prior to
this, he was
the project director for Quantum,
the world’s first 150-channel
cable service launched in
Queens, NY, by Time Warner in
1992.

Ludington joined Time Warner
in September 1982 after graduat-
ing from Colorado State Univer-
sity with a B.S. in industrial con-
struction management. As pro-
ject manager from 1983-1988, he
directed projects in Austin, TX;
Burlington, NC; Colorado
Springs, CO; and Queens, NY.

Jay Vaughan
currently is di-
rector of engi-
neering for
Time Warner
Cable in Den-

- ver. His cur-
rent mission is to advance TWC's
interests in the emerging stan-
dards forums and in technical
advisory/regulatory arenas, such
as the EIA NCTA Joint Engi-
neering Committee subgroups.
Jay also has responsibility for
TWC'’s National Training Center
and launch support of new ser-
vices such as the Sega Channel.

He began his career in cable
18 years ago as the single tech-
nician in a small system outside
of Austin, TX. After spending a
couple of years working for Jer-
rold/GI, he spent four years with
Rogers Cablesystems in Califor-
nia and Texas prior to joining
American Television & Commu-
nications in Denver in 1987.
Vaughan spent two years in
France for ATC on a consulting
project and worked on advancing
Time Warner’s fiber architecture
after returning from this over-
sees assignment. He also worked
on set-top deployment and other
projects prior to his current as-
signment.
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Congratulatlons"

to Mike Hayashi of the Time Warner Team
winner of the 1994 Service in Technology Award.

The Full Service Network™ has made the vision of interactive television a reality. It’s here now!
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The company at the beginning of the future.




Congratulations
to
Time Warner’s
Full Service Network™ team:

Michael Adams, Ralph Brown,
John Callahan, Lynn Edwards,
Mike Hayashi, Jim Ludington, Jay Vaughan,
Sue Whitehead and Louis Williamson

The 1995

“Service In Technology”
Award Recipient
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S-A’s QPSK modulators receive
data streams from the MUX.

thing about which interactive ser-
vices appeal to consumers. The
things we all learned in this area
were very, very valuable.”

Hayashi said that the Orlando pro-
ject gave him and other Time Warner
Cable engineers a better understanding
of the relevancy of software integration.

“When you are writing a couple of
million lines of code, you just don’t go
into a room and hack it. You need to
have a certain amount of structure
and then you have to ask yourself,
‘What are the relevant structures? I
think as an industry we are begin-
ning to understand how important
this kind of software development is
to our business.”

“The design and implementation of
the Orlando FSN was a tremendous
learning experience for all the part-
ners,” continued Hayashi.

“In terms of switch interfaces, I
don’t think we had a situation where
we were building a tunnel from both
ends and we got to the middle and we
were off by a meter. That didn’t quite
happen because we were able to
tightly integrate the communications
aspects associated with the project.

“The funny thing is that despite all
the communication and coordination
and despite how well we all worked
together — until the day about one
year ago when we actually saw the
end-to-end environment and actually
touched the converter and ran an ap-
plication — we all had a very differ-
ent understanding of what the FSN
would look like.”

The actual launch of the FSN in
Orlando was very gratifying for
Hayashi and the full team of engi-
neers involved in the Orlando project.

Servers by Silicon Graphics store
nearly 2 terabytes of information.

“When (Time Warner CEO) Gerry
Levin turned on the system and you
saw the Carousel (SGI’s interactive
navigational user-interface) come up
— it was a very moving thing when
the audience actually clapped and
cheers went up. I've never been to a
technology exhibition where the audi-
ence cheered. It was very stunning
for all of us.”

Hayashi indicated that the real
work has just begun in Orlando. “The
Time Warner Cable peeple in Orlan-
do now have the task of developing
applications that are extremely excit-
ing and stimulating to the consumer.
I think we have a tremendous oppor-
tunity to do that in Orlando,” he said.

Hayashi added, “The next step is to
go into a very extensive application
development and consumer behav-
ioral study in Orlando. That is really
important for us because if we have a
very good understanding of how con-
sumers interact with the system we
will be able to design a much more ef-
ficient network. That is what we will
be working on for the next year or so.”

Behind all the interactive hype,
Hayashi believes truly significant
technology and product develop-
ments have occurred. “Core technolo-
gy developments that are already
taking place in our business include
64-QAM modulation, digital video
compression and the video server.
Efforts in all these areas are well
underway. After work in those areas
is complete, we will be ready to fully
deploy those technologies. At that
point of time we should be ready to
roll out a very good and very exten-
sive suite of interactive applica-
tions,” he said. B

Susan White-
head is a se-
nior program
director in US
West’s Multi-
media Group
who spent 15
months at Time Warner Cable
assisting in the deployment of
the FSN. She has 24 years expe-
rience in information systems
management, customer needs
analysis, and program/project
management. She was program
director — FSN. responsible for
program managing the technical
deployment. In addition to man-
aging the interface to the eight
major teaming partners provid-
ing products/services to TWC,
she was key to driving integra-
tion testing, quality and pro-
cesses.

Whitehead is a project man-
agement professional with the
National Project Management In-
stitute, a founding and active
member of the US West Board for
Program Management, and a
founding member of US West’s
Strategic Electronic Data Inter-
change Board.

Louis Wil-
liamson is se-
nior project en-
gineer in the
Time Warner
Cable Engi-
neering &
Technology. He graduated from
Virginia Polytechnic Institute and
State University in 1980 with a
BSEE. He worked for Martin Ma-
rietta Aerospace from 1980 to
1983 in the RF systems group
were he was involved with vari-
ous projects in the electronic war-
fare area.

Williamson joined the research
and development group of Ameri-
can Television & Communications
(now Time Warner Cable) in 1983.
He has worked on numerous de-
velopment projects in his 12 years
at. Time Warner Cable, most no-
tably his work in the field of fiber
optics and recently on the FSN.
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Hewlett-Packard wishes to
congratulate Time Warner’s
Full Service Network Team,

this year’s recipient of the

Service in Technology Award,

for helping to bring cable

into a new era.

There is a better way.
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COMMUNICATIONS
TECHNOLOGY

The official trade journal of the
Society of Cable Television
Engineers

Every month, CT keeps 21,000
cable engineers up to date with
the emerging technologies of
this dynamic industry, covering
coaxial and fiber-optic
construction techniques,
preventive maintenance, product
and industry news, and more.

COMMUNICATIONS TECHNOLOGY
PRODUCT NEWS
CT Product News is a
tabloid-size magazine solely
dedicated to introducing
new products for the
converging CATY, telco,
broadcast, PCS, wireless
and interactive industries.
CT Product News keeps its
over 30,000 readers up to
date with the emerging
technologies that are driving
these evolving marketplaces.

Call Today For More Information!

INTERNATIONAL
CABLE
Covering the global business of
multichannel delivery systems

International Cable magazine provides
leading-edge perspective in such areas
as operations, technological advances,
programming, finance and marketing.
Published monthly, IC focuses on the
business of multichannel delivery
systems...nation by nation.

CableFAX

The first, most famous and informative
daily fax service committed to the
American cable TV industry.
CableFAX includes Early Warnings:
Hot Industry Topics, “BellWatch”
telco news-bites, Daily Stock Watch
Chart, plus Paul Maxwell’s weekly
column.

Subscriptions 1-800-777-5006 Advertising: 1-800-325-0156
1201 Seven Locks Road Suite 300 Potomac, MD 20854 301-340-1520 301-340-0542



Andersen Consulting is
proud to congratulate

Time Warner Cable

winner of the
Communications Technology
1995 Service in Technology
Award.
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Andlersen Consulting is delighted already received, as the recipients

to add its congratulations to the of the 1995 Service in Technology ANDERSEN
accolades the Time Warner Cable Award from Communications

Full Service Network™ Team has Technology magazine. CONSULTING

ARTHUR ANDERSEN & CO,, S.C.



In Recognition
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Scientific-Atlanta
salutes

Mike Hayashi and
Time Warner’s
Full-Service

Network Team.

Your leadership has helped drive
the growth of our industry.
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rake r.as been recognized as a world systems or a major cable company operation,

leader in communications equipment for fifty

years. And our reputation has been built upon
a commitm2nt to manufacturing durable and

reliable prcducts at competitive prices.

This same commitment is evident in Drake
commercial cable equipment. Drake
manufactures a wide range of headend
equipment including satellite receivers,
modulatars, and channel processors. Whether
the application is in-house hotel satellite

the same level of commitment to quality is built
into Drake products — products that are
competing, anc winning, in a world market.
Products that are made in America by
an American company
Drake...a trusted world
leader in communication
equipment since 1943.

R.L. Drake “ompany + P.O. Box 3006 » Miamisburg, OH 45343 * U.S.A.
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By Larry R. Linhart, President, Nocom

Installation services:
Increase quality, decrease cost

any cable companies are
looking for ways to comply
with the National Cable
Television Association’s
Customer Service Guarantee Program
without incurring extra costs. Many
believe they can get more control over
quality and save money by using more
of their own in-house staff (rather than
contractors) for installation services.
But will this really solve the problem?
When you take a hard look at the in-
stallation operation, you'll find that
most of our problems start before the
technician arrives at the customer’s
home. Before we can improve the quali-
ty of the job, we must improve our sys-
tem of identifying the customer’s needs.
In other words, we need to improve the
quality of the work order. Then, if we

can streamline the installation process-
es, we'll improve the quality of the job
and save money. Operations can be-
come the strategic way for the cable in-
dustry to stay competitive.

Improve information flow

How much can you expect to save
by streamlining operations? An article
in the Nov. 28, 1994, issue of Fortune
says, “So clogged is the gross national
pipeline with unnecessary steps and
redundant stockpiles that the grocery
industry alone believes it can wash
$30 billion, or nearly 10% of its annual
operating costs, out of the system.”
Cable companies, as well as grocery
stores, can benefit from this basic theo-
ry: Get rid of the duplication and inef-
ficiency and you’ll have more opportu-

Figure 1: Processes thot can make using a confractor expensive

nity to get cost out of the supply chain
and give quality to the customer.

This is not easy. Finding ways to
improve the information flow and
streamline processes is a tough chal-
lenge. W. Edwards Deming, the man
who developed a theory for quality im-
provement provides insight that cable
companies can use. He explains that
we must break down barriers, especial-
ly communication barriers, with our
customers. We must find the most di-
rect path to the customer, and get rid
of all processes that stand in the way.

“This is precisely what the cable in-
dustry needs right now,” says John
Santangelo, regional director of techni-
cal operations, Charter Communica-
tions, St. Louis. “We’re facing in-
creased competition and a mandate to
improve customer service. We must
find ways to reduce our costs and give
our customers more of what they
want.”

The grocery store industry is facing
problems not all that different from
the cable TV industry’s. Wal-Mart-type
chains, with very efficient distribution
systems, are giving grocery stores un-
wanted competition. And similar to the
NCTA’s Customer Service Guarantee
Program, the grocery industry is fight-
ing back with its own initiative, “Effi-
cient Consumer Response.” Keith
Wagar, vice president of procurement
and in-bound logistics at Spartan
Stores, Grand Rapids, MI, said in the
previously mentioned Fortune article,
“We've got to eliminate all the activi-
ties that don’t add value to the con-
sumer. Our only chance is to look at
the transaction from manufacturer to
consumer as a single process. It’s a
strategy for survival, a strategy for
growth.”

The source of the problem

Similarly, if we analyze the cable in-
stallation transaction from the creation
of the work order to final installation,
we can begin to see a solution. The

28 JUNE 1995 « COMMUNICATIONS TECHNOLOGY



LNDA-10

%" (Low NOISE DROP AMPLIFIER

Reader Service Number 111

< C
oo
<o
-

LNDA-20 | |

LOW NOISE DROP AMPLIFIER
LOW NOISE DROP AMPLIFIER 2-WAY
OISE DROP AMPLIFIER

10 & 20 dB gain-forward

5-40 MHz return available with !i: T

or without gain ® | )‘ .
Surface mount technology L Tl 1o
Regulated power inserter included = %

=

Meets FCC specs without rebuilding
Ultra low noise figure
Excellent distortion specs

Y A% \\ .99 = N
5 SN 2 g
OV ) Oas” '-9,__‘\\

See us at SCTE Cable Tec Expo, Booth #343

-

FAX (315) 437-7525

pICO PRODUCTS. INC. 6315 Fly Road, East Syracuse, New York 13057



| aserBy

Only From Gene

/When you design'a system, you transmitting across the street. signalas far as you need it
“'want a laser with the power you Introducing STARBLAZER ™ 750 to go. It's the most economical

need. Right? You wouldn't want MHz. "Laser By The Foot." Six way to send a signal.

a laser with the power to transmit different lasers with five different STARBLAZER lasers not only
: 'jacréss' town when you're only power options that rocket your provide superior picture quality,




e Foot.

al Instrument.

LRk 'éll""'(’)\"""1(')\""'“,

they're also very versatile--which with STARBLAZER. @
means they adapt easily to many Call us at 1-800-523-6678 to
architectures and applications. find out more. General

Don't be overpowered by a laser. “Laser By The Foot.” Another first

Just get the power you need from General Instrument. InStrument

Reader Service Number 15



Figure 2: Sove money by eliminating processes

person responsible for creating the
original work order is the customer
service representative (CSR) or sales-
person. In most companies, this person
has a very limited knowledge about
the installation function. Their core re-
sponsibility is to sell programming
packages and enter the customer into
the billing system. Many do not have
the training, nor the time, to ask the
kind of questions that will precisely
identify the work the customer needs.

For example, a CSR may pre-quali-
fy a customer by asking, “Do you have
cable service in the room you want it?”
If the customer says yes, the CSR may
assign four points to the job. (Each
point equals 10 minutes.) When the
technician arrives, however, he or she
finds that cable is in the right room,
but on the wrong wall. So what was or-
dered as a reconnect has become a re-
connect and relocate. That’s added
work not reflected in the work order
and not reflected in that technician’s
schedule. This creates a backlog, and
the on-time guarantee promise is a
problem for all other customers the
rest of the day.

One solution might be to give the
CSRs additional installation training.
We need to remember, however, that
the installation function is only a
small part of CSRs’ jobs — their main
responsibility is to sign up the cus-
tomer, explain the billing process and
sell additional programming services.
We could wind up spending a lot of
money that will probably do little to
improve the overall quality. The CSR’s
job is too important to be compounded
with crucial installation service re-
sponsibilities.

Solving the problem

Another way to solve the problem is
to create a new position — an installa-
tion specialist — who has the sole re-
sponsibility to ensure the work order is
accurate. This will be a full-time, pro-
fessional position that requires special-
ized training.

This is how the new system would
work. Once the CSR has entered the
customer on the system, the installa-
tion specialist will get a message on
his or her computer terminal. The spe-
cialist will then contact the customer
and ask the customer the right ques-
tions to create an accurate work order
that will enable the customer to get
on-time service. Following Deming’s
advice, we're breaking down communi-
cation barriers with customers. This
strategy may not eliminate all mis-
takes, but it will dramatically improve
the quality of the installation service.

This means we can improve service
and minimize the conflicts between the
customer and the cable company.

Eliminate duplicate processes

What about reducing costs? Deming
explains that one of the best ways to
minimize total costs is to award busi-
ness to outside contractors and build
long-term relationships of loyalty and
trust.

Now, the reason using an outside
contractor can save you money is that
the contractor creates opportunities for
you to eliminate internal processes.
But many cable companies overlook
these opportunities. Let’s look at one
process — the process of receiving in-
formation from your customer for in-
stallation. Most cable companies pre-

pare the work-order in-house, route
the job to one of its staff, who pulls the
equipment from the warehouse, and
then transfers the job and the equip-
ment to the contractor warehouse. (See
Figure 1 on page 28.)

To truly maximize the cost benefits
of using a contractor, cut out every
process in your company that the con-
tractor can do for you. Let the contrac-
tor contact the customer, prepare the
work order, route the job and pull the
equipment from its warehouse. (See
Figure 2.) By collaborating with your
contractor, together you can create the
right kind of work order for the con-
tractor to use so you are still in control
over the process. In this scenario, the
equipment never touches your compa-
ny’s hands and you save warehouse
costs, including payroll, insurance and
other overhead needed to maintain
this equipment.

“To get the most for your contractor
dollars, you need to make the contrac-
tor a part of your overall team,” says
Robert Moel, vice president of technical
operations, Warner Cable, Houston.

Maybe giving a contractor full re-
sponsibility for the entire installation
could be a way to relieve the burden of
quality assurance. Let an outside con-
tractor pay for the costs involved in
training the installation specialist. By
utilizing the electronic links from the
cable system to immediately put the
contractor’s installation specialist in
touch with the customer streamlines
the process, providing a cost savings
that more than justifies the new posi-
tion.

This strategy will let you focus on
your competencies — delivering quali-
ty, cable programming while enabling
you to save money. Also, if the outside
contractor is completely responsible for
the work order, routing the job and the
installation, the contractor will be the
one who pays for late installations. An-
other assurance that the contractor
will develop efficiencies, giving you an
incredible customer service advantage
and cost savings. These cost savings
can be used for additional investments
in customer service.

Using an outside contractor for all
of your installation services may not be
the best solution for you. Each cable
company will need to find a healthy
balance between using its own staff
and an outside service. But, eliminat-
ing all duplicate processes for the work
you do give to a contractor will save
you money. -
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TOOLS TO TEST THE CHANG
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SignaiScout™
Signal Level Meter

CableScout™
Coax TDR

27214727224
RF Sweep System

WFM30 Series 2715 CATV
Waveform Monilor Spectrum Analyser

FiberMini™ VM700A
Mini OTDR Video Measurement Set

OUR CABLE TV TEST TOOLS
CAN ENSURE THE QUALITY
OF ANY VIDEO SIGNAL.

When it comes to providing a quality cable television
signal, Tektronix has you cavered.

Whether you’re installing and maintaining your
cable plant, verifying RF carrier parameters or making

baseband measurements at the head-end, Tektronix

[NOT NECESSARILY
THE CONTENT.]

quality and reliability. What's more, they're easy to use.

Our newest signal level meter, for instance, provides superior
measurement accuracy with automated test sequences, giving you
detailed results in seconds.

For a free catalogue of all our cable TV test products, call your

a A Wi 's PRODU! q a q
has the broadest line of cable TV test solutions. s,,',f,,'f,",,’; s,;z,,,,cﬁr local Tektronix sales representative. We're here to help you deliver a

AOVICE, DUR WORLOWIOE

Our tools have a reputation for superior accuracy,

:::’iz :2:‘:’”“”’”’ 8 clear signal. What your subscribers watch, however, is up to them.

150 9001 o , _
wieest o wein @ 1994 Tektronix, Inc. All rights reserved, Tektronix and TEK are reg

Fibe-Mini and are of Tektronix, Inc. TVG-136-1 Tektron/ix
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Five benefits to streamlining processes

1) Use activity-based costing to
budget exact costs. Cable compa-
nies can stop guessing at service
charge costs. Contractors use unit-
pricing — fixed costs that tell you
precisely what each service call
will cost you in advance. There are
no quantities on the contract —
you pay only for the installation
services you use.

2) Improve the quality of your ser-
vice calls. Most reputable contrac-
tors use full-time technicians, not
temporaries, who undergo continu-
ous training, improvement and qual-
ity education programs that keep
them in step with new technology.

3) No more delays for free-in-

The Saturn car ecompany already
has a Deming-based system in place.
An outside contractor, Ryder, delivers
components from the supplier directly
to the customer. Saturn eliminated
communication barriers by linking
Ryder to a central computer that di-
rects Ryder to make component deliv-
eries straight to the factory and to
dealerships. This streamlined opera-
tion eliminates the need for Saturn ta
maintain a warehouse of components
and keeps Saturn employees out of an
unnecessary loop.

“We need to integrate the contractor
work force with our in-house work
force to fully serve our customers,”
says Warner’s Moel.

stall marketing specials. If you use
a regional or national contractor, it
can pull its own full-time techni-
cians from other regions to help
you handle increased installation
demand and service problems —
without delays and overtime
charges.

4) Save payroll, workers com-
pensation and insurance costs. The
support staff needed to support un-
necessary processes can be elimi-
nated.

5) Reduce capital expenses.
You'll be able to avoid investments
in vehicles, equipment, tools, ware-
house facilifies and costs related to
lost and damaged equipment.

Making quality decisions

But how ean you be assured quali-
ty will improve? Deming tells compa-
nies to stop awarding business on the
basis of price alone and rather build
long-term relationships of loyalty and
trust with suppliers. Before you se-
lect a contractor, try to understand
how this company measures quality.
What systems does the contractor al-
ready have in place to build quality
into the total job? Some contractors
have ongoing quality programs that
include a series of questions ad-
dressed to the subscribers that give
them instant, direct feedback. They
use this information to help them
continuously improve and enhance

their service for you and your sub-
scribers.

When you begin looking for an out-
side contractor, before you even talk
about price, find out if the contractor
is willing and able to invest in the
training your company will need to
improve overall quality. Measure the
improvement capabilities in your cus-
tomer services along with the cost
savings benefits to your company.
Then, and only then, should you
begin having discussions about price.

Conclusion

The idea of creating a new posi-
tion, investing in training, closing
warehouses and giving contractors di-
rect access to customers requires re-
engineering your systems. This idea
presents opportunities for the cable
industry — opportunities that im-
prove quality and save you money.
“We won't be able to stay competitive
unless we can find ways to drastically
improve the way we allow our cus-
tomers to get our services,” says
Charter Communications’ Santange-
lo. Streamlining processes will bring
a timely transformation to the cable
industry.

The bottom line is that to meet the
NCTA’s Customer Service Guarantee
Program we must improve the quali-
ty of the work order, and eliminate
duplicate costs. The money you save
can be turned into customer service
programs aimed at keeping your cus-
tomers. After reviewing this strategy,
Santangelo says, “This is an idea we
should consider.” €T
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Great Features Looking To Hook Up.

The new OTDR Plus™ Multitester from Siecor has just about
everything you’d ever want in a very portable package.
It's easygoing and attractive for quick, reliable Held testing.

Want equipment with a future? Start with the basic OTDR,
then upgrade when your needs change. Add a power meter,
single-mode source, visual fault locator, even another OTDR
to the durable metal housing. Or, commit to complete field
testing by getting all the options right away.

You'll find the OTDR Plus Multitester quite easy to get
along with. Auto Test evaluates and summarizes an entire
cable span with the touch of a button, while Auto Increment
is the key to fast dual wavelength testng. Plus, the Windows*

based PC software extends analysis and documentation from
the field to your desk.

We listened and learned what you wanted in field test
equipment, and built the OTDR Flus Multitester to your
specifications. As the pioneer in fiker optics, it’s only natural
that we respond to those who rely on us for their cable,
management, connectorization, splicing and testing needs.

So call 1-800-SIECOR 4 far details. And hook up with
the OTDR that will truly live

Up to your expectations — S'E OR
today and the years to come.

1996 Siecor Cuporation. OTDR Plus s a wadrmark of Siemens Industnal Autcmar:01 Windrwe isa registered trademarkeof Microsoft Corporanon
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STATUS/OPERATIONS

MONITORING

By Bill Hutchins, System Engineer, Cox Cable

Benefits of an
inexpensive multipurpose
remote monitoring system

he ability to be aware of
problems when and where
they occur without having
to rely on angry customers
for this information seems like a better
way of doing business in our industry.
Most system problems are located by
information supplied by the affected
customers and can result in excessive
downtime related to locating the exact
source of the problem. Many potential
problems also can be prevented if cer-
tain information relating to system op-
eration is sensed and relayed to the
appropriate person. I will discuss a
system that is capable of doing both
these operations at a nominal cost

Application examples

Headend

System
power supply

while providing extreme flexibility and
features.

Reasoning behind monitoring

The need for remote monitoring ca-
pabilities came about in our system
after we relocated our over-the-air re-
ceiving site to a location quite distant
from our main headend. I wanted the
ability to monitor parameters like AC
power, RF presence to the optical trans-
mitter used for transportation of signals
back to our headend, site door security,
cabinet temperature and backup power
operation. I also wanted to be informed
of problems by several methods, no
matter where I was at the time.

Generator tronsfer switch (N/0)

Thermal switch (N/0)

Door switch (N/C)

UPS power (N/C relay)

INB power (onglog)

TIL opfical transmitter alarm (anolog)

Heodend RF output (analog from modified CLPS/RFPM)

Modulator video switch (fo remove video from test channel)

Utility AC power (N/C teloy)

Power supply output (N/C reloy)

System RF (onalog from modified CLPS/RFPM)
Battery #1 voltage (from voltage divider)
Battery #2 voltoge (from voltage divider)
Battery #3 voltage (from voltage divider)
Qutput current (from rectified shunt circuit)

Standby/normal switch (inferface depends on supply type)

The system

Pacific Research’s PET-820 proved
to be an ideal unit that would accom-
plish these ends (along with the help of
a few simple sensors). See the accom-
panying figure for application exam-
ples. It is a complete stand-alone sys-
tem that provides both remote moni-
toring and control via a standard
phone line, radio link or serial I/O port.

The standard unit provides eight
dry contact (switch) inputs, one pro-
grammable relay contact and one digi-
tal output. Each of the inputs can be
connected to any type of switch or sen-
sor that contains a switch contact. This
can include a temperature limit
switch, optical transmitter/receiver
alarm switch, door ajar switch or AC
operated relay.

While the equipment is unattended
and one of the sensors detects an error
condition, the PET-820 initiates a tele-
phone call to one or more numbers and
sends a preprogrammed voice message
describing the source of the error such
as “Location 2 AC power is out.” (I pro-
grammed my units to first call a spe-
cial number in my office. If I don’t an-
swer there, then they will call my
pager and send a special number code
advising me of the problem. They will
then call my cell phone and my home,
in that order.)

After being advised of the type of
problem, I can decide whether to re-
spond and correct it or disable the
alarm and continue to monitor. An ex-
ample of this is if I was advised that
an AC power interruption occurred at
the site, which has about eight hours
of uninterruptible power supply (UPS)
backup power. I would call back the
unit in 15 minutes and see if the
power had been restored. If not, I
would call the power company and ad-
vise it of the problem. Periodically, I
would check back to see if the power
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So Much More.
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S 00 @ CANUSA  CFTV-1500

Canusa heat shrink tubing is a fast, reliable
way to protect connectors and equipment from
moisture. Stripes change color when the correct
temperature s reached and, if necessary, removal
is easy since Canusa strips clean leaving no
residue.

Call TVC today for fast delivery of shrink tub-
ing and well over 8,000 other top quality product:

-INCORPORATED Now, with offices around the globe, we reach

farther than ever. But TVC is still as close as

your phone.
NORTHEAST: HERSHEY, PA SOUTHEAST: SARASOTA, FL
(717) 533-4982 1-800-233-2147 (813) 371-3444 1-800-245-4423
WEST: SAN CLEMENTE, CA EUROPE: SUSSEX, ENGLAND
(714) 361-201t 1-800-755-1415 (0)825 872848
SOUTHWEST: HOUSTON, TX CCRPORATE OFFICE:
(713) 956-2984 1-800-346-3759 1746 E. CHOCOLATE AVENUE, HERSHEY, PA 17033
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Microwave
Systems For
Those Who
Value:

Experience

Technology

a world of difference

Call today:
Tel (702) 363-5660
Fax (702) 363-2960

Modifications to CLPS/RFPM

The Cable Innovations Model
CLPS/RFPM is available in two
versions. One is a surge protection
unit (CLPS-35) and the other is a
combination power inserter/surge
protection unit (CLPS-35PI).
Selection of either unit will depend
on the application and location
within the system.

There are several modifications
that can be made to the unit. One
will provide a DC voltage to the re-
mote monitor to indicate presence
of RF. Another will provide a DC
voltage to indicate presence of AC
system power. A third will allow
the CLPS/RFPM to be powered by
a source other than the 60 volts
AC provided by the cable system.
(This will simplify use in headends
and locations where system power
is not available.)

The first modification involves
soldering a wire to the hot side of
the RF indicator LED. This will
provide about 1.7 volts DC to indi-
cate RF presence. The common
ground connection for all modifica-
tions can be made at the indicated
position on the small circuit board
that also is connected to the
ground side of the RF indicator
LED.

The second mnodification in-
volves soldering a wire to the hot

had been restored. If after several
more hours the power was still off, I
would have someone respond with a
generator to supply power to the site
until the utility power returned. Sever-
al benefits of this scenario are as fol-
lows:

1) I was aware of the location of
the problem (Location 2).

2) I was aware of the cause of the
problem (AC power failure).

3) I was aware of the time it oc-
curred (rather than finding out when
the batteries in the UPS went flat
and the customers started calling in
by the hundreds).

4) I was able to determine if it was
a problem of short duration (by call-
ing the unit back and checking the
status of the error).

5) I was able to contact the utility
company if it had been required in
the event of an extended power out-
age.

side of the AC indicator LED,
which will provide about 1.7 volts
DC to indicate presence of AC
power. This is located behind a
disk capacitor on the main circuit
board next to where the AC indica-
tor LED is soldered to the board.
There are two LED leads soldered
to the board at this location. The
proper connection is the one near-
est the resistor.

The third modification involves
soldering a wire to the side of the
resistor connected to the trace on
the main circuit board that is con-
nected to the positive side of the
electrolytic capacitor located next
to the large RF choke. This will
allow the RFPM to be powered by
an external 9 VDC source (if re-
quired for the application).

A connector to allow interface to
the remote monitor can be in-
stalled on the flat portion of the
RFPM housing next to the strand
clamp. Be sure that the connector
is weatherproof and that it pro-
vides adequate internal clearance
from the circuit board and RF
choke when the plate is reassem-
bled to the housing.

The CLPS/RFPM is available
from Cable Innovations Inc., 288
King Arthur Dr., Lawrenceville,
GA 30245; phone, (800) 952-5146.

Options

All of this could have taken place
from the office or my home via the
telephone and not required a response
to the site for any reason. The unit
that I installed in the headend moni-
tors the air conditioning system, room
temperature (by using an inexpensive
thermostat), AC generator power
transfer switch (which has several un-
used status contacts), UPS operation
(by using a relay on its output), six op-
tical transmitters (by using the status
logic outputs), and driver amplifier RF
output (by using a modified sensor de-
scribed later).

I am advised of any problems that
arise via a telephone-relayed voice
message that describes the location
and type of problem or via my pager
that displays a number code that re-
lates to the problem type and location.
The voice messages are programmed
from a large list of preprogrammed
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More Voice, Video & Data Networks Depend on Alpha Power.

hile it may surprise

some to discover that

Alpha Technologies is
the power leader in voice, video
and data networks, it’s no sur-
prise to those who know Alpha.
Alpha has made it a habit of
keeping power technology one
step ahead of network technol-
ogy and two steps ahead of the
competition. While others are
struggling to complete design
work on first generation sys-
tems, Alpha is designing the

United States Canada

third generation of hybrid
fiber/coax power solutions.

Whatever architecture you
are considering, there’s a very
good chance that Alpha has
already designed, tested and
proven a power solution.

So while some are busy
making a lot of noise about
being the right choice for
broadband power, Alpha has
been out proving it in test
locations from the U.K. to
Omabha and beyond.

For more information on
Alpha’s experience in providing
broadband powering solutions,
please call 1-800-421-8089.

We'll be happy to send you tech-

nical information on current
advances in broadband power.

Middle East

Alpha introduces standby power
with the AM Series

Alpha intraduces remote status
monitoring

Alpha introduces uninterruptible power

to Sroadband with the XM Series

PN

o e Xy

s combined voice/vid
- —

Alpna powers vo ce/video lest sites

across Undted Staies

United Kingdom
Alpha Technologies
Tel: +44-1279422110
Fax: +44-1279-423355

Germany

Alpha Technologies
Tel: +49-9122-997303
Fax: +49-9122-997321

Alpha Technologies
Tel: (360) 647-2360
Fax: (360) 671-4936

Alphatec
Tel: +357-5-375675
Fax: +357-5359595

Alpha Technologies
Tel: (604) 430-1476
Fax: (604) 430-8908
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FILTERS FOR

PRIVATE CABLE SYSTEMS

FOR 27 YEARS
%

EVEN FOR
WIDEBAND TI!

FILTERS

FOR SMATV HEADENDS
AND NETWORKS

» Channel Bandpass

* Channel Deletion/Reuse
* Scramblers & Decoders
* Negative Traps

* Bandsplitters

« Interferece Filters

» Your Custom Filter

A CHANNEL
DELETION
FILTER FOR
UNDER $150.00!

NEED A STRANGE FILTER
IN A HURRY?
'WANT OUR

E

COMMUNICATIONS
& ENERGY CORP

7395 Taft Park Drive
East Syracuse, N.Y. 13057
TEL: (315) 452-0709
FAX: (315) 452-0732
Canada & U.S. 800-882-1587

words and numbers contained in the
unit’s ROM. Custom ROMs can be or-
dered to supply additional words, if
desired. Up to 10 telephone numbers
can be programmed into the unit. Sev-
eral options are available to customize
operation and add versatility.

The addition of the analog and data
logging option to the PET-820 can be
used to monitor up to eight analog
voltages. Once limits are set for each
of the analog inputs, the PET-820 can
respond to them as an alarm in the
same way it responds to the switch in-
puts. I use these inputs to monitor
status logic outputs as found on some
type of optical transmitters. I also
have devised a method of modifying
an inexpensive RF/AC power monitor
(Model CLPS/RFPM from Cable Inno-
vations Inc.) that will allow monitor-
ing of AC power or RF presence from
any location in the system that is ac-
cessible by a phone line. See the ac-
companying sidebar. This is an ideal
method of monitoring node locations
and major trunk end-of-lines.

The addition of a simple voltage di-
vider circuit will allow the unit to
monitor battery voltages in standby
power supplies and the relay output
can be used to force the power supply
into standby to read the voltages
while the batteries are under load.
This can help cut down drastically on
standby power supply-related outages
and power supply maintenance time.
The addition of a relay on both the AC
input and the AC output will advise if
power is interrupted to or from the
power supply. The power supply will
call you if a problem arises, or you can
call the location to check its parame-
ters at any time.

The standard PET-820 allows the
monitoring of eight dry contact inputs
and the control of one relay output (5
ampere) and one digital output. In
this mode, only two of the 16 mes-
sages can be modified.

The addition of the RAM and real-

time clock option will permit all 16
message buffers to be modified and
also allows for date- and time-stamp-
ing of the most recent alarm condition,
which can be interrogated at any time.
The addition of a 12 volt battery en-
ables operation in the event of a power
failure for about 8 hours (or more if a
larger external battery is used).

The analog input and data logging
option adds inputs for monitoring up
to eight analog voltages. These inputs
can be programmed for single-ended

(0 to +5 volts) or differential-ended (-5
to +5 volts) use and provide a 1 milli-
volt resolution. These inputs can be
scaled to represent what the connect-
ed sensor is really seeing. An example
of this is if a voltage divider is con-
nected to a battery to provide 5 volts
to the analog input with a battery ter-
minal voltage of 13.8 volts, then the
unit will return a reading of 13.8 volts
DC.

If the battery terminal voltage
drops to 12 volts, the voltage applied
to the analog input will be about 4.37
volts and the unit will return a read-
ing of 12 volts. Voltages supplied by a
temperature sensor or other low volt-
age device with an output in the range
of 0.1 to 0.5 volts can be read by using
a low-range programming mode. This
allows a 100 microvolt resolution. If
the temperature sensor output was 0.3
volts at a temperature of 75°F, the
unit could report back with a phrase
like “The temperature is 75°.”

Again, limits can be set for maxi-
mum and minimum voltages, causing
the unit to initiate an alarm if one or
both limits are exceeded. The unit also
keeps track of the date and time in
which each reading took place as well
as high, low, average readings and
when they occurred for each input. An
optional expanded input/output board
has 16 independent lines. Each line
can be configured as an input or an
output. Each output can be controlled
remotely and each of the inputs can be
configured to operate in the same man-
ner as the standard eight loop circuits.

Easy programming

Programming of the unit is quite
simple and can be accomplished via a
telephone connection, radio link or seri-
al link (direct or modem). Any of the pa-
rameters, including stored telephone
numbers, can be changed remotely. An
optional keypad and display unit allows
local operation and control of the unit.

The versatility of this unit is limited
only by the imagination of the user
and the availability of appropriate sen-
sors for special applications. One unit
can pay for itself easily by preventing
a large outage, cutting down on trou-
bleshooting time during outages or
preventing a headend from overheat-
ing because of failure of the air condi-
tioner.

The PET-820 is available from
Western CATV. For more informa-
tion, contact (800) 551-2288 or (310)
539-8030. CT
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W/th 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-250B broadcast quality
performance and optional RS-232C interface for remote operation,
the new DIR-657 oulshines 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) 347-2040.
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STATUS/OPERATIONS HEKEERENESEN

By Kevin Quinlan, Product Line Manager, Network Management Systems, Antec Corp.

An integrated broadband
network management solution

s broadband operators posi-
tion their networks to deliver
advanced interactive ser-
vices — including telephony,
data communications and video-on-de-
mand (VOD) — the need for a more co-
hesive and function-rich network man-
agement solution becomes paramount.

Paradigm shifts

Currently, network management so-
lutions rely largely on proprietary,
hardware-based implementations. To
meet Federal Communications Com-
mission testing requirements, for exam-
ple, some broadband operators use end-
of-line monitors to collect information
on test points and communicate that in-
formation through telephone modems.
Status monitoring systems utilize
transponders to communicate status
changes over the return path to a cen-
tral point. Simple, stand-alone software
supports these limited management ap-
plications using closed, nonstandard
communication protocols.

Today, these proprietary hardware
solutions are migrating toward inte-

Integrated network management strategy

grated, full-featured software solutions
using standardized communication pro-
tocols, operating systems and data base
management capabilities. Isolated pro-
prietary status monitoring systems are
no longer as attractive as building an
integrated network management sys-
tem that will ultimately provide a glob-
al view of the end-to-end broadband
network. Integrated network manage-
ment will give broadband operators a
competitive advantage by providing the
capability to anticipate potential fail-
ures, ensure effective equipment servic-
ing and minimize system downtime
through real-time monitoring and con-
trol of critical network equipment.

Long-term strategy

One way to look at integrated net-
work management is to break it down
into three distinct layers of manage-
ment. See the accompanying figure.

The element management layer pro-
vides a complete set of management
features for a specific set of network ele-
ments or “subnetworks.” Equipment
managed at this level includes headend

Inferactive

Heodend

distribution

systems

services

Inferconnect

Inferoctive
video
services

and distribution plant elements, inter-
connect equipment and interactive
video and data service elements.

Next is the network management
layer, which binds multiple element
management systems together to pro-
vide a seamless, global view of the end-
to-end broadband network.

Finally, the service management layer
integrates various network manage-
ment systems to provide enterprisewide
operational support applications such as
customer service, billing and fleet man-
agement. These applications can provide
value-added information needed to man-
age the overall business and service of-
ferings of the network.

Each ISO (International Standards
Organization) management layer builds
on information and features of previous
layers. Thus, establishing the initial ele-
ment management system to easily in-
corporate new network management
and service management functions over
time remains the most critical concern.

Open, industry-standard

Incorporating open protocols in the
initial element management platform
will allow for continued network man-
agement interoperability over time and
easy third-party integration of value-
added applications.

The element management system es-
tablishes an open, standards-based ar-
chitecture that extends well beyond the
limited status monitoring capabilities of
present systems. The element manage-
ment system provides a rich feature set
as outlined in the ISO network manage-
ment hierarchy. Functions include:

® Configuration management capa-
bilities define, obtain and maintain
data on the complex array of equip-
ment that monitor and control ele-
ments of the broadband network. This
function gathers information about
the current network’s physical plant
configuration and uses this data to
provision, modify and monitor the con-
figuration of each piece of network
equipment. Data is stored to allow
users to generate reports and graphi-
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cal diagrams of the network equip-
ment configuration.

® Fault management helps manage
problems in the network by isolating
and resolving their root cause. This
subsystem immediately reports prob-
lems so technicians can correct the
fault before the end user is aware of
the problem. In many cases, this sys-
tem will automatically resolve the
problem without technician involve-
ment. Alarm monitoring and filtering,
event correlation and notification and
predictive analysis can all help net-
work operators anticipate failures be-
fore they occur.

® Performance management pro-
vides the ability to collect, store and
analyze data related to the past, pre-
sent and future condition of the broad-
band network. Real-time and histori-
cal data analysis is accomplished
through easy-to-understand graphical
displays and report-generation capa-
bilities. Users can produce statistical
and trend analyses, conduct automat-
ic and on-demand measurements, per-
form diagnostic and compliance test-
ing, maintain performance logs, and
monitor remote equipment perfor-
mance. Operators can monitor distor-

tion, RF levels, audio/video frequen-
cies and other device parameters for
real-time and historical analysis.

® Accounting management collects
detailed data records to measure the
use of various network resources. This
transaction-based information can be
used to bill or charge-back cus-
tomers/users, monitor system use and
control costs.

® Security management maintains
system security by controlling access to
system features, network equipment
and data. A multitiered security sys-
tem provides various layers of securi-
ty at the user leve], equipment level,
and network and domain levels. It
also provides audit trails of attempted
and actual breaches of security.

For network operators, the element
management system is designed for
ease of use. Hierarchical topology and
geographic maps and submaps pro-
vide a “big picture” view of the net-
work and allow operators to zero in on
a particular area of interest. Since
each management tool is integrated,
system users can easily generate cus-
tom reports and network performance
analyses. Complete on-line help is
standard.

Investment protection

An integrated network management
strategy based on open standards incor-
porates a robust feature set with power
ful management tools at the element
management layer that fully protects
present investments. The element man-
agement system remains compatible
with installed equipment and interfaces
with all installed status monitoring
hardware of today. Operators protect
their present investments and will not
be required to change out transponders,
end-of-line monitors, headend con-
trollers or other equipment.

In the future, this same scalable
platform allows operators to add new
network equipment and management
functions. When new telephony, data
and video services emerge, the operator
will be fully positioned to manage, con-
trol and add new services to the interac-
tive broadband network more efficiently
and profitably.

As the overall network management
system grows and incorporates the net-
work and service management layers,
the bottom line will be a more reliable,
flexible network, a more proactive ap-
proach to customer service and, ultimate-
ly, more satisfied, long-term customers. CT
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SRR Ry 'HE FUTURE

By Frank Rivest, Senior Manager, Sales Development, Northem Telecom

Future-proofing investment
in HFC plant construction

onsiderable engineering and
management efforts are
being expended as CATV
operators prepare to defend
their traditional video distribution
business against the telcos and to po-
sition themselves to compete head-on
with the telcos in the yet unfamiliar
technologies of telephony, data, wire-
less and undefined future services.

The design objectives are clear,
however. Design a network that is the
following: reliable, cost-effective, sal-
vages to the best extent possible exist-
ing plant, supports new services with
minimal incremental cost, meets or
exceeds all prevailing industry stan-
dards regarding signal quality, reliability and availabili-
ty, and will permit service expansion on an incremental
cost basis. All factors are prerequisites to succeed in a
dynamic and ever more sophisticated communication
market.

A consensus has developed in the CATV industry that
the hybrid fiber/coax (HFC) network is the preferred
means of achieving the defined objectives. This article
proposes an architecture based on HFC coupled with syn-
chronous optical network (SONET) transport technology
to realize a solution that is compatible with the stated
objectives and ensures that the anticipated near-term
and future services will always be supported in a cost-ef-
fective and reliable way.

Headend, hub, optical node

For the distribution of broadcast signals, a headend,
hub and optical node arrangement as shown in Figure 1

“The high bandwidth
offered by systems such as
0C-48 (2.4 Gby/s) should not

is proposed. Large headend service areas are subdivided
into hubs that support nominally 20,000 homes passed. For
short headend-to-home spans, a full bandwidth AM-VSB
signal is launched over fiber from the headend to the hub.
This signal is then cascaded with a second optical span at
the hub for delivery to the node. For longer spans, where
the critical parameters of carrier-to-noise (C/N), composite
second order (CSO), and composite triple beat (CTB) are
not met, a split-band arrangement could be employed for
downstream broadcast signals, or alternatively, hybrid op-
tical cascades comprised of distributed feedback (DFB) and
YAG technology devices could be used. (See “Increasing
Flexibility and Performance in Optical Networks,” Patrick
Harsham, CED, September 1994.)

Provision has now been made for the insertion and ex-
traction of advanced future services at the hub location.
The hub is a physical location in which transmission
electronics will be installed to position services near the
customer and to reduce the possibility of bandwidth
blockage.

Hub signal reliability is achieved by equipping the hub
with A/B switches to select the same signal from the ad-
jacent hub by means of an interhub fiber link. Adjacent
hubs thus configured provide reliability equivalent to a
three-node ring. This configuration also has the advan-
tage of reducing the needed fiber count to the individual
network elements. Typically, 12 fibers are deployed be-
tween the hub and the optical node to support up to
2,000 homes in clusters of 500 homes each. The node
could be configured to serve single home, multiple
dwelling unit (MDU) and even business applications.

Since the headend and hub eventually will house
hardware needed to support telephony, data, wireless
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and SONET transport, which rely on DC power (typically
-48 volts) with a battery for backup in the event of power
failure, it is recommended that serious consideration be
given to having the AM-VSB optoelectronics also operate
from the same DC power source and thus eliminate the
need for inverters. Minimal inverter capacity can be pro-
visioned if the locations support local coaxial nodes.

The next crucial element in the proposed network ar-
chitecture is the introduction of an interhub SONET ring
with ATM that will transport advanced services from the
hubs to the headend. The SONET ring can be deployed
with bandwidth granularity from as little as OC-3, OC-12
up to OC-48 depending upon the bandwidth needed to
support the hub.

The high bandwidth offered by systems such as OC-48
(2.4 Gb/s) should not be feared since it reflects the suc-
cess of the operator’s new business endeavors. The
SONET transport is generally available with DC power-
ing and will be readily accommodated by building infras-
tructures supporting this feature as recommended earli-
er.

The bandwidth granularity of the SONET equipment
also has the advantage of permitting a variable cost,
since bandwidth is purchased and added on an as-needed
basis only. SONET is recommended for this portion of
the network because of the universal acceptance of the
SONET standard, its inherent attributes of survivability,
and a prescribed OAM&P standard that can interface
gracefully to a network OSS (operational support system)
to play a vital role in meeting the initial design objec-
tives pertaining to signal quality and availability.

The SONET ring topography will establish signal
presence near the customer base and permit the operator
to pursue CAP (competitive access provider) business by
offering quality, reliable digital connectivity to the head-
end and beyond by means of DS-1 or higher rate tribu-
taries for relatively low incremental cost. Providing CAP
service also will become a significant source of revenue to
defray some of the initial cost associated with this net-
work architecture. These same ring nodes located at the
hub also will serve as a platform to provide reliable ser-
vice to high-capacity MDUs by providing SONET tribu-
taries to support DLC applications located in cabinets
near the MDU to be served.

Powering

Before advanced services equipment to support tele-
phony, data and wireless is deployed at the hubs, consid-
eration must be given to how the coaxial portion of the
network will be powered. Power to feed the amplifiers
can be provided in the traditional way, but the demand
for better grade of service associated with telephone,
wireless and data services will compel the operator to
look at more sophisticated approaches to powering. In
essence, the operator will have to provide considerably
more power to the coaxial portion of the network.

Proposed telephone wall boxes (approximately 2 to 4
watts each), personal communications services (PCS)
wireless distributed antenna and transmitters (approxi-
mately 50 watts each), and the need to compensate for
additional cable losses will result in power requirements
in proportions not before experienced in the CATV indus-
try. Power consumption isn’t even the biggest issue. That
distinction goes to the distribution and backup of power.



Possible scenarios include: home powering (with and
without battery); and Siamese power feed or coaxial feed
with standby power source.

Service hardware

Now that a physical HFC plant has been established,
service hardware can be positioned at the hub. Consider-
ing telephone service, cable modems with supporting in-
frastructure will be used to transmit robust frequency
agile RF carriers to wall units at subscribing homes. Sig-
nals originating from the subscriber wall box will be
transmitted upstream to be received by the receiver por-
tion of the modem located at the hub location, and pro-
cessed by the supporting infrastructure.

TDM/TDMA concepts will be used for downstream
(typically 350-750 MHz)/upstream (typically 5-42 MHz)
transmission respectively in bands of approximately 2
MHz when using robust QPSK (quadrature phase shift
keying) modulation techniques.

The transmission of three such RF carriers in a 6 MHz
equivalent video channel will yield 72 lines of telephony
to be distributed amongst participating subscribers of the
optical node. Incremental capacity can be provided by as-
signing additional bandwidth to the node, or the intro-
duction of RF concentration, which will significantly in-
crease the number of subscribers supported by the initial
72 lines deployed. The improvement factor is a function
of grade of service and subscriber usage.

The DS-1 traffic derived from the telephone support-
ing infrastructure can now be carried by the SONET ring
to the headend, or to the local supporting switch. It is
considered beneficial to select a telephone access product
that has an OAM&P compatible with the SONET ring to
facilitate network integration and overall operation of
the network. The telephone access product selected also
should support the Bellcore TR303 standard to permit
concentration information resulting in reduced DS-1
count and inherent reduced transport cost.

Data service hardware also will be placed in the hub
location to transmit high-speed downstream data in 6
MHz bands using typically 64-QAM (quadrature ampli-
tude modulation) to realize throughput data speeds of ap-
proximately 28 Mb/s. Upstream data will be at a lower
speed and be supported by a more robust modulation
technique. It is anticipated that access to the data modem
common infrastructure will be in increments of approxi-
mately 155 Mb/s or at the OC-3 rate. This rate again jus-
tifies the deployment of the SONET ring topography.

Wireless service hardware also will be placed in the
hub location. The physical hub site could be used as a
macro cell, if tower and antenna are permitted, but will
be used primarily to launch RF signals to the nodes over
the HFC plant. Radio transmit frequencies (nominally
1.9 GHz) will be downconverted at the hub to a compati-
ble HFC downstream frequency (typically 350-750 MHz).
At a specified location in the plant, the signal will be up-
converted to the original transmit frequency to drive a
distributed antenna to illuminate the equivalent of a
“mini” cell. Several such antennas, operating in simul-
cast will establish the basis of a cell. The size of the re-
sultant cell, will depend upon terrain, grade of service,
signal obstruction and degree of in-building signal pene-
tration, etc.

The introduction of wireless technology brings back

Reader Service Number 218

oth YEAR IN A ROW

'90 Average
‘91 Average
'92 Average

‘93 Average
‘94 Average

Repair Charge =~ $100.00

Including Parts

TULSAT (800) 3315997 TULSAT

Receivers IPkocessons |Modvlmous YCIls | SA Lncs

IRD’s
Receivers
Combiners
Processors
Modulators
Demodulators
Antenna Pre-Amps

BLONDER
TONGUE

800-331-5997

New and Used

TRAPS

Negative Positive Tiering

PASSIVES

Taps DCs Splitters Power Inserters LEQs

oSCIENTIFIC ~  JERROLD  « MAGNAVOX
ATLANTA *(-(OR *REGAL

*MILLINIUM  *RCA *RMS

*ANTRONICS *EAGLE *GENERIC

CONNECTORS

Popular and Hard to Find Sizes

1605 E. Iol
Broken Arrow. OK "74012

800-331-59927

:
:
:

JUNE 1995 o COMMUNICATIONS TECHNOLOGY

See us at SCTE Cable Tec Expo, Booth #443 & 445

51




Dot &= ~~~=-—~ - — - - - e = = ===
services - Voice
— ) N\~ services Services
Video insertion SONET ring d opplicatons
Digital trunking
SONET ring SONET ring Sl
Optical fiber iy
Bridger
Hybrid fiber/coox
; . | ine extender network
u Taps
i I
f
= :-1 4T
Multiple dwelling unit Small business ot d__r Subscriber
ingle-fomily dwelling
Moble customer

the issue of powering as described earlier. Network pow-
ering tends to support this application favorably.

This same SONET ring also could be used to support
digital “advertisement insertion” capabilities, which
could be programmed for either broadcast to the entire
hub population or focused to address only a targeted
node or subnode element depending on the coaxial net-
work configuration. Other possible future uses of the
SONET ring include the support of video-on-demand
(VOD) capabilities with signals originating at the head-
end and managed by means of ATM functionality.

Signals derived from the proposed new services can be
aggregated at the headend for transmission to a central-
ized location for switch processing for wireline and wire-
less telephony before interfacing with the public switched
telephone network.

Data services also need to be transported and pro-
cessed to interface with information sources. For this ap-
plication, the proposed solution is to integrate the SONET
hub ring with a subsequent ring to aggregate all possible
services for delivery to a common processing location.

The use of a ring to consolidate advanced service sig-
nals from diverse headends suggests the possibility of
also using SONET technology to consolidate headend lo-
cations for the support of video signals. High-capacity
SONET rings, when carrying bidirectional telephone and
data signals can be extended to carry high-quality digi-
tized video signals from a “super headend” or redundant
“super headend” at a relatively competitive incremental
cost using full-motion video CODECs. DS-3 CODECs are
now available with BTSC capability to significantly re-
duce integration to the overall network. Transporting the
video signals digitally eliminates the distance sensitivity
of analog transmission and permits the eventual connec-

tivity with other networks with similar interface at the
universal North American DS-3 rate.

Summary

The proposed architecture (Figure 2), through the ex-
tensive use of SONET ring technology establishes a cost-
effective, survivable network to transport advanced ser-
vices nearer to the served customer. Rings with their in-
herent survivability attributes permit the reduction in
home-run fiber costs, yet present no blockage potential
since electronic upgrades to higher bit rates are available
and proven.

The OAM&P protocols of the SONET standards will
permit interface to a network OSS with relative ease and
ensure that network reliability and customer service is
maintained at the requisite level.

The use of DC power to operate AM/VSB electronics at
headends and hubs results in improved power efficiency
through the elimination of inverters and improved net-
work reliability with reduced overall operating cost.

High-capacity SONET rings can be used effectively for
headend consolidation and the transpert of advanced sig-
nals cost-effectively while offering flexibility and univer-
sal networking possibilities.

The introduction of the hub location with SONET con-
nectivity permits services to be deployed nearer to the
customer base and provides extensive flexibility for the
deployment of telephony, data and wireless, as well as
the eventual introduction of local digital ad insertion and
VOD, etc., in addition to supporting a CAP business plat-
form.

This architecture fully meets expectations and objec-
tives of the industry and ensures that fature features can
be readily accommodated. €T
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CONSTRUCTING

THE

FUTURE

By James Goins, Areq Technical Manager, TCI of South Florida

Think reliability
hefore you construct

lanning and constructing
a communications system
requires an analysis of
several different factors
such as how and where the system
will operate. Two of the most impor-
tant capabilities for consideration
are information-carrying capacity
and reliability. Of course, cost is al-
ways a major consideration. Howev-
er, paying more for a system does
not automatically alleviate the other
considerations.

System reliability is usually de-
fined as the percent of time a sys-
tem is capable of meeting its design
standards divided by the amount of
total time in a period. Reliability, or

lack of it, in a system is often
thought of as outage time. Actually,
any time the system does not meet
its design standards, such as a poor
signal-to-noise ratio (S/N) in an ana-
log system or high bit error rate
(BER) in a digital system, it is
falling below its reliability stan-
dards. A client paying to have data
transported on the network will cer-
tainly expect and demand that the
system be online and meeting its de-
sign standards a high percentage of
the time. One hour of down time per
year equates to 99.99988% reliabili-
ty. This is in the range of what a
paying client will expect from the
network. Obviously, a requirement

for redundancy exists if these stan-
dards are to be met.

Design and installation

An engineer designing or upgrading
a system must consider total system re-
liability before the physical construc-
tion begins. It is too late to consider re-
liability standards after clients have
signed contracts. Evaluation of the reli-
ability of the different parts, the quali-
ty of installation of the parts, the oper-
ating environment of the system and
the speed of maintenance of the system
components determine the total system
reliability. The speed of repairing prob-
lems is the most important factor in es-
tablishing system reliability. -
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Typically, the manufacturer will
specify the individual system devices
to meet or exceed a particular failure
rate. On manufactured devices, the
usual method is to specify the mean
time between failure (MTBF). The
MTBF is a specified number of hours
arrived at by laboratory experiments
on the devices. Warranties are often
based, at least to some extent, on the
expected failure rate of the discrete de-
vices. The engineer designing a system
must consider not only the reliability
of the different system components on
an individual basis but also their relia-

bility as a part of the whole system.

The quality of installation of the dif-
ferent components in a communica-
tions system can easily reduce the reli-
ability of the complete system because
of inferior workmanship. The engineer
designing for a specified reliability
standard must ensure that the proce-
dure for installation work is stringent
enough to force the installation group
to have quality control.

Intermittent connections caused by
poor workmanship is the most preva-
lent defect in installation. The only way
to reduce this problem is by inspection

Sophisticated Networks Require...

Model DCSG
2 CARRIER SIGNAL GENERATOR
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ALIGNMENT SYSTEM
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FIELD PORTABLE
RETURN
ALIGNMENT
UNIT

7000 &
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of the work. In addition, a penalty is
mandated if poor installation quality
causes delays in meeting the activation
date. Therefore, if the completed sys-
tem does not meet the specified relia-
bility standards on the specified date
and the cause is related to installation
work, the contractor or person in
charge of installation must be held ac-
countable. If this expectation is noted
in the beginning, higher quality work
will result.

Operating environment

The operating environment of the
system itself must be known by the
system engineer when reliability con-
siderations are evaluated. The environ-
ment and environmental concerns are
considered when the individual system
components are evaluated.

Frequently, the system designer
only uses the manufacturer’s specifica-
tions and wraps them into considera-
tions for the reliability of the whole
system. A very important example of
this is the heat dissipaters or heat sink
fins on electronic equipment. The dissi-
paters are designed to transfer heat to
the surrounding air. Therefore, the air
must move continuously for proper
cooling to take place. The movement of
air will happen naturally by convection
unless restricted by enclosures. Quite
often, devices are placed in the upper-
most slot of a cabinet with no louvers
or vents, thus minimizing convection
cooling. Since heat rises, any device
placed higher in the cabinet than any
vents or openings will suffer a severely
reduced life expectancy. The manufac-
turer’s specifications are valid only if
the devices are installed and operated
as intended.

Other considerations in reliability
related to the environment will be the
quality of the power feed. If the power
supplied by the power company has a
problem with power surges, spikes,
brownouts or other anomalies, proper
conditioning of the power is a necessi-
ty. In addition, backup power is neces-
sary for reliability considerations.
Bonding and grounding only to the
NESC and/or NEC standards will not
be enough in some high lightning envi-
ronments. Bonding on every pole in
outside aerial plant will reduce the in-
ductive coupling from overhead power
lines into the communications cable.

Here in the Florida environment, it
is required that we consider the effects
of salt spray on devices located outside
in coastal areas. Each geographic area
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has its own share of unique problems
relating to the environment. A design
engineer cannot ignore these different
problems. Consideration factors for
outside plant in California are differ-
ent from those in Florida.

Repair considerations

Another factor often overlooked by
design engineers is the length of time it
takes to repair a problem when it does
occur. Many systems are supposedly
built to “bulletproof” standards.

Quite often, no thought about the re-
placement time of a defective compo-

nent is given. Maintenance considera-
tion is part of the reliability engineering
process. In addition, maintenance cost
must be a factor during decision-mak-
ing on the overall system cost.

Using a five- or 10-year system cost
analysis will include the maintenance
cost factor. The equipment purchased,
its location and the installation all im-
pact the ability to maintain the equip-
ment. Proper training, equipping and
simulations for emergency repairs are a
necessity for maintenance technicians.

Waiting until the first catastrophic
outage occurs is not the time to con-
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sider maintenance. On the contrary,
during installation planning, and dur-
ing purchasing decisions, the thought
of “how long will it take to get to this
device and replace it” must be at the
forefront of reliability thinking. There-
fore, the system design engineer must
consult with the maintenance opera-
tion staff before final decisions on the
purchase and placement of equipment.

Conclusion

Cable companies are no longer just
looking at entertainment TV for rev-
enue sources. They are looking at
building the information superhigh-
way, or part of it, to increase revenue
by carrying data traffic for other busi-
nesses or telephone traffic for the
public.

The considerations of building the
networks of tomorrow are different
from those considerations of a few
years ago. Reliability standards must
now occupy a major role in our engi-
neering thinking process.

Where a two-hour outage used to be
acceptable, the network clients of to-
morrow expect only a few minutes per
year of downtime at the most. When
the BER goes higher than specified or
the S/N goes lower than specified, the
reliability clock starts running.

Several factors that are important
to reliability go into the design engi-
neer’s thinking process. The quality
of the individual devices in the net-
work and their rated MTBF will have
an effect on the total system reliabili-
ty. Thus, this is the first considera-
tion. The quality of installation of
these individual devices is a major
factor in system failures. Strict ad-
herence to the device manufacturer
and the system designer specifica-
tions is necessary during the installa-
tion process. Designing for the envi-
ronment in which the system will op-
erate and selection of the components
that meet environmental considera-
tions also are very important,.

However, the most important fac-
tor in reliability engineering is the
speed with which problems are
solved. Technical problems are in-
evitable in mechanical and electronic
equipment. Therefore, we must pre-
pare our staff to repair these techni-
cal problems in the least amount of
time. Reliability of the network has
become an important part of the
thinking process of engineers who are
responsible for building the informa-
tion superhighway. CT
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companies are in the process of a num-
ber of trials. Northern Telecom has an-
nounced plans for a 1.5 Mb/s bidirec-
tional modem. Jerrold PC LinX will
one day deliver data to homes at 30
Mb/s. Scientific-Atlanta and Hewlett-
Packard also are planning on creating
their own data modem offerings.

But big questions remain. For
starters, the cable industry has to fig-
ure out how to make these networks
work on a highly reliable basis. On the
other side, these modems by them-
selves will only allow cable operators
to connect across a single cable net-
work. Operators will probably need to
connect to wide area networks (WAN’s)
like the Internet or America Online to
attract a large customer base. On the
other side of the fence, technology is
coming along that will enable broad-
casters to put data onto their net-
works, perhaps in competition with
some of cable’s businesses.

Putting business on the net

Businesses may be warming to the
idea of using cable operators for data.
An indicator of this trend can be
gleamed from some statistics derived
from a direct mail campaign conducted
by Lois Levick, marketing manager of
emerging network technologies at Digi-
tal Equipment Corp. Last October, she
mailed out a multi-industry question-
naire to 73,000 businesses of all sizes
that asked about their interest in
using their local cable company to sup-
ply their data networking needs. By
the end of December, 9,344 people had
responded (or 12.8% of those sur-
veyed). Levick says that 80% of the re-
spondents indicated a moderate to
high level of interest in using cable
companies for their data needs.

This level of response is extremely
high for a direct mail survey of this
sort. Most surveys only bring in a few
percent response rate over the course
of the study. But perhaps their interest
was piqued by DEC’s offer to send out
a free 20-page Internet Access Guide to
the respondents. At any rate, Levick is
planning on using the survey results to
target cable operators in areas with a
lot of positive responses.

At the moment, the largest single
obstacle for businesses moving their
data over coax are questions about the
reliability and security in the field.
Schools and institutional networks
could provide an opportunity for cable
operators to field test the technology
and train their technicians on it with-
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out fearing dire consequences if prob-
lems emerge.

Wiring the islands

Oceanic Cablevision in Hawaii has
been building such a data network on
the island of Oahu for the school sys-
tem and is getting paid for it. This pro-
vides the company with the opportuni-
ty to learn about the technology with-
out dire consequences if a few prob-
lems emerge.

Notes Mike Goodish, vice president
of engineering at Oceanic, “Our learn-
ing curve is telling us that you want to

get your feet wet with this stuff if you
can. I would not want to roll out ser-
vice commercially until we better un-
derstand how it works. You are getting
into two-way applications on coax,
which has its demands. Then you have
to get your people understanding data
transmission in addition to under-
standing RF technology. That is some-
thing that takes time and if you can
find an application to help get your
people exposed to that, all the better.”
Oceanic’s network feeds 240,000
out of Oahu’s 250,000 cable sub-
scribers. As part of its obligations, the
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company must give the state some
dark fiber throughout its network.
The school system decided to use
some of this capacity for interconnect-
ing schools at high data rates and
videoconferencing. It is planning on
hooking up 70 schools by June 1995
and 200 by the end of 1996. It will
cost the school district $660,000 to
equip the first 70 schools and cable
network with data equipment, and
Goodish estimates it will cost about
$1.8 million to equip all the schools.

In addition, the state administra-
tion that runs all of Hawaii’s public
schools is planning on extending the
network to other islands in Hawaii
and connecting it up to cable data
networks there. However, these will
be relatively sparse in relation to the
Oahu network because there are only
about 40 public schools on all of the
other islands put together.

The chief bottleneck at the mo-
ment is Oceanic’s fiber deployment
plans. It is in process of running
fiber to 600 sets of 500-subscriber
nodes in each neighborhood. As the
company deploys the fiber, it also is
installing ChannelWorks networking
equipment from LANcity Corp. in
each school and local node. This
equipment enables it to put a 10
Mb/s bidirectional network onto a
single 6 MHz channel on the coax
network going to the school. At the
local node, RF converters transfer
the signal from the coax to a 100
Mb/s ADC FiberMux Magnum 100
proprietary network. The FiberMux
network is broken up into 10, 10
Mb/s channels.

Inside the school, a splitter splits
the signal to a coax video network
and a ChannelWorks router. Data
goes from the router to one or more
LANS set up in each school. Many of
the schools have separate networks
set up for administration and educa-
tion. The most popular applications
on this network are Internet access; e-
mail between students; school-to-
school file transfers and administra-
tive applications that ship schedules
and student records around; and
desktop conferencing. But Goodish
pointed out, “Desktop conferencing
seems to have immediate appeal but
also has some limitations in terms of
quality and the cost of terminal equip-
ment.”

Although the state is paying the
cost of the network, it did get some
funding for other aspects of the pro-
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REAL TIME MPEG-1 AND MPEG-2
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Vela Rescarch MPEG-2 Encoders are
capable of real time compression of video
information into either the MPEG-1 ISO
11172 standard or the MPEG-2 ISO 13818
standard. This feature allows full inter-
opcerability with the next generation of
MPEG-2- compliant decoder technology
while offering full compatibility with today’s
MPEG-1- based PC and CD technologies.
VERSATILITY

Vela’s MPEG encoders accept a variety of
video standards such as NTSC and PAL,
and input signal formats that include
composite, S-Video, Y/U/V or Digital D-1.
This flexibility eliminates the need for
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ject. The National Science Foundation
is funding $4.21 million over the next
three years to train teachers how to
use the network.

Goodish believes this type of net-
work has some potential for business.
He said, “But at this point, one of the
concerns is the traffic-handling capa-
bility. If someone is in there doing
huge file transfers, it could take very
few users to create a latency problem
that restricts your ability to commer-
cial users. I think it is something that
you complement with other technolo-
gy. Switching could help, and we may
implement switching in the headend,
but this is too early to make a deci-
sion.”

How the Internet fits in

One of the most exciting applica-
tions for these modems will be high-
speed connections to the Internet.
The Internet is a network of comput-
ers that communicate using the
TCP/IP protocol. It has been around
in one form or another since the '70s
when researchers turned on the
ARPANET, a Department of Defense
network designed to be reliable even
if several of the switching centers
were knocked out. The end result was
a “network of networks” capable of
tying together a large number of indi-
vidual networks.

Until recently, the Internet re-
mained an intellectual curiosity for
schools and hobbyists. The nerds that
surfed it all new the cryptic UNIX
commands required to get around.
One of the more interesting develop-
ments was the creation of the World
Wide Web (WWW) in 1992 by Tim
Berners-Lee at CERN in Switzerland.
It provided an environment for creat-
ing hypertext documents on the In-
ternet that contained references to
other documents. However, the
WWW remained an intellectual cu-
riosity until March 1993 when a team
of undergraduate students led by
Marc Andreessen at the National
Center for Supercomputing Applica-
tions in Champaign-Urbana, IL, cre-
ated a graphical user-interface called
Mosaic.

Mosaic and other browsers it in-
spired enabled people to view docu-
ments with text, graphics, audio
and even video clips mixed togeth-
er. According to the Internet index
compiled by Win Treese, WWW
traffic grew 443,931% in 1993 and
another 1,713% in 1994 to about
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269 billion bytes of information.

Andreessen and his team have
since graduated from the university
and gone to California where they
launched Netscape Communications.
Initially the company created a better
browser for the Internet. Mosaic was
optimized for the high-speed 45 Mb/s
links the team had access to at the
University, but was a bit poky on the
slower 14.4 kb/s modems common for
most computer hobbyists.

The company created Netscape as
a welcome improvement that uses a
number of tricks to make Internet

surfing a far more enjoyable experi-
ence. The program is downloadable
from the Internet and is free for indi-
viduals and schools but businesses
are requested to pay a modest licens-
ing fee.

Securing the Internet for commerce
However, the most interesting thing
about Netscape is not the browser but
the server being been developed for se-
cure transactions on the Internet. The
Internet has had a history of bad secu-
rity. Hackers have shown that it is not
too difficult to intercept data packets
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as they travel down the net and look
for sensitive information.

For example, Mark Mitnick was re-
cently busted for putting sniffer pro-
grams on the Internet that tracked
down credit card numbers and pass-
words. His sniffer had acquired 20,000
of them by the time he was found. A
special task force finally managed to
apprehend him in North Carolina last
February where he was hacking from
a cellular telephone.

One of the most exciting technolo-
gies for securing the Internet is the
RSA encryption algorithm developed
by a team of researchers at MIT in
1977. It is named after its developers,
Ron Rivest, Adi Shamir and Len Adle-
man. The algorithm enables people to
do very secure communication with
digital signatures to ensure that mes-
sages are not tampered with or forged.
Every person that uses it is given two
keys — public and private. When you
want to send a message, you use your
private key and the recipient’s public
key to encrypt the message. When the
recipient receives it, he uses your pub-
lic key and his private key to decrypt
the message.

Public key cryptography not only se-

cures communications, but also gives
you a measure of proof of who sent you
the message because a message from
someone will only decrypt if the sender
had access to the right private key.
Consequently, it provides an authenti-
cation mechanism for financial trans-
actions on the Internet. Netscape in-
corporates RSA’s encryption algo-
rithms to companies to put informa-
tion on WWW servers that can only be
accessed by authorized people. It also
can enable credit card information to
flow over the Internet without fear of
hackers stealing or forging the infor-
mation. In fact, Netscape already has
negotiated a deal with MasterCard to
provide vendors with secure connec-
tions for MasterCard transactions.

But how secure is RSA? It is so se-
cure that the U.S. government is
scared of letting it get into the hands
of foreign governments and organiza-
tions. All software programs with RSA
encryption technology are considered
military-grade munitions and are ille-
gal to export. By some estimates it
would take several hundred years to
crack a properly implemented RSA key
using existing technology.

RSA technology also is making the

Internet secure for business networks
as well. Businesses have traditionally
shied away from the Internet for fear
hackers might try to steal their data or
corrupt their computers. The easiest
way around this has been to set up
firewalls that limit Internet access to a
company’s computers. But this also
has meant that the company employ-
ees could not access their office com-
puters from the Internet either.

The Internet promises to offer com-
panies a far cheaper alternative for
tying together offices than traditional
value-added networks or leased lines.
The key reason is that Internet usage
is often priced by the capacity of the
connection and not by the quantity of
packets sent or their distance. In many
cases a company could connect multi-
ple offices through the Internet for as
little as $30 per month per office for a
28 kb/s dial-up connection, or $150 a
month for a full-time connection. En-
terprising cable operators could offer
them several megabits a second for a
few hundred a month and still have a
far more attractive alternative than
anything else around.

Premenos Corp. is one software
company going after this market. It

Permanent Record

Know your flow. Only Condux

offers the most accurate cable tension
monitoring available... load cell torque
input. It measures the actual torque
at the capstan which provides a
consistently true measurement of pull
tension.

A Variety of Packages enables
you to order the Condux Fiber Optic
Cable Puller to match your specific
needs.

Trust the experience of Condux, a

leader in the design and manufacture of
underground cable installation equipment
and tools.

e
Variable Speed Foot Control C 0 N D U X

Condux International, Inc. ¢ 145 Kingswood Road * Mankato, MN 56001 * 800-533-2077 » 507-387-6576 * Fax 507-387-1442
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To help you plant the seeds of progress,
Janet Burton goes back to her roots.

Janel Burton
Spirint/North Supply
National Market Manager — CATV

Janet Burton’s experience in cable programming is a special asset now that she’s on the equipment
side of the industry. It's helping her make Sprint/North Supply vour best choice for a full-line
national distributor.

As a marketing strategist, Janet identifies the best mix of products, so we can give you a complete
selection from a wide range of suppliers. To provide the services you need, Janet draws on her
own marketing experience and Sprint/North Supplv’s product expertise. She listens to our
customers ... talks to manufacturers . .. develops and studies market research.

Then we deliver it all through « svstem that incorporates friendly, knowledgeable service
reps ... on-time delivery from 10 well-stocked distribution centers nationwide. ..
and growing data capabilities for rapid communications.

So as you branch out with new and better networks, let Janet Burton’s know-how feed your
progress. For broadband, telecommunications and data products, call Sprint/North Supply,
your full-line national distributor. We've got what it takes to help you grow.

FREE BROADBAND CATALOG. Call to reqriest a copy of our new broadband catalog or any of the
complete family of catalogs offered by Sprint/North Supply. .
: i g o i) On Line, On Call, On Time

_A .
1-800-639-CATV =—= Sprint
' North Supply
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has developed Templar (an extension
to its Electronic Data Interchange soft-
ware) that enables companies to per-
form secure business transactions over
the Internet using digital signatures.
Templar has been a leading player of
EDI software for mid-range systems,
but it is just one fish in the pond in the
overall EDI market. According to
Daniel Federman, president of Pre-
menos, the EDI market hit $1.7 billion
last year. Only $250 million came from
software. The big chunk of that came
from value-added networks (VANSs)
($400 million) and direct connections
($300 million). According to Federman,
some companies will be able to cut
their communications costs associated
with EDI in half or more by using the
Internet.

For businesses, the best news about
the Internet is not just that they can
send transactions to one another, but
they also can send data, like
CAD/CAM drawings used to build the
products described in the EDI forms.
Mike Gordon, manager of advanced
systems at Avex Electronics, has been
doing a pilot with Premenos for the
last month. He said the key to EDI
transactions is their ability to reduce

the cycle time for creating new prod-
ucts. Avex did not use VANSs to send
engineering data because it got
charged by the byte, and with
megabyte-sized CAD drawings it was
cheaper to just pop them in the mail.
But with the Internet system Avex
can send any data back and forth to
its customers and this has helped the
company reduce cycle time from a few
months to a week.

But Templar does nothing to pre-
vent hackers from breaking into a
company’s network. Network man-
agers often use firewalls that limit In-
ternet access to a few publicity docu-
ments set up on the Internet. This
also prevents employees from taking
advantage of the Internet for doing
work on the road or in an outside of-
fice.

For employees in a large fixed loca-
tion, Semaphore Technologies has de-
veloped a line of products that enable
companies to interconnect remote of-
fices via dedicated lines, frame relay
or TCP/IP over the Internet. The
TCP/IP product has been shipping for
about a year and the company is just
getting ready to roll out a new version
for frame relay. A single $4,500 box

can handle 15 computers over a
TCP/IP net.

The Semaphore technology is best
suited for large offices, not the mobile
worker. Virtual Open Network Envi-
ronment in Rockville, MD, has been
demonstrating a new concept in mobile
firewalls. It is based on an interface it
developed to Trusted Information Sys-
tem’s firewall that enables employees
to securely telenet into the system. It
also supports WWW, FTP and Gopher
transactions in a nonsecure way. The
firewall costs about $18,000 for all soft-
ware and hardware. The card readers
cost about $100 each. The cards them-
selves are smart cards that are being
adopted by the financial industry
today. Tom McCreary, product manag-
er of the Smart Wall, said that al-
though these cards cost $15 today, vol-
ume deployment by the financial in-
dustry will drive their cost to $1 each
in a few years.

The exciting thing about the Smart
Wall is that it is cheap enough for a
consumer purchasing model. McCreary
pointed out that these cards have com-
partments for up to eight different
pieces of data. People could store their
ATM number, Visa number and infor-

Build Your Network

Telsta construction lifts and tools are the perfect
match for today’s high production fiber optic and broad-
band network construction. Nothing beats a Telsta

when it comes to maximizing your manpower and

lowering construction costs. Towering capability,

more side reach and day-to-day dependability
make every job faster and more profitable.

Now you can put Telsta's leading edge

technology to work for you at a lower cost than
you thought possible — even compared to used

TELSTA LIFTS, TOOLS AND TECHNOLOGY INCREASE

equipment. Telsta offers the lowest cost three, four
and five year lease packages in the industry. Add to that
Telsta's customized construction training and you can
see the extra value you get when you choose Telsta.
Superior construction technology, super lease deals,

high resale values and the best field service program in
the industry...that's why the Telsta Way is the way to

profit from the boom in network construction.

TELSTA
@I A LIFT

ABOVE THE REST

Mobile Tool International, Inc.
P.O. Box 666

5600 W. 88th Ave.
Westminster, Colorado 80030
Phone: (303) 427-3700

Telsta's specialized aerial construction procedures
can lower costs by as much as 25%. Send for our free
network construction information package.
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SENCORE

The Answer Is Simple -
Everything You Need

[s Already In The
SL750A “CHANNELIZER™™

\ll Tuda\'
For Your FREE
Field Tv iall

Pyt

-------------------

n an average outage or service call, do you really

know which instrument you're going to need to
troubleshoot the problem? Do you need a DVM to check
voltage levels at the amplifier? How about a signal level
meter to test levels across the spectrum? Then for the
final test, what does the picture really look like? Are
there interference problems you can’t see by looking at
signal level or a frequency spectrum?

Sencore wants to make every service call easier and
more convenient for you. That's why the SL750A
“CHANNELIZER” covers all these requirements in one
complete unit. You'll have every instrument you need at
your fingertips. To find out how the SL750A answers
your troubleshooting needs...

Call 1-800-SENCORE ext. 803 (736-2673
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740 dB'returnloss @ 1'GHz!

True Non-Rotational Design

You Asked.

Amphenol Delivers.

Non-Rotational, 40 dB @

Brass Cable Grippers with Nickel Plating

sistant to Environmental Conditions

Amphenol Hardline
Gold Series CATV
Connectors -

You asked for a superior product at a
competitive price. Amphenol delivers the
industry’s first true non-rotational, 3-piece,
slim design hardline connector for CATV trunk
and feeder system applications. Amphenol’s
Gold Series CATV Connectors deliver what
you need, and much more.

You’ll save installation time, enhance the
quality of your connections, and provide years
of installed performance in even the harshest
conditions.

For more information and samples of Amphenol’s CATV hardline
Non-Rotational Gold Series connectors, call 1-800-881-9913.

Amphenol® is the
world’s largest manufacturer
of coaxial cable connectors.

No one offers so much.
Or gives you more.

* Patent Pending

Feature

True non-rotational design

Brass cable gripper

Return loss to 1 GHz, guaranteed

Attenuation, max. dB

Hex nuts all same wrench size

Positive stop installation

2" long pin as standard on
all items

3-piece connectors, for visible
conductor entry

Aluminum Finish

Amphenol CATV hardline Non-Rotational Gold Series connectors

* Impedance: 75 ohms ¢ Return loss: > typical 40 dB @ 1.0 GHz
¢ Insertion loss: < 0.05 dB @ 1.0 GHz

Amphenol CATV Hardlin

Eliminates instaliation stresses
and latent cable defects

Provides harder materiat, to grip
cable more firmly

Reduces need for repeaters on
long runs

Reduces need for repeaters on
long runs

Reduces costs for installation
tooling and makes installation
foolproof

Gives positive proof of proper
installation

Reduces inventory when both
short and long pins may be
required

Gives positive proof of proper

installation - both insertion align-
ment and center conductor grip

Superior corrosion resistance

Mating: Pin type has standard 5/8-24 UNEF thread. Full cabl
retention over temperature range. Designed to release
cable prior to cable tensile failure.




GHz Hardline Connectors

Positive Stop Installations

Slim Design for Use in Confined Spaces
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‘Materials:  Aluminum - 6262 type ® Brass - Alloys to QQ-B-62€ Temperature range: -40°F ;-40°C) to +140°F (+60°C)

* Plastics to various specifications Corrosion: Designed to meet ASTM 368 TASS corrosion
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Amphenol Weatherseal
CATV Connectors -

When you need a true round crimp, weatherproof

CATV F connector, depend on Amphenol for your solution.
Ideal for use where fully weatherproof interconnections are
required, our one-piece, one-crimp assembly method is
fast, inexpensive but so very effective. Our exclusive com-
bination of corrosion-resistant Sulfamate Nickel Plating
and weatherproof O-Ring combine to provide the uitimate
in all-weather performance.

Weatherseal F Connector Fealures:

* 59 and 6 series cable uses standard 1/4”-1/4" prep

* One crimp - with inexpensive hand tools that crimp 59, 6, 7, and 11 Series cable

* One-piece for easy, low cost installation

* Weatherproof at both cable attachment and mating face - no additional sleeves or
sealing compounds are required

= Long life - Amphenol reliability reduces maintenance costs

» Terminates popular 59, 6, 7, and 11 Series CATV cables, including Times Regular,
Underground, lifeTime™ and CATV listed - with Standard, Premium, Trishield and
Quadshield braid coverage

* Excellent cable retention - minimum 40 Ibs. pull-off force

* Mates with available CATV F female connectors and retains weatherproof
characteristics

» Designed and manufactured to Bellcore SPEC (TA-NWT-001503)

Amphenol Weatherseal CATV F series connectors

Electrical
¢ Impedance: 75 ohms
* Frequency range: DC-1GHz
¢ RF leakage (screening effectiveness): -100 dB minimum @ 1 GHz
* VSWR: < 1.06 @ 1GHz
Material
Coupling nuts and bodies: Brass
Plating: Crimp Ring: Tin-lead
Coupling nuts: ASTROPLATE" (Bright Nickef)
Environmental
Temperature range: -40°F (-40°C) to +140°F (+60°C)
Weatherproof: At cable attachment and at mating face.
Mechanical
Mating: 3/8-32 threaded coupling
Mating torque: 20 in.-lbs.
Cable attachment: Radial braid-crimp
Cable retention: 40 Ibs. minimum

O-Ring

Long Life

1 Weatherproc
Designed anc
Manufactured
to Bellcore S : .
(TA-NWT-001 * T One Crimp

s |

One-Piece fi
Easy, Low-C
Installation

Uses Standarc
1/4”-1/4” Preg

Excellent Cak
Retention

INFO REQUEST ¢ FAX BACK FOR FAST RESPONSE « (203) 796-2091

In your work do you: (check one)

Recommend or specify through design

or engineering what connectors to use?

Install or supervise installation of connectors?

ooo @

Purchase connectors?

NAME TITLE

COMPANY NAME

COMPANY ADDRESS

cITY STATE ZIP
TELEPHONE FAX

Please send me: (check those that apply)

Amphenol

CATV CONNECTORS

One Kennedy Avenue, Danbury, CT 06810
Tel: 1-800-881-9913 ¢ (203) 796-2072 » Fax: (203) 796-2091

Amphenol® CATV Connectors

ﬁc Times Fiber Communications, Inc.

D Catalog D Samples

D F Connectors

D RG-6 D Reg. D Quad
D RG-11 Cable Type Used

D Hardline

For samples, product information or to speak with an Ampher
representative, mail or fax this request form today!

D Info on OEM Produc

Cable Type Used

Cable Type and Size

Amphenol Fiber Opti



mation on the card. Then when they
log on, they could transmit their data
securely to the firewall where the pay-
ment could be processed. Of course,
that will require the widespread distri-
bution of the card readers to con-
sumers.

Some options for cable ops

In the business world, bidirectional
communications is of course important.
A company may want to shunt large
files all over the network. But con-
sumers may be quite satisfied with
asymmetrical communications that en-
able them to quickly receive video and
audio clips at high speeds, but only
send data at a slower rate. Hybrid
Networks has teamed with Intel to
provide a 10 Mb/s downstream and 64
kb/s upstream network.

The companies are working on tri-
als of the technology with both TCI
and Viacom. Intel will sell the cable
modem itself and Hybrid will work
with cable operators to set up connec-
tions to WANSs like the Internet, Com-
puServe and America Online. Notes
Ed Moura, president of Hybrid, “We
just want to make this available in
large quantities. We have the high

speed and low cost plus the network-
ing technology to put this together,
and show the operator there is a busi-
ness here.”

The one limitation of this approach
is that the bandwidth is shared be-
tween all of the users on the network
at any given time. Jake Smith, presi-
dent of Cactus Computer, believes the
vendors are setting themselves up. Al-
though several hundred people could
still share the cable network and get
much faster access to the Internet, the
Internet would slow down significantly
if a substantial number of people with
higher speed modems were to plug into
it.

Smith notes that most of the servers
on the Internet are sized for 10 kb/s
connections. Cable customer who pay
more for high-speed access may feel
cheated if they see little improvement
because of the latencies inherent in the
Internet itself.

Cable operators do have some op-
tions. They can set up a server that
caches frequently accessed data locally
on the network. Then when others
want the same data, it only has to come
across the local network to get to them.

Another option is for cable operators

to set up their own Internet servers,
and then sell the space to shops and
businesses in each local community. At
the last Western Show, Analytical Sci-
ences Corp. demonstrated the Neigh-
borhood USA system, which is a multi-
media WWW server for delivering
video, audio and text over a cable oper-
ator’s data network. Hundreds of other
companies are setting up shops on the
Internet that sell everything from pizza
to sex toys. There is a tremendous op-
portunity for server providers, particu-
larly if they can guarantee merchants
that potential clients will have enough
bandwidth to view audio/video catalogs
and ads without annoying delays.

Subsuming it into the box

Even with the latest generation of
PC-based graphical user-interface soft-
ware, getting on to the Internet can
still be expensive and complicated for
many consumers. They have to buy a
PC and then pay a minimum of $10 a
month for just casual surfing. But
many of them just want to surf
around, look at catalogs, weather maps
and other goodies found freely on the
Internet, without having to get a com-
puter to do so. Perhaps this was be-

BROADBAND NETWORK
PROTECTION SYSTEMS

Joslyn offers products that solve your current Broadband

JOSLY

ELECTRONIC SYSTEMS CORPORATION

A JOSLYN COMPANY

See us at SCTE Cable Tec Expo, Booth #317

Network Protection requirements at the subscriber drop. Our
integrated Network Interface/Protection System is designed
to protect both twisted-pair and coax drops, and offers easy
installation and maintenance—all in one convenient housing.

..NETWORK INTERFACE DEVICE The 7090 series Network
Interface Device is designed for outdoor use in any single-

or multi-pair residential or commercial installation. It can be
configured in pair counts from 1 to 6 or 4 pair/2 coaxial lines.

HYBRID STATION PROTECTOR The 356H hybrid gas
tube/MOV station protector provides protection against light-
ning surges, power-cross conditions and ground potential
rises on twisted-pair conductors serving subscriber premises.

.. COAXIAL PROTECTOR The 1740-01-H18 coaxial protector

provides protection against damaging surges and has a fail-
short mechanism in the event of dangerous power-crosses
on 75-ohm coax lines.

YOU NEED JOSLYN PROTECTION

N To find out more about the

Joslyn Broadband Protection Systems,
please call Mark Cronin at

(800) 752-8068

Goleta, California USA

FAX: (805) 968-0922
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He Can Find Drugs, Explosives, Termites and People...

To some people, accuracy and
consistency are worth it...the original.

THE NEW WAVETRACKER

See us at SCTE Cable Tec Expo, Booth #836

Reader Service Number 56

but this RF leakage thing has got him depressed.

After a 6 year career in law enforcement with the Kinchlow, Alabama
Police Department, Duke decided to hang-it-up. He put a lot of bad
guys in jail and even found termites at the Mayor’s house. Now he just
watches the kids play, eats a little too much, and can still keep the
postal guy a little off balance from time to time.

His tracking days are over, but the thought of trying to track RF
leakage still intrigues him. It takes a special talent to find that stuff.

Cable Leakage Technologies has been in the RF leakage detection
business for over 5 years and has patrolled over 4.8 million miles of
cable all over the world. Wavetracker boasts positive identification,
2-5 meter positioned accuracy and one step prioritization. And all of
that because CLT invenied the original Wavetracker...it’s that simple.

The Wavetracker won’t meet you at the door and you can’t scratch
behind it’s ear, but we’re working on that.

All New:

 Trilithic Channel Tag Ready - 2-5 Meter Positional Accuracy
100% of the Time + Windows Based - One Step Processing

* All New Hard/Software « Solid State Nonvolatile Data Storage

* Upgraded Digital Mapping

Standard:
* Work Order Creation + Quality Control « Proof * Quarterly Monitoring/
Comparison + Archiving » Time Management « GPS Tracking

w

c LT CABLE LEAKAGE TECHNOLOGIES

1111 Internatioral Pkwy., Suite 110
Richardson, Texas 75081
300.783.8878 - 214.907.8100



hind GTE’s thinking in its mainStreet
data service for cable TV systems. The
service is being rolled out to 550,000
homes in New England by Continental
Cablevision.

Although the service has no tie in to
the Internet, it does enable a cable op-
erator to put about 75 interactive data
services onto a single 6 MHz cable
channel. Consumers pay $9.95 per
month to access encyclopedias, stock
quotes and interactive games. Interac-
tivity is accomplished either over a
two-way cable plant or a telephone
line. A GTE chip in the set-top box
converts the data into virtual channels
that mouse potatoes can surf. Howev-
er, according to Tom Grieb, mainStreet
general manager, the company expects
to get out of the hardware side of the
business soon. “We are an interactive
cable channel. We are not a hardware
or systems provider,” he said.

But at the moment, GTE is willing
to do whatever it takes to get the ser-
vice out on cable systems today. Grieb
said, “We built the business model that
assumed we did everything. Then we
negotiate with the cable company a
deal that makes sense to us and them.
One example is billing. It would cost

us $1 per subscriber to do a separate
bill, but cable operators could add an-
other line to their bill for about 5
cents. As long as the overall business
model makes sense, you can split the
revenues based on who pays the costs.”

Grieb said his strategy is to work
with the top MSOs. He is planning on
rolling out mainStreet to the top 20 TV
markets in the next five years.

The most popular application on
mainStreet in terms of time spent are
the games. Some of them, such as QB1
(a play-along football game) can last
for hours. But information and finan-
cial applications receive far more ac-
cesses for short durations of time as
people look for information. Grieb said
that other applications help to sell the
service, even though they may not get
accessed very often or for very long.
For example, a kid may look at the en-
cyclopedia for 15 minutes a month but
it obviates the family’s need to go out
and buy one.

Grieb believes the chief competition
is the way people do things today. He
said, “We have to change people’s be-
havior in much the same way the ATM
did. I think it will be a decade before
interactive channels have to take cus-

tomers away from each other in order
to grow. The real challenge will come
from trying to get people to pay their
bills over this instead of writing checks
and sending them out. Cost and conve-
nience are on our side and it will hap-
pen.

The broadcasters are coming

Broadcasters may be getting into
the data communications game as
well. A number of companies are
working on schemes for inserting data
onto TV signals and one of them
claims to have developed a bidirection-
al system that operates over the verti-
cal blanking interval (VBI).
Wavephore Corp. based in Tempe, AZ,
has been developing a technology that
is capable of piggybacking a 384 kb/s
signal on top of a single TV channel
without interfering with it.

The encoder costs about $15,000
for a single channel, or $75,000 for a
version that can put a data transmis-
sion onto multiple channels. The de-
coders currently cost about $1,995.
Bruce Cross, vice president of sales
and marketing, claims it will be re-
duced to a $200 card or a $100 chip
set suitable for fax machines and

REJUVENATOR
SAVES YOU MONEY
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‘/nanrv life

 sitom
reliability

‘/ Preventative
maintenance
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service

Dealer inquiries invited

IDK TECHNOLOGIES, INC.
650 Poydras St., Suite 2301
New Orleans, LA 70130
Phone: (504) 524 3532
Fax: (504) 524 1811
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# And more &
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# Full CATV Functionality
> Control of converter, TV, and DMX/D(R

Dog-Gone Simple |
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Prontote family of products from ABC Cable Products
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Englewood, Colorado 80112
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Fuzzy Picture — Not With This!!!

“THE CORRECTOR” CLEARVIEW 1000

“The Corrector” is a video processor which uses state of the art techniques to
restore the video definition and eliminate the smearing and blurring commonly
found in positive trapping systems. When used as a substitute for the internal
pre-emphasis circuit found in most positive trap encoders, a dramatic improve-
ment in crispness and clarity will result. Compensates for chroma distortions
caused by non-broadcast quality head end equipment. If you are fed up with
complaints like “Why are my basic channels so much clearer than my pay
channels?” and answers like “That is the way positive traps work”, try “The
Corrector” and see what happens.

For more information please call us at:
(800) 444-2288
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other OEM applications by the end of
1995. Cross said the unit will be
portable but not mobile for some time
because it will require a tuner and
antenna.

Wavephore has been conducting a
trial in Phoenix for some time on Chs.
3 and 45 and some ITFS channels.
The first commercial application will
be WFLA in Tampa, Fl, which will
use the broadcast signal to transport
digital programming to cable head-
ends as part of a retransmission
agreement. The signal will be decoded
by the cable company and converted
into a virtual channel on the cable
system.

BleuMont Telecom in Montreal has
developed a data broadcasting service
called Skyway that also uses a TV sig-
nal’s VBI. Information providers can
put information on the service that
can only be accessed by those con-
sumers with the proper electronic
key. The service can piggyback up to
150 kb/s onto a single TV channel.

Consumers can buy the decoders
for C$350. Then they must pay the in-
formation provider to have access to
the information. The decoder can be
programmed remotely by the data
broadcasting to receive or exclude any
broadcast data.

Twenty information providers have
already signed up to sell to informa-
tion about provisional government up-
dates, news, traffic information and
weather reports. They pay a monthly
administrative charge of C$500 per
month, plus 20 cents to C$1 per kilo-
byte depending on volume delivered.

Another company, Radio Telecom
and Technology based in Riverside,
CA, is working on a technology that is
supposedly capable of bidirectional
communications using the VBI of a
TV signal. Louis Martinez, president
of RTT, says its technology can trans-
mit 20 watt peak pulses in the VBI of
a channel but that the average power
is a few mW. He said this enables a
single transceiver to send and receive
data over a 30-mile radius or enough
to cover most cities.

Martinez believes a single
transceiver could handle 20,000 to
30,000 subscribers using an omnidi-
rectional antenna and as many as
120,000 subs with a directional anten-
na. Martinez said subscribers will pay
$5 per month for the service. RTT
also will receive money from advertis-
ers and a pay-per-view scheme.

However, there are serious engi-
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neering questions about the feasibility
of this technology. Although the com-
pany has done some small-scale trials
with GTE, it has not done a field test
with thousands of units. The company
refused to disclose much technical in-
formation other than to say that it is
able to send return path data over the
VBI. But even if they were able to do
a successful demo with a few field
units, how would it respond to thou-
sands of transmitters all trying to
stay in sync with the VBI? And what
about reflections or the unit that gets
out of sync with the TV signal?

Conclusion

Data communications provide an
opportunity for cable operators to get
into new services with only an incre-
mental investment, especially if they
have already made their plant two-
way capable. Schools, businesses and
consumers are all discovering the In-
ternet and other data services. Cable
operators have the potential to make
their bandwidth available for a variety
of applications and possibly supply
substantially more bandwidth at a rea-
sonable price than any of the means
available. CT
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ANAREE " EASUREMENTS

By Helen Chen, Development Engineer, Hewlett-Packard Microwave Instruments Division

Testing digital video — Part 2

In Part 1 of this article (May 1995
“Communications Technology,”) we
saw that power and interference mea-
surements are essential to both digital
and analog cable systems. In addition
to power and interference tests, digi-
tally modulated cable transmissions
create a need for new measures of sig-
nal quality. Emerging services, such
as data transport and personal com-
munications services (PCS), depend
on the integrity of the bits transmit-
ted. Digital modulation formats em-
ploy multiple strategies to preserve the
clarity of the data, such as adaptive
equalization and error correction.
When these strategies fail, digital ser-
vices abruptly descend from accept-
able quality to complete failure. New
digital modulation tests must permit
service providers to spot performance
trends and to prevent problems before
they affect service delivery. We’'ll ex-
plore that in this part of the article.

igital video modulation
measurements are very dif-
ferent from those used in
analog video. Analog signal
characteristics such as FM deviation

and chroma/luma delay have proven
over time to be practical tools for as-
sessing the performance of the analog
modulation system. Many digital
modulation metrics could potentially
be used in digital cable systems.

The key digital tests will be deter-
mined in practice as the setup and
maintenance of digital cable systems
increases. Several possible measure-
ments are: bit error rate (BER), mar-
gin-to-critical BER, modulation error
ratio (MER) and constellation/eye di-
agrams. Let’s define each measure-
ment and consider how to apply them
to a digital cable TV plant. Using the
right modulation tests at the right
points in a digital cable system helps
to ensure reliable service — a key
competitive advantage.

Probing layers of
digital signal processing

Every digital cable format is de-
signed to maximize the transporta-
tion of data through the linear and
nonlinear distortions of the transmis-
sion channel. Figure 8 shows the lay-
ers of signal processing in a digital
transmitter and receiver. The video

Figure 8: Loyered signal processing in digital transmissions
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image is digitized and compressed to
form a bit stream. Forward error cor-
rection coding and pre-equalization
may be applied to protect the data
from corruption because of impair-
ments in the transmission channel.
The bit stream then enters a digital
modulator, such as a 16-VSB or 64-
QAM modulator. The resulting base-
band digitally modulated signal is up-
converted to the desired RF carrier
frequency. Each successive layer of
processing transforms the signal, hid-
ing the information of previous lay-
ers.

To recover the information hidden
by the transmitter signal processing,
the receiver must undo each level of
concealment. The quality of the data
bits retrieved by the receiver depends
on how channel distortions have af-
fected each layer of the transmission.
To measure the transmission quality,
a test instrument must recover the
signal at the correct layer for testing.
Each level of signal recovery holds a
different view of the performance of
the system. Figure 8 shows how each
type of measurement corresponds to a
signal recovery layer. As we have
seen, power and interference tests
are applied to digitally modulated RF
transmissions. The next layers of
measurement are modulation and
data quality tests.

Navigating test points

Choosing test points in the cable
system requires considering what lay-
ers of signal processing are present in
the signal and how much signal pro-
cessing the test equipment must
apply. Navigating the layers of signal
processing in the digital cable plant
is essential to any test plan. Figure 9
on page 82 is a block diagram of the
components of a digital cable system
highlighting possible test points in
purple. Key layers of signal process-
ing are shown in gray.

In the transmitter, bits are pro-
cessed into digital transmission for-
mats. Forward error correction (FEC)
coding is often applied to the symbol
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Figure 9: Digital cable system test points
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the European 64-QAM digital video correct up to eight byte errors. In the
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is mapped to I/Q values (symbols)
and filtered by a shaping filter to con-
trol the spectrum of the RF transmis-
sion. At a test point attached to the
output of the headend modulator (A),
the original bit stream is buried in
the effects of the FEC, the digital
shaping filter and the digital modula-
tor.

The transmission channel imposes
linear and nonlinear distortion. Lin-
ear distortions include group delay
and amplitude ripple. Nonlinear dis-
tortion can result from amplitude
compression and spurious interfer-
ence caused by ingress or intermodu-
lation distortion products. Noise may
be added. The impaired RF signal is
probed at Test Point B in Figure 9.

In the receiver, the digitally modu-
lated signal is downconverted and
sampled. Digital transport systems
often include an adaptive equalizer to
remove the linear distortions of the
transmission channel. An adaptive
equalizer is a digital filter that con-
tinuously reprograms phase and am-
plitude characteristics to exactly com-
pensate for the phase and amplitude
distortions of the transmission chan-
nel. The 16-VSB digital cable format
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uses a two-part adaptive equalizer: a
feedforward transversal filter fol-
lowed by a decision-feedback filter.
Test Point D allows probing the re-
ceived symbols after the adaptive
equalizer. The equalized I/Q symbol
vectors are demodulated to recover
the coded symbol stream. FEC is de-
coded to recover the original data
bits. Test Point F permits examina-
tion of the corrected bit stream. Test
Point C and Test Point E represent
information that can be made avail-
able from the adaptive equalizer and
FEC chips.

Digital video metrics must be
matched to the correct test point, op-
timizing the value of the measure-
ment. First, we look at the overall
quality checks provided by assessing
the quality of the received data. Next,
sensitive troubleshooting measure-
ments of modulation quality will be
examined.

Testing data quality: BER

BER is an overall measure of the
quality of the received bit stream.
BER is the ratio of the number of
bit errors to the total number of
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bits sent in a given time interval:
BER=N/'N =N'bxt

Where:

N, = number of bit errors in time in-
terval t

N, = total number of transmitted bits
in time interval t

b = bit rate of signal

Measurements derived from BER
provide a distant reflection of picture
quality, separated from direct picture
quality metrics by several layers of
signal processing. Note that accurate
measurement of BER requires long
measurement times. For example, a
BER of 1 x 108 in a digital video sys-
tem with a bit rate of 30 Mbits/sec
will experience a bit error every 3.3
seconds, on the average. Gathering
enough bit errors to form a statisti-
cally accurate BER can take many
minutes, or even hours, at low BERs.

Bit error rate is typically an end-
to-end system measurement that in-
cludes the error correction processing
of the FEC. Figure 10 (page 86)
shows a block diagram of an intrusive
BER test. A known bit stream is in-
jected into the data to be transmitted.
Standard pseudorandom bit se-
quences (PRBS), such as CCITT 2-%-
1, are often used. In the simplest ver-
sion of BER test, the known bit
stream passes through the transmit-
ter FEC and the shaping filter. A bit
error rate tester (BERT) measures
the received bit stream after shaping
filter compensation, adaptive equal-
ization, digital demodulation and
FEC decoding in the digital cable re-
ceiver in the set-top box. BERT input
comes from Test Point F. Note that
either the known bit stream must be
transmitted on a separate channel or
the BERT must know how to extract
the known bit sequence from the pro-
gram data stream. Since the known
bit stream displaces cable TV pro-
gram data, this is an intrusive test.

Measuring BER at intermediate
test points (A and B) in the digital
cable system requires more complexi-
ty in the test equipment. As shown in
Figure 10 (page 86), a digital test re-
ceiver performs a high-quality down-
conversion and demodulation of the
digitally modulated signal to recover
the symbol stream. The test receiver
selectively applies the desired signal
processing layers to reveal the bit
stream. A BERT can then measure
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Figure 10: BER fest setup
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BER from the data output of the test
receiver. Note that the BER reading
will be different depending on
whether the adaptive equalization
and the FEC are applied in the test
receiver. A cable operator must know
what layers of processing are includ-
ed in his test receiver. The test re-
ceiver may have to include an adap-
tive equalizer and FEC decoder for
every format to be tested in the digi-
tal cable system.

Alternatively, a nonintrusive BER
test can be done using the error infor-
mation in the forward error correc-
tion chip using Test Point E. The

Figure 11: Transmitter margin test sefup
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Figure 12: 64-0AM margin-fo-crifical BER fest
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error statistics will not accurately re-
flect the true BER. Applying this
method requires understanding the
FEC limits.

BER reflects only modulation im-
pairments severe enough to cause bit
errors, remaining insensitive to sub-
tle trends in the digital modulation.
A good BER indicates proper service
delivery. A bad BER highlights im-
paired service but does not identify
the cause of the problem.

Margin-to-critical BER

A single BER measurement is a
performance measure of the digital
cable system at its current opera-

(/N (dB)

tional level, giving no indication of
how close the system may be to criti-
cal BER. At critical BER, the sub-
scriber encounters severe impair-
ments, such as freeze-frame of the re-
ceived video. A margin-to-critical
BER combines signal-to-noise (S/N)
measurements with BER measure-
ments to test the robustness of the
digital cable system. Margin-to-criti-
cal BER, or margin test, is a stress
test of the digital TV system.

Figure 11 (page 86) shows a block
diagram for margin test. In addition
to the test receiver and BERT re-
quired for BER measurement, a spec-
trum analyzer and calibrated noise

source are added. Margin measure-
ment begins with obtaining the BER
at the current operating point. The
S/N is measured with the spectrum
analyzer. Next, measured levels of
white noise are then added using a
calibrated noise source. The noise
level is increased while the BER and
corresponding S/N are measured.
Noise obscures the bits recovered at
the test receiver demodulator, de-
grading BER as noise is increased.
When critical BER is reached, the
S/N at critical BER is recorded. Mar-
gin-to-critical BER can then be calcu-
lated as:

Margin-to-critical BER =
S/N S/N

operational ~ critical

Critical BER must be separately
defined for each digital cable format.
Margin-to-critical BER indicates the
amount of additional noise that can
be tolerated by the digital cable sys-
tem.

Figure 12 shows a margin test on
a 64-QAM transmitter, performed at
the output of the transmitter without
adaptive equalization or FEC. The
operating BER is 1 x 10°. 2.7 dB of
noise could be added to reach a criti-
cal BER at 1 x 10®. Margin results
must state which layers of signal pro-
cessing are included. The adaptive
equalization filter alters both the
BER and the noise bandwidth. The
FEC improves the measured BER,
changing the margin test result.

Margin measurement offers an in-
dication of the robustness of the digi-
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tal cable system to noise and ingress.
The margin test does not, however, Figure 13: 16-0AM eye diogram/constellation plot
give a calibrated picture of the quanti-
ty of spurious or compression impair-
ments that might be tolerated. In addi-
tion, this test is cumbersome to per-
form, requiring multiple test instru-
ments. Since several accurate BER
measurements must be made, mea-
surement time is long. The margin test
is perhaps best suited to qualifying the
performance of new digital cable in-
stallations.

: 03-12-9% Time: 62:56 P'H

Constellation and eye diagrams
When using digital modulation to
transport video, signal impairments do

not affect the picture quality unless
they cause uncorrectable bit errors.
The error retrieval power of the adap-
tive equalizer and the FEC masks
modulation distortion problems. BER
tests will not expose digital modulation
impairments. Direct measurement of
the quality of the baseband digital

modulation, however, permits the the problem to be repaired before the and adaptive equalization are applied
cable operator to assess the magnitude BER is affected. to the RF transmission to expose the
of the distortion being concealed by Eye diagrams and constellation baseband modulation layer for mea-
equalization and error correction. Un- plots are graphical views of baseband  surement. A constellation plot dis-
derstanding the source of the degrada-  digital modulation. RF downconver- plays the modulation phase and am-
tion of the digital modulation allows sion, digitizing, digital demodulation plitude points that correspond to bits

WISTEE _ microwAvE
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42 GHz \ew, Solid state | 56KB/Sec, T1’S & DS-3'S
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186 y Sing\e Chad NO LICENSE

IFICATION | - @ EQUIPMENT LEASES AVAILABLE
oEPAIR | MOYSER AMPS | @ PATH CALCULATIONS

ADES | @ NETWORKS DESIGNED &
UPGR INSTALLED

® NEW T1 PROTECTION SWITCH
13402 N. Scottsdale Road, Scottsdale Arizona 85254

(602) 948-4484 Fax: (602) 998-8701 (800) 666-4441
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I = Magnitude x cos(phase)

Figure 14: Modulation mefrics setup Q = Magnitude x sin(phase)

Digital test receiver The constellation plot shows the
~—n p— l- FEC actual I/Q modulation values that
=1 pdsge J | demg i decoder Digita were sent. An eye diagram shows how
' ]_ Adaptive lotor O — it analyzer either the I or Q modulation compo-
: equalizer Baseband I/Q ® nent changes over time, superimpos-
:  Modulation eror rotio ing segments of I or Q trajectory. Fig-
. Oscilloscope ure 13 (page 91) shows 16-QAM con-

Constellation,/eye diagroms stellation plots and eye diagrams.

The constellation plots of the left
side of the figure show the 16 target

f phase magnitude states of 16-QAM.
I b —_— E g The eye diagrams on the right side of
porallel = ineeeve, — modulator -+ . Downconversion _ Adopive equolzer__ the picture show the four amplitude
conversion fime shift i = ond sompler " Demaddotor  decoder levels of the Q component of the
0E] baseband modulation and the transi-
Digital video transmitter ‘A Digital Bit-foideo tions between amplitude levels. In
) video receiver processing the upper section of the display, no
(MPEG decode) impairments are seen in the dia-

grams. In the lower section of the
display, a spur 35 dB below the aver-
age signal power level has been
added at a frequency 1.5 MHz higher
than the 16-QAM carrier. The spur

1.

in a digital modulation format. For
example, a bit stream passed into a
16-QAM modulator is first grouped
into sets of four bits. Each set of four
bits is a symbol, creating 2% = 16 pos-

sible symbols. Each symbol is mapped
into a phase/magnitude, or I/Q plane
position to be modulated onto an RF
carrier. I/Q position is related to the
modulation phase and magnitude by:

disturbs the modulation phase, caus-
ing the transmitted states to form
rings on the constellation diagram
and closing the eye.

Figure 14 shows a test setup for

92
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MOORE MAKES IT AS EASY

AS1-2-3!

1. INSTALLATION Moore puts the proper tools in

your hands right from the start for the installation of fiber optic cable.
For example the popular OptiRack, which
provides for figure-8 looping of slack
cable for aerial installation. The bend
radius of this aluminum slack rack
maintains the integrity of your cable. It’s
another way Moore ensures trouble-free
performance right on down the line.

2. MANAGEMENT

At the heart of any cable network are its fiber
nodes, and here again, :
Moore takes quality
to heart. Our Fiber
Node Cabinet
combines easy access
doors with a multi-
point locking system
for security. Rugged
12 gauge frame
construction and a
tough exterior
polyester paint
system stand up to
any weather condi-
tions. Universal
Vertical Mounting
Rods let you quickly
install any brand
amplifier or splice

3. STORAGE Building a reliable

fiber optic network requires equipment that is
durable, safe and easily accessible. The Moore
Surface Entry OptiVault offers a cost-efficient
alternative to buried concrete chambers. Light
enough to be installed by hand. yet durable
enough to last for centuries, the OptiVault
provides an excellent below grade, surface access

enclosure with strand
mounting brackets. You
can store up to 300 feet of cable for future
deployment. Finally, a management concept

chamber for storage of up to 800 feet of cable.
Flexible design, in-field assembly. watertight
fittings, and fiber storage racks make this unit an
installers dream, and proof that Moore continues

you can rely on. to build quality from the ground up.

With innovative solutions like these, it’s no wonder so many companies
% turn to Moore for all their fiber optic equipnent needs. We offer a full line
| \ / I of durable, high performance products designed to make your job easier.
If you count on quality, you can count on us.

Moore Diversified Products, Inc.
1441 Sunshine Lane ¢ Lexington, Kentucky 40505-2918

800-769-1441 » 606-299-6288 * FAX 606-299-6653
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Only One Sweep System
Leads a Double Life!

Stealth Sweep...

Stealth Reverse Sweep...

STEALTH REVERSE SWEEP
e

PUT REVERSE SWEEP CAPABILITY
INTO YOUR HAND

I[” The Stealth Reverse Sweep...The
latest sweep technology has been
enhanced to meet your reverse
sweep testing needs. Forward
| and reverse path alignment can
now be done simultaneously -
and by one person — with one
instrument - the handheld
2. WL Stealth.

Engineered for the interactive revolution, the Stealth 3SR hand-
held unit with the reverse sweep option both receives and
transmits sweep for fast, precise, and accurate measurement of
both the forward and reverse paths.

Eliminating awkward, complicated equipment setup results
in simplified testing, reduced fatigue, and less time main-
taining your system. You'll wonder how we squeezed in so
much capability.
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Features include:

¢ Built-in sweep transmitter

¢ Simple, user interface

¢ Sweep any reverse band from 5- 1.000 MHz
e Fast, continuous reference sweep

¢ Stealth Sweep ...a Wavetek exclusive, tests without
interrupting viewer reception

¢ Signal analyzer for carrier levels, C/N, hum, tilt, and
spectrum display

¢ Automated FCC 24-hour test capability

The Stealth Reverse Sweep provides all the accuracy, speed,
and features you'd expect from the leader.

So, get the smallest, fastest, lowest priced, most capable sweep
on the market. Get the Wavetek Stealth. Call 1-800-622-5515.

Wavetek... partners in productivity for over 25 years.

WAVETEK

©Wavetek Corp., 1995



obtaining these diagrams. A test re-

ceiver with a digital modulation ana- Figure 15: QAM modulafion error

lyzer or a high-speed oscilloscope may

be used. Eye diagram and constella- Q
tion plots require signals with low
distortion to produce defined graphi-
cal plots. Measurements done at the J - -+ - Modulotion
output of the headend (A) give a Torget b 4

quick check on the quality of the digi- symbol
tal video transmitter before cable

channel distortions. If the test receiv-

er can apply adaptive equalization, - y
the linear distortion of the channel
can be removed, permitting clearer
views of baseband modulation im-
pairments caused by noise, compres-
sion and spurs at the set-top receiver
(B). Note that these graphical dia- A )
grams are limited by the display 1 ' T T
hardware resolution in the test
equipment. A 64-QAM or 16-VSB eye
diagram has many finely spaced lev-
els requiring a very high-resolution
display for quantitative measure- - - +
ments.

Eye diagram and constellation
plots are most useful as fast, qualita-
tive indications of modulation prob-
lems. Noise, group delay distortion,
compression and spurious interfer-
ence each have a characteristic effect

error

Tronsmission

*_ symbot

Modulation error = Transmitted symbol > Target symbol

Solid State M/W Transmitter UTX - xx family

Upconverts VHF/UHF signals for point-to-point or multipoint transmnssmns Use as a stand-alone or combine
multiple units using a filter circulator hybrid. Upconvert
AM, FM or digital signals from 2 to 18 GHz.

Applications: MMDS, Digital Radio, CATV AML

Electrical Performance:

Parameter Specifications 1 NS

VHF/UHF Input Frequency 50 MHz to 550 MHz

VHF Input Signal Level to Transmit
Video 47dBmV
Audio or FM 17 dB Below Video

Microwave Output Frequencies 12710 13.25GHz /2.5t0 2.7 GHz

Features:
Microwave Power Output +33(H) / 30(M) / 25(L) dBm

. - All Solid State

Two Tone Third Order Intercept Point 52 dBm (typ)
Frequency Response (broadband) +1- 1 dB (50 MHz to 550 MHz) - Compact Chassis

Frequency Response (channelized) +/- 0.4 dB VCF - 1.0 MHz to VCF +5 MHz - Low Power Consumption
Frequency Stability Better than +/- 0.0005%

- Broadband or Channelized

55 Torbay Rd. Unit 2, Markham, Ontario L3R IG7 Tel. 474-1563
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Figure 16: 16-VSB modulation error measurement

on the eye and constellation. Recog-
nizing these display effects can help
the service provider identify and
troubleshoot a problem.

Testing modulation quality
Assessing the quality of digital

quantitative modulation metrics.
Modulation error is a measure of the
digital modulation impairments that
obscure the transmitted data. Modu-
lation error measurement relies, how-
ever, on correctly recovering the bits
that were transmitted. If the correct

the carrier due to digital modulation
can be reconstructed for any digital
modulation format. This perfect base-
band modulation reconstruction can
be subtracted from the actual base-
band modulation recovered by the
digital demodulator to yield the error
in phase and magnitude of the re-
ceived digital video transmission. Fig-
ure 15 (page 95) shows the modula-
tion error vector on a 16-QAM con-
stellation plot. The modulation error
can be averaged over many symbols.
A useful ratio is:

MER - 10log Average modulation 'error magn'ltude
Average baseband signal magnitude® |

Modulation error ratio (MER) is
analogous to a signal-to-noise ratio of
the baseband digitally modulated sig-
nal. MER is a comparison of modula-
tion error power to the average trans-
mission power in decibels. MER mea-
sures the modulation impairments
that affect the ability of the digital
receiver to recover the data bits. In
addition, the MER can be analyzed to
identify phase and amplitude error
components. High MER caused by

video requires not only qualitative
views of the modulation but also

data bits are known, the perfect
phase and amplitude variations of

linear phase errors is usually due to
carrier frequency error or spurious

Designed for
tomorrow's needs

Low insertion loss.
600MHz - 1GHz models
High environmental and
RFl protection

Ventura, CA USA

HOLLAND

ELECTRONICS CORP,

(800) 628-4511
(805) 339-9060
{805) 339-9064 fax
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concrete, mortar or brick.

Now A Super Valve —

Costs No More Than Ordinary Fasteners
Call or Write For Samples National Sales Agent:
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(510) 609-8333  Fax (510) 609-8336

Manufactured and Sold By
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PROTECT YOUR
SOUND INVESTMENT

PROTECT YOURSELF FROM CUSTOMER COMPLAINTS

AUDIO LEVELS » STEREQ SEPARATION » STEREQ PHASE » SAP

Your customer satisfaction
is important, and more of your
customers are installing high-end
stereo TV and Home Theater
Surround Sound Systems.That's
why Leaming Industries offers a
full line of high quality BTSC
stereo equipment:

* TSD - Television Stereo
Decoder, for monitoring and
maintaining BTSC stereo and
SAP. When connected to
speakers or headphones, you
can listen and visually monitor
audio levels and separation using
the TSD’s meters. Hooking a
scope to the TSD gives a com-
prehensive view of your audio
signal. Setting the baseband

A cever M

deviation on the TV modulator can
be done using the TSD.

®* MTS-2B - Stereo generator
with AGC, dual inputs and
frequency response flat to 15 kHz.
Represents the top of the line.

®* MTS-2C - AGC, dual inputs
and frequency response
to 14 kHz.

® MTS-4 - Dual inputs, 14 kHz
frequency response, compact
design, 3 units per 134" rack
space.

® SE-1 - 14 kHz response and
3 units per rack space, most eco-
nomical stereo generator.

® SAP-1/SAP-2 - Second
Audio Program generator.

See us at SCTE Cable Tec Expo, Booth #50
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® AGC432 - Automatic Gain
Control protects from over/under
modulation.

It takes the right equipment to
offer quality audio. With our
excellent performance and
unmatched features, Leaming is
your Sound Investment. Call or
write today for information on our
full line of audio equipment.
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interference. MER caused by ampli-
tude errors indicates amplifier com-
pression problems. MER is most use-
ful when considering digital video
system margin or S/N issues.

Figure 16 (page 96) shows a modu-
lation error measurement on an 16-
VSB signal. In this example, the
modulation error is expressed as a
linear amplitude ratio called error
vector magnitude (EVM).

Average modulation error?

EVM =
\ Maximum symbol magnitude?

x 100%

EVM is a measure of the modula-
tion error magnitude normalized to
the peak symbol magnitude, ex-
pressed as a percent number. For 16-
VSB, the maximum symbol magni-
tude is at the points on the I axis fur-
thest from the I/Q origin. In the lower
right quadrant of the picture, EVM
and its phase and magnitude compo-
nents are shown with the recovered
bit sequence. EVM gives a measure of
the size of the clusters of symbols
about the target symbol points on the
constellation.

Figure 14 (page 92) shows a modu-
lation error measurement setup. The
digital test receiver downconverts

COAST
CATV
SUPPLY, INC.

314 Elizabeth Lane
Corona, CA 91720

Ph: (909) 272-2360
Fax: (909) 272-3032

BEST PRICES
From Coast to Coast
WE BUY and SELL

SPECIALIZING IN

NEW, USED or

REMANUFACTURED

« LINEGEAR
« PASSIVES

« CONVERTERS
- HEADEND

CALL TODAY
With Your Requirements
LARGE QUANTITIES IN STOCK

“We accept MasterCard, Visa and American Express"

[ S ==

T
Reader Service Number 241

“Using the right
modulation tests
at the right points
in a digital cable
system helps to
ensure relmble

s T T

and demodulates the RF digital video
transmissions at Test Point A and
Test Point B. Adaptive equalization
may or may not be applied, depend-
ing on whether or not the desired
modulation error reflects linear dis-
tortions of the transmission channel.
The baseband digital modulation is
routed past the FEC to a digital mod-
ulation analyzer. The digital modula-
tion analyzer reconstructs the perfect
baseband modulation trajectory and
calculates MER and EVM. Unlike
BER, MER ar EVM can be measured
aver several hundred symbols, mak-
ing measurement time very short.
These metrics are fast and sensitive
measurenients of digital modulation
impairments. Note that modulation
error measurements reach a sensitiv-
ity limit when bit errors in the recov-
ered bit stream cause the perfect
baseband modulation reconstruction
ta use the wrong bit sequence.

Note that the adaptive equalizer
also contains information about lin-
ear channel distortions, analogous to
the magnitude and phase components
of the MER. Since the adaptive
equalizer compensates for channel
amplitude ripple and group delay dis-
tortion, the shape of the adaptive
equalizer filter reflects linear impair-
ments of the digital modulation. Mod-
ulation error information can be
drawn from the adaptive equalizer
chip, if the access pathways are pre-
sent. The digital modulation analyzer
probes Test Peint C or the adaptive
equalizer in the test receiver.

Different adaptive equalizers have
different compensation abilities. Cor-

rect interpretation of adaptive equal-
izer results requires understanding
the limits of the exact equalizer used
in the cable system or in the test re-
ceiver.

Conclusions

We have explored four types of dig-
ital video measurements used to as-
sess modulation and data quality.
Setup and maintenance of digital
cable services requires choosing a
balanced set of metrics to provide
both overall system checks and useful
troubleshooting tools. Both intrusive
and nonintrusive tests may be de-
sired. Designing a test strategy for
digital cable systems includes identi-
fying key test points in the plant to
apply the right tests to the right digi-
tal video signals.

Cable operators can look for new
capabilities to be added to test equip-
ment to probe the layers of a digital
transmission. The exploding possibili-
ties in the emerging digital cable ser-
vices may place many different digi-
tally modulated signals on the cable.
Measuring the modulation and data
quality of each one will require more
capabilities in the equipment. Ob-
taining low-cost, flexible tools for dig-
ital video testing is a key challenge in
implementing digital video services.

Digital transmissions on cable sys-
tems require new measures of signal
quality. Understanding the advan-
tages and limitations of the possible
measurements is critical to tailoring
a test strategy to a real digital cable
system. As digital services are imple-
mented, the key digital video tests
and tools will be determined in prac-
tice. €T
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NS B ASICS

By Don Williams, Technical Services Supenvisor, Columbia Cable of Oregon

Reflecting on service drops

any of you have probably

heard or read a lot recently

about quality issues sur-

rounding cable drops. The
reason in part is the future services
our industry will be carrying and pro-
viding to customers. Entertainment
will eventually become just one of the
many service offerings our systems
will carry for customers.

As you may know, our future
transformation may include telepho-
ny service to the residence, interac-
tive services, computer online ser-
vices, meter reading of utilities, and
video-on-demand (VOD) or near-VOD
(NVOD). Any or all of these services
may be offered by your system.

These types of services bring very
complex and state-of-the-art digital
technologies such as MPEG, pulse
code modulation, quadrature ampli-
tude modulation (QAM), quadrature
phase shift keying (QPSK), and a
host of others. Most of the services I
outline will indeed utilize or require
some form of digital signaling.

The importance of installer/techs

I would bet about now you are
probably thinking, “Well, I am an in-
staller (or technician) and I have very
little to do with all that is changing
in our industry.” If I am right regard-
ing what the future holds for us, then
you are dead wrong! It is our in-
staller/technicians that play the im-
portant role in our goal to deliver
new technology and provide quality
service to our customers.

Your job is as important as the en-
gineer who builds the technology.
And in all truth, if an engineer de-
signs a product that is capable of
being transported through a
fiber/coaxial transportation system,
but it does not work because of crafts-
manship problems through the cable
plant, whose work is most important?
One job is as equally important as
the other in making the technology
work.

Is the drop ready?

There are many concerns today as

Figure 1: Impedance mismatch that produces 10 dB retum loss

+10 dBmV ==~ e TS (e +6 dBmV
-------------------- e e L
8 dBmV Mismalch
AR s o= G T | e 27 dBmV

to whether or not the majority of ser-
vice drops will be ready to carry the
additional capacities and digital for-
mats. This is a valid concern mainly
because of the importance of low re-
turn losses and microreflections as
related to digital delivery.

What is all this talk about return
loss and microreflections? We must
understand some basic electrical
principles to comprehend in very sim-
ple terms their impact in digital de-
livery.

Our signals are introduced to a
characteristic impedance of 75 ohms.
For our broadband signals to have a
maximum transfer of energy through
a cable circuit, we must maintain the
75 ohm impedance. In essence, we
must keep a very consistent electrical
match from the start of the coaxial
cable at the headend or fiber node all
the way into the customer’s home.

The impedance of cable is depen-
dent on its physical dimensions. If a
section of cable has a kink or struc-
tural change in the spacing between
the center conductor and the outside
shield, the capacitance of the cable at
that point will change, also changing
the characteristic impedance.

When this occurs, a portion of the
signal is reflected back against its
forward path toward its origin. This
reflected signal power is measured
against the original signal power in
decibels (dBs) from the transmitting
end. The difference in the two powers
is a ratio known as return loss. A low
return loss number means a stronger
reflected signal. The higher this num-
ber in dB the better.

If there is more than one point of
mismatch, a portion of the reflected

signal is again reflected in the for-
ward direction where it bounces back
and forth. Some of the energy that
was reflected back again in the for-
ward direction will continue to travel
with the desired signal. If the mis-
match is significant enough, this will
have an effect on the delivered signal
to the consumer interface. See Figure
1. In this figure we have a tap output
level of +10 dBmV with 4 dB cable at-
tenuation to a point of mismatch that
produces a return loss of 10 dB. The
signal is then reflected back to the
tap output 10 dB below that at which
it arrived. It then travels over the 4
dB loss back to the tap. The tap re-
turn loss is 15 dB.

The signal is then again reflected
in the forward direction -15 dB lower
than when it arrived at the tap. The
signal travels through the cable over
-4 dB of coax attenuation and be-
comes a delayed signal in the forward
direction down -27 dBmV from the
primary forward signal. This results
in a 33 dB difference between signals
and would produce objectionable
trailing edges on video. Also, it would
likely create extremely high bit error
rates (BERs) in a digital signal.

In a periodicity scenario this ex-
ample would be duplicated many
times by each point of mismatch.

Because the reflected signals are
bounced back and forth between two
points of mismatch, they become de-
layed in time and are reduced in am-
plitude as compared to the desired
signal. The result is one you are prob-
ably familiar with: It appears as a
trailing edge on analog video picture.

The effect of a reflected signal on a
digital signal can be potentially dev-
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We started with a clean slate, then designed a closure unlike
any other. One that goes wherever fiber optic cable takes you.
The COYOTE™ Closure.

- S I’s craft friendly. Saves installation time. Competitively priced.
,\ ; ~ : . Built to ensure the reliability and guality of the signal — voice,
v/ video and data.

Use it for butt, branch, in-line, single or mass fusion
e "= and mechanical splicing. For sealed or free-breathing
installations. For clean, simple, kit-free re-entry.

All components come in one carton. Packaged to order to
meet your specification. And to expedite prdering and simplify
stocking, you’re assigned one closure order number for each of your
applications, from aerial to splice box.

For information on the new and versatile COYOTE Closure. contact Preformed
Line Products. Since 1947, the company known worldwide for reliability.

@ Fiber management system includes splice trays for mass
or single fusion and mechanical splicing.

© Three-section end plate has six cabie entry ports, captive ...
nuts and bolts, strength member tie off and isolated grounds.

€) Durable glass-filled high-density thermoplastic shells. Two
diameters, 6.0", 8.5" Built-in shell stabilizers and“air valve.

@ Field-proven, permanent neoprene oasket seafifgsystert.™
No re-entry kits needed. No flame required to break the seal
or to install.

© LOCK-TAPE™ 8e4ling System ensures: rl'm;ﬁ.entw‘~

sealed end plate assembly a t0 -
e pull qut, j- — Reader Service Number 790
PREFORMED | /NEPRODUCTS

P.0. Box 91129 Cleveland, OH 44101 216/461-5200 Fax 216/442-8816
©1995 Preformed Line Products. All rights reserved.



astating. High BERs can occur as a
result. A BER is the percentage of re-
ceived bits in error as compared to
the total number of bits received.
This is usually expressed in powers of
10. When a digital signal becomes
polluted with a reflected signal it can
confuse the receiving device. A 1 bit
that was sent by the transmitting
end may now look like a 0 bit to the
receiver or it may be indistinguish-
able.

If BERs are high enough and over-
run a digital receiver’s correction
ability, the receiver throws up its
hands and says, “I give up!” For those
of you who have systems offering dig-
ital audio, you have probably experi-
enced this.

If you feel digital music was a
challenge, you have not seen any-
thing! The amount of data we need to
push through our pipes to do MPEG-
2 digital video is a Goliath compared
to the little bit of data transmitted
for digital audio.

Improving the drop

How can we make a difference
today to deliver tomorrow’s technolo-
gy? Believe it or not, there are many

Figure 2: Qutside force pushing
agoinst coox

areas we can improve upon in our in-
stallation practices or procedures.
Let’s take a look at a focus area that
needs our attention: The drop.

Anytime moisture can enter a
cable it will. Underground drop
splices almost always fail electrically
and reduce return loss in a drop
cable. If it does not immediately, it is
generally just a matter of time. When
water migration occurs, we are set up
for a change in impedance and that
equals a reflected signal energy with
potential significance in our drop sys-
tem.

If at all possible, the best solution
to prevent a future service call for a

grainy picture or digital service prob-
lem is to replace a damaged drop so it
1s seamless with no underground
splices. Burying a drop at least 8
inches without any splices is today’s
best medicine for reducing future ser-
vice calls and ensuring a full service
drop.

Using staples to attach cabling to
the residence or fasteners that push
up real tight to the coax is old think-
ing and a bad idea. The reason is
that staples typically squeeze the
cable downward as do some other
types of fasteners. As a result, it can
be one of the worst things we can do
electrically to the service line. Re-
membering that characteristic
impedance is based on inner and
outer conductor size and distance,
this particular practice clearly indi-
cates that changes in impedance are
occurring in regularly spaced inter-
vals since fasteners are generally at-
tached at regularly spaced intervals
in any clean installation.

See Figure 2. As outside forces
push against the coax, the outside
walls become elongated. As a result,
the distance from the center conduc-
tor to the top and bottom outer shield

Services.

CORPORATION

Installation services:
Full/modified turnkey
residential, commercial,
MDU and DBS
Telecommunications

Bring Tommorow’s
Telecommunications
into Today’s Homes’

Tel: 908-665-0133
Fax: 908-665-0990

See us at the SCTE Booth# 643-645
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PYRAMID
PERFORMANCE

Pyramid Industries proudly
celebrates our 40th year of
business. Our continuing efforts
enable us to meet the increasing
technical demands of the
electrical, fiber optic and CATV
outside plant markets.

Pyramid offers a full line of

1422 Irwin Drive © Erie, PA 16505
814/455-7587 » Fax 814/454-8756

See you at Cable Tech Expo
Booth # 813
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Fiber Optic Cable Management Products

Newton Delivery At
The Speed Of Light.

With fiber optics, the telecommunications Our new network bays can be equipped
and data industries are moving faster than with fiber cross-connect doors and cable man-

ever before. To keep pace, you need the right agement brackets. VWhat's more, they are

fiber cable management system, delivered available in a zone four seismic version.
right when you need it. Fiber optic products are another reason
That's why Newton offers a complete line why every major telephone company turns to

of cable management products including trays, the Newton line — over 20,000 racks, distrib-
enclosures, network bays and mounting hard- uting frames and enclosures. So call or write
ware, and fiber services cabinets. It's also why  for a free video or electronic catalog, and see

we have a new nationwide distribution system. all the brilliant things we can do for you

Reader Service Number 193

INSTRUMENT COMPANY, INC.

Made Right When You Need it.

111 East "A" Street, Butner, NC 27509-2426 Phone (919) 575-6426 « Fax (819) 575-4708




- Your #1 Source

_ For Fiber Optic Storage and
Management Systems

Patent Pending

“DIBHS VLSS VLR 7707

Multilink’s low fiber count, node location fiber
optic splice case is designed to save installation
time and requires no special tools or
equipment. The Starlighter , %
incorporates the same basic design £
principles of the amplifier .
housing which the
Telecommunications
Industry has been
using for the past
twenty years.

Installation
and Re-entry
Does Not Require
Mastics,
Heat Shrink
or Drilling

Patented

N

Plastic & Aluminum Sno-Shoes®
Fiber Optic Strand Storage Bracket

Options Available: -
* Mid Span & Express Splicing comlng 7/95
Cable Addition Kit MINIBUTT""

* Bullet Proof Protective Quter Barrier

12 Count
Splice Case

Member

aCTE |
L

Engineered to Make the Difference Splice Trays

Operations and Distribution Center 3 Muludirectional Splice Trays Available

587 Ternes Avenue, P.O. Box 955, Ilyria, OH 44035
Phone (216) 366-6966 FAX (216) 366-6802 24 Hour Voice Messaging Worldwide Distribution

© Multilink, Inc. 1995 All Rights Reserved Reader Service Number 16



becomes shorter as the distance from
side to side becomes longer. The re-
sult is a change in characteristic
impedance.

The distance between discontinu-
ities will end up as a half wave-
length for some given frequency.
And for this given frequency and all
integral multiples of this frequency,
the standing waves caused by re-
flected power are in phase and add
to one another. As a result, most of
the power at the primary signal and
multiples of the primary is reflected
and any signals at these frequencies
become greatly attenuated. Now is a
good time to re-evaluate your choice
of fasteners and determine whether
they are actually holding the coax
too tight and causing periodic
changes in structural circular size of
the outer conductor.

There are a couple of other key
points to consider when performing
a technically correct install or
rewire. Be careful not to overbend
the cable into too tight a radius
when forming a drip loop at the
entry of the house. A 5-inch circular
loop is a good general guideline that
will ensure maintaining the de-
signed diameters and electrical in-
tegrity of the coax.

Often, I have seen a few feet of
coax stuffed and kinked into an out-
let box inside the customer’s home.
This should be avoided. If you come
across this in the course of your job,
it is recommended that you cut back
the compromised parts of the cable
to the point of clean undamaged
cable. If possible, trim the cable to a
length that allows the coax to be
properly stored within the confined
space, leaving just enough space to
be able to remove the wall plate and
to cut a second fitting in the future.

Pay careful attention when rein-
stalling the wall plate so that ex-
treme bending does not occur. The
length of cable to be stored depends
on how much coax can be stored
properly within a limited amount of
space.

If the F-connector is installed
properly the first time at this loca-
tion, the stored amount of cable is of
infinitesimal use because this loca-
tion is in a dry and protected envi-
ronment. If your system requires ad-
ditional storage, consider another
loop at the exterior drip loop that
can be taken out if needed. Wall
plate boxes and walls were never de-

Reader Service Number 244
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Power & Tel has successfully nnvign%e& in the
CATV industry for more than 20 years by
nsseml)llng an experlenceJ crew, recruiling th
prime suppliers, and building a distribution "gﬂ
network from 15 l(cy cilies. $- Sl L

-lling for success

in CATV?

e | e T

The peuple. places, and things you need for
CATV suecess are ulreudy in pllltl'- To take
full uc]\‘i\nlnge of them, conlact Power &

{rcvlop'mno Suppl_\' (odny!

| Power € Telephone
2 5upply Company

L 267? Yale Avenue ¢+ Memphis, TN 38112 « FAX 901/320-3082

¢ ¢ 800/238-7514

signed to properly store lengths of
coax.

Summary

Perhaps you use one or more of the
less than ideal electrical techniques I
have mentioned. Keep in mind that
we will not be delivering just video
services anymore. Digital signals are
believed to be much more susceptible
to impedance mismatches and mi-
croreflections than analog signals. By
making these simple changes toward
quality in our installation practices
today, we will be very successful in

delivering these new formats against
our competition of tomorrow. Your
system needs your help in adopting
total quality practices.

There are some superb publica-
tions that cover characteristic
impedance and return loss in more
detail. While it is not possible to
cover them all in this article, a few
are worth noting. The most notable of
these are Broadband Basics by
Philips Broadband Corp., and the
SCTE Technology for Technicians I
Training Handbook, Third Printing,
by Ralph Haimowitz. €T
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Sl B ASICS

By Norrie Bush, Plant Operations Manager, Columbia Cable

The “perfect” install —
or how to help your competition

h man, they sure do try and

get us out of there early

every morning. Here it is

9:15 already and I've hardly
had more than four cups of coffee.

Let’s see here, what am I doing first
today? Looks like Mrs. Neusbaum
wants a little excitement in her life.
New install, three outlets with boxes,
HBO, Cinemax and Showtime. Oops, it
looks like I spilt some coffee on this
work order.

“5686 to base.”

“Go ahead Bob. Watcha need?”

“That printer messed up the address
on my first job. Could you look it up for
me?”

“Sure can. That would be 405 W.
Elm St. According to the schedule, you

were supposed to be there before 9 a.m.
Do you want me to call them and let
them know you’re going a little late?”

“Nah, I'm just around the corner
from there, but thanks anyway.”

Criminy! This job’s over on the west
side. I better get this rig turned around
and head the other way.

“Hey! What are you all upset about?”

You'd think a guy couldn’t turn
around. Besides, he was obviously going
too fast!

Man, I gotta go. I'd better stop up
here for a minute and I can get a free
refill at the same time.

OK, let’s see now ... Birch, Cedar,
Dogwood and of course, Elm. I wonder
if they’ve had any nightmares over
here? Ha ha. Dis must be da place!

Wow, this is a nice joint, but it sure
is a long walk from the road.

“Base to 586.”

Leave me alone, don’t you know I'm
working? You can'’t get anything done
with those guys always bugging you.

Knock, knock, knock.

“Hi there, did you order cable?”

“Yes I did, but you were supposed to
be here an hour ago! I just got done
talking with your office to find out
where you were.”

“I'm sorry about that. I did two other
jobs this morning and the last one ran
longer than I had thought. Can you
show me where you want the hookups?”

“Let me get my husband and please
wipe your feet before walking on the
carpets.” -

Put an End to
Hum Modulation!

Call For Your
Free Copy,

Clamp-On Ground Resistance Testers

If you're looking for the easiest way to identify grounding problems causing Hum
Modulation in your customers" homes, you're looking for the Clamp-On Ground
Tester Model 3710. The Model 3710 provides you with direct reading of sheath
currents and ground resistance so you can pinpoint your problem and put an
end to Hum Modulation...simply, accurately, directly.

AEMC Corporation - 99 Chauncy St., Boston, MA 02111 - (617) 451-0227 - (800) 343-1391 INGTAUMENTS

Reader Service Number 245

The 1995 Budco
, Catalog is packed
5%, with more products than

Masterlock, Aervoe-
Pacific, Diamond, Times
Fiber, Cablematic and mor
 ever from fine names We’ll ship your catalog and all yor
= like Tyton, Klein, Cable  orders within 24 hours. Call for
Pro, Lemco, Cable Prep, Cable Tek,  your free copy today.

Budco

The Taplock Company. Setting
The Indstry Standard In
Drop Muarkers.

1-800-331-2246 Fax: 1-918-252-1997
P.O. BOX 3065 TULSA, OK 74101

See us at SCTE Cable Tec Expo, Booth #913 & 915
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Worldwide Headquarters
POBox 1729
Hickory, NC 28603

Phone: 1-800-982-1708 or 704-324-2200
Fax: 704-328-3400
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RADIO

Ham radio operators
in the cable

The following is the first part (A-M) of a list (in alphabeti-
cal order) of amateur radio operators employed in the
cable TV industry. It was compiled by Steve Johnson,
NOAYE. Please send any additions or corrections to his at-
tention at Time Warner Cable, 160 Inverness Dr., W., P.O.
Box 6659, Englewood, CO 80155-6659; fax (303) 799-5651;

e-mail: steve.johnson@twcable.com

industry — Part

Name

Bowen, Todd
Bowick, Chris
Bowles, Tom

y Seott
Brinkloy, C hrl-
Brooks, Clarence
Brown, Bob
Brown, John H
Brown, Phili
Brown, Charles
Brownell, Eric
Brundage, Jefl

Call

WIVA
WBSNGA
WOFRC
NoJIZ
WA4LSW
NGVEN

Compan

Textel Cable

Jones

King Video

Time Warner Cable

Time Warner Cable
o

Marks Cable
Hammons
\Vulslw:

Sumner CableTV
Time Warner Cable
Sonic

Sammons

;nnn Turr\' ll'um- Warner Cable
an, Tim O Jones
Name Call Company City Packet Address }:?&wck: Paul I o0
Acevedo, Nelson KP4FEN CATV Noroeste San Antonie, PR Bullinger, Rex H ott-Packard
Adams, John 61D Sonic Sacramento. CA Burns, Bob Continental
Adams, Mark KA4WCB S-A Norcross, Burrell, John ektronix
Alexander, Gary KE5BS Post-Newsweek Altus, OK Burton, Jack S. Cablevision
Alfi rvid KATGF Glacier Cablevision Deming, WA Butts, John MCTV
Allen, Fred KAOYA TCl1 New Hope, MN Bybee, Jerry TCl1
Allen, S'.eve KC6VCC Jones Roseville, CA Caci, Joe
id. NINXI Dimension Wu ymuouth, MA Cady, Terry King Video
“I"Illm KN4BX Prestige Cable ur! raville, GA (nmpbo]l Leroy ™
KN10 Jerrold MA Campbell, Richurd { Simmons
l).\\ul NTPQA Tl wnl(lr WA Campos, Javier AHEMM Amherst Fiber
. Gene WATNME (8 Bellingham, WA Cappe, m (-r WAIPEA X
Anderson, Jim NSPRJ Hresnan Comm Houghton, Capron, Ji WB2RU Ph]]l)
Andrews, David 1ESK Starer New Haven, CT Carey. B:]l KC4BPK gNarner Cable
Annibaldi, Rich N8TBJ Pioneer Columbus, OH Carr, George WASKBH/GO Cablevmon Bedsh,
Arthur, Tom TCI Enleewood co Carr, Mike N4PON Paragon
Ash, Ivan Consullant Cofumbia. MD Carr, Peter Wwio DuCom
Atkins, Gary CSU Tech Sve Ft. Collins, CO_ Carvis, Timothy WRBSULP Wade Cableviston
Austin, Daryl T‘nnl]:ul\ San Aul(mm. ™ CQash, Hugh KB6IEM aragon
Bach, Thomias )\,\nm\x “lear Cablevision  Saline, M1 Cerino, Charles WHB3HVH  Comcast
Bailey, Wendell CIBU NCTA Washington, DC Chambers, Chris NSPAS Cable Link
Baker, James ‘\o\\'HV USATEC Jalon, CA — —_— Charlton, David N7SDN HFUTV
Baker, Ronald WB4HFN Continental Lawrence, MA EWBIDSW.NH.USA Checketts, Rick OKZ Jensen Tools
iaker, Steven KAIOEX Continental St. Paul, MN Chesney, Tom WH6CED T|me Warner Cable
Bannister, David 4FL Fairfax County Fairfax, VA Chicoine, Eugene 01W
Barnes, Richard 41 S-A Atlanta, GA Christensen, Joseph WB7WTS Whlte Pine Cable
arnes, Ron NOPDC Triad Comm, Littleton, CO Christianson, Tom 1APY T'ektronix
Barr, Stuart ABSPV AOFR Americas Ine. Richardson, TX Ciciora, Walt W H'l[- W Consxultant
artlett, Dive NOCQC TCI Englewood, CO Clayton. Francis AH Kauni Cable
Rarton, Hod NaUF Comcast dowlande, NJ Cohen, Joff \‘,\('( Harron
Haur, Wayne \WBSHIE C 1L Cohin, Bill Antee
Buxter, Frank K2Z1LA Tele-Medin Pleasant Gap, PA Colegrove, Tom
Beckham, Chuck N4XZV Voltex Hatt. Doraville, G Colter, Dave Block Is. Cable
Beeman, Paul M Coombs,_Gary S-A
Belyea, Brmlon W4GSF 1st Commonwealth  Gloucester, VA Cooper, Ed ON1
Bentley, Bill N5POB Dimension Midland, T2 Cordero, Francisco CATV Noroeste
Berends. Dennis N8VWH TCI Grand Rapids, MI Corrigan, Walt Loctro
p KD4PSM %npq; Howard Gray, TN Coufal, Jerry TCT
Kit {HGJDE Time Warner Cable  Honolulu, HI Crawford, Jock GA Cable TV
Bigiar, Norm VEIMTV Maclean Hunter Owen Sound, Ontario Crow, Ran TCl
Blackstons, Larry WSFZ Dantron Milton, < o Crown, Ron Kauai Cable
HBlaix, Brian NIK Continental Sprmuﬁ-vld MA @NIMEASWMAMA USANA Cvetnich, Joe Multimedia
Hlakeway, Roger G1PX) U.K. SCTE ! Danekind, John Coast UATV
Blanchard, David KAOQHIB Municipal Util. Coon Raglds. 1A Davidson, Alan PSU ABP Ltd
Blanchard, James E. NI1FEC Adelphla Cable Sandwicl Davis, Clint 70J Entech
|3lumberE. David N1HH1 Manchester, NH Davis, Gary WDSLTS Antietam Cable
Blumsack, Harvey WIVIK S\u» rior Optic Marietta, GA Davis, Keith NOIBS Comcast
Bohnhoff, Mark WNBI’UM M. Bohnhof? W hwhn{, L Davis. Matt NBOCO Cable l Inh
Horchert, Marshall KDOD Hurr Bond Aurorn, NE Dawldns, Al ROFRP L‘ We
forsottl, Paul N4APMT Atlanta, GA Dean, Brad KIKEK
Hourne, Dave WBETMP T'mnn-r Comm, Columbus, OH Dean, Bob N2ZHI1 TI Lof N, NJ

City
Ausun TX
Englewood co
Seattle, W.
Calumbus, OH
nsas City, MO
Tulsa, OK
l‘nrm w0 Lnke, OH @WBSBIL#NEOH OH. USANA
Fort Warth, TX
McLouth, KS
Olympia, WA
Wellington, KS
Greensboro, NC
Sacramento, CA
Fort Worth, TX
Lima, OH
Hilo, HI
Ambuerat. MA
Sunta Rosp, CA
Brockton, MA
Denver,
Woodbury, NY
New York, NY
Portland, OR

Packet Address

Tujunge, CA
Alpena,
8. Lake Tahoo, CA
San Luis Obispo, CA
Gainesville, FIL
Manlius, NV
Fayetteville, NC
Luton, U.
St. Pelersburg. FL
DuBois
Philadeiphia, PA
Garden Grove, 02
Philadelphin, PA
Columbus, OH
Coleville, CA

Kingston, Rl

:lv.gls;lv

Baston, MA

Stamford, CT

Kekaha, HI

Londonerry. NH

Glenview, 11 GZMHRIL USANOAM
Suntn Clarits, CA WKGIYK
Block Island, Rl

Englewood, CO
Aguadilla, PR

St Cloud, FL
Englewood, CO
Clarkston, GA

The Woodlands, TX
Kaluheo, HI
Wichita. KS
Cincinnati_ OH
Bramley,

Hagep;lown MD
Paducah. KY
Columbus, OH
\'k-m\v (&)

S Yarmouth, MA
Hewott, NJ
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Make check payable to SCTE.
Mail to:

SCTE

"’ SCTE
Member Drive Dept.
669 Exton Commons
Exton, PA 19341
FAX: (610) 363-5898

[ | hereby apply for membership in the Soci-
ety of Cable Television Engineers, Inc. and
agree to abide by its bylaws. Additional mem-
ber material will be mailed to me within 45
days. Payment in U.S. funds is enclosed. | un-
derstand dues are billed annually.

SCTE is a 501 (c) (6) nonprofit professional
membership organization. Your dues may be
tax deductible. Consult your local IRS office or
your tax advisor.

Application without payment will be returned.
Applications from outside U.S. enclose addi-
tional $20 (U.S.) to cover mailing expenses.

EMBERSHIP APPLICATIO

APPLYING FOR: [ INDIVIDUAL SCTE MEMBERSHIP @ $40

Please print or type information. Data will be used exactly as it is submitted here.

QO MR O MRS. O Ms.

NAME: TEL. #:

First Initial Last Area Code/Number
TITLE:
EMPLOYER: FAX #:

Company Name Area Code/Number
MAILING ADDRESS;
Street/P.0. Box
City State rd4

YOUR SIGNATURE: DATE:

Complete the information. Enclose full payment or charge to MasterCard/Visa shown below.

([ MASTERCARD [ viISA #:

SIGNATURE FOR CHARGE AUTHORITY:

REFERRING MEMBER:

JUNE 1995 « COMMUNICATIONS TECHNOLOGY

SCTE MEMB. #:

CT 6/95



Here’s something to remember
next time you order cable.

Contrary to popular belief, cable isn't just cable. Like

any other product, different brands can vary widely
in quality and features. Take new ABM2 Loose
Tube Fiber Optic Cable from Alcatel. ABM2 makes
mid-span access easier than ever before, thanks to a
new kink-resistant buffer tube material that's so flexible,
it actually eliminates the need for closure routing
tubes. It also makes for easier coiling and fiber access,
even at low temperatures, and in the smallest of
closures (check out the bend radius above). Other
exclusive ABM2 features include both clearly marked
ROL access points on the cable jacket. And Alcatel’s
patented long-life AFC3 coating on the fiber. So
remember, all fiber cable is not created equal. For
the Alcatel advantage, call 1-800-729-3737.

Reader Service Number 44
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PACKAGING BREAK

GlasSolder™ Technique is Strong,
Moisture Resistant and Provides

Greater Long Term Reliability.
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Gould’s innovative
GlasSolder™ process makes a
glass-to-glass bond between
the optical fibers and a silica
substrate. This bond demon-
strates greater reliability and
stability in a variety of harsh
environments. Couplers tested to
the Bellcore TR-NWT- 001209 standard
exhibit improved performance over an epoxy
package in every test category. For more informa-
tiont on the GlasSolder " Package call a Gould sales
engineer at (800) 34-GOULD (4-6833).

== GOULD

Fiber Optics

Inc. Fiber Optics Division ¢ 1121 Benfield Boulevard ¢ Millersville, MD 21108 ¢ USA
Phone: (410) 987-5600 ¢ Fax: (410) 987-1201
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Name

DeHar, Steve
Deierlein, Peter
DellaGuardia. Joe
Dewey, Steve
Jickinson. Bob
Dickingon, Ed
Dineen, Jim
Ditlow, Doran A
Dodds, A
Domina, Frank
Donziger, Alan
Donzi%er Robert
Driscoll, Sean

Dudley, Mike
Dudziak, Ted
Dusbabek. Lee
Duval, Joe
Dzuban, Mark
2dmonson, Chuck
dwards, Jim
Egerl, ljann
shman,
zichenlaub, Frank
ide, Joe
mig, Tim
I .nF man, Paul
pling, Jack
vanko, Steve
vans, Bill
vans, Jr, Bernie
vanyk, Walt
verett, Chris
‘aber, Randall
Farmer, Jim
Farmer. Jim
Faulkner, Bob
Felker, Lex
Felt, Glen
Fenwick, George
Ferguson, Jan
Ferguson, Mac
Ferguson, Michael
al. John
poni, Barry
Fischer, Dave
Fitch, Jr., William
Flanagan, Edward
Flessner, Andy
Flynn, Mike
Foley,
orbes, Celus
Forer, Dennis
Forrest, Mark
Fournier, Ray
rane, John
riedman, Ken

2]

Gardner, Dale
Garlick. Duncan
Garner, Rodnev
Gearhart, Mark
Geer, Jefl
Genochio, Frank
Gilbert, Steve
Gilman, Alan

Goldsworthy. Steven

Call
N2PFB

KD2LN
WB2WLY
W2CCE
WB2FAC
WB7 RI({
WASEQW
WORJV

N4TDW
KC6WXK
WB4HJG
KDIC!

NOCP)
WBOWRW
N7RNX

G3LCR
WB4ZWK
KASUUI

G
KB6T

MT
Gonzalo, Hermenegildo LUSENO,
KD4CVR

Goodnian, Dale
Goodrich, Bob

Grace, Doug
Gradzki, Pat
Gradzki, Walt
Grahn, Bruce
Grant, Chris
Greco, Vincent
Green, Alan
Green, Richard
Greene, Doug
Gregory, J

oe
Grune?r’ald. Peter B.

Gunderson, Scott
Gunter, Bart
Gunter, Kenneth S.
Gur, Eugene A.
Guth, Eric

utman, Austin
ahn. Richard,
aithcock. Gene
lamilton, Howard
lammond, Bill

im
anchett. Charles
lanneman, Jerry
ansen, Tom
anson, Ron
ardykﬁdam

are,

arlin, Michael
arrington, Joel
arris, Jes

arrig, Michael G.
arrison, Ga
arrison, Je
art. Gaylord
art, Jim
artson, Ted
assler. Ed
atch, Earl
Hawks, Ros
Haworth, Jim

oot 3o o Ta ot oo oo e o afande e e oo o o e oo e ol o)

Hay, Roger
Hag'ashﬁchiham
Hayden, Joe

ayes,

ayes, Keith
ayes, Keith
aywood, Doyle T.
elm, Ol
feimbach. Paul
emmings, Brian
enley, L. Lynn
enscheid, Bert L.
erman, Jim
Herrman, Tony
ester, Paul
Hiatt, Steve

Hill. Tom

Hill, Tommy
loang. Thao
lochman, Mike
odge. Warren
odges, Marsha
loffman, Kurt
[offmann, Hans
olmes, Brian

Tl T2 siolarfenta el 12 )

ot

onnold, Fre
{opengarten, Fred
orn, Ancel Dan
orvath, Robert

forde e oo oo T o o el

olmes, Fredrick W.

NSNUG
N7XRX
WABRMX
KD4
N7MHJ
KX6F
KC4008
KAOUIN
NT8T
WAGCXN
VESIK
NIGIQ NE
WEYKM
KIVE
W7DLQ
NSKPS

Compan
Philhlr:s Y
Phillips
UlH

TCI
Dovetail
Dovetail
TCl

TCI
Dodds & Dodds

it
Private Cable Sys
Digicomm
Cross Count,
Buckeye Cable
Cable Plus

TCI

EIP Microwave
Cableware Elec
Hillsborough County
AT&T

E CT Cable TV
Tektronix

S-A

Retired

ANTEC

Time Warner Cable
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Continental
Ventura County
Blonder-Tongue
EB ﬁyslems td.

T

eSCO
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American Cable
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Time Warner
el

RTK Corp.

Time Warner Cable
Ferguson Comm.
Cable Tech

Siskivou Cablvision
Superior Cable,
"e\‘\' Channels

City Packet Address
Manlius, NY
lius, NY

Madrid, Spain
val Oak, MI
Bethlehem, PA

Grand Rapids, M1
Huntington Beach CA
Glenview, IL
Wynnewood, PA
Englewood, CO
Warren, NJ

Toledo, OH

Ostrava, Czechoslovakia
Boise, I}
San Jose, CA
Brea, Al-

Tampa, F1
Short Hills, NJ
d, CT

@WB6YMH #SOCAL.CA USA

Maryville, TN
Englewood, CO
Eau Claire, WI
Louisville, KY
Stockton, CA
West Lake Village CA
Old Bridge, NJ
Winnipeg
Topanga, CA
Dallas, TX @W5YI
Oklahoma City. OK
Beltsville, MD
Atlanta, GA
Atlanta, GA
San Diego, CA
Washington, DC  @KA4USE
Boise, 1
New Providence, NJ
Cocoa, FL
Grand Saline, TX
Jamesville, NY
Denver, co
Fort Jones, CA
Atlanta, GA

v, NY

Troy,
Columbus, Ol

Star Cable
County Cable
TCI

Time Warner Cable
iacom

S-A
Continental
Sammons
ALS
Philliﬁs
Blue Ridge CATV
olony
Time Warner Cable
Time Warner Cable
Enterprise Cable
Webro
Sammons

ha
Retired
Armstrong Group
Bolton Cablevision
Crescenta Valley

Pire

PacBell Broadband
US West
Continental
Texscan/MSI
Buckeye Cable
Telesat

Marionics
Marionics

Jones
Cablevision Sys.
Cablevision,
Meridith Cable

Adv, Cable Service

MCTV
Time Warner Cable
Service Electric
Cable Exchange

ew

Starvi

Cable Link
Wander Telecom
TCI

S-A
Falcon
ARRL

RR|
TCI West

Tektronix
Centur{ Comm,
MO Telephone CATV
Spectradyne
L Communication

S-A

ost-Newsweek
Armstrong Util,
Time Warner Cable
Hermosa Cablvision
Time Warner Cable
CableLabs
DX Antenna
Coaxial Int.
Continental
GOTV

CTV
Georgia Cable TV
Applied Instr,
Erie County Cable
Viacom
Continental
American Cable
Beta Engineering
HCC
Time Warner Cable
Dimension
TCI

Tektronix

Comcast

Times Mirror
Multimedia

Time Warner Cable
Time Warner Cable
Time Warner Cable
Western Comm.
Rogers Engineering
Cablevision

King Video

Lawyer

Sat. Systems Int.
Continental

Dobson, NC
Clarion, PA
Fort Pierce, FL
Raleigh, NC
Pleasan @WAGKTK ANOCAL.CAUSANA

Fort Worth, TX

Wallingford, CT

.I\Ela}:ﬂius. o

rata

Nj:;ples, FL

Englewood, CO
nver, CO

Enterprise, UT

Nottingham, UK

Atlanta, GA

Denton, TX

Bellingham, WA

Santa Clara, CA

Butler, PA

Bolton, UK @GB7CRG

La Crescenta, CA

Buenos Aires, Argentina

San Ramon, CA ~ @KI6GYK #NOCAL.CA.USANA

Portland, OR

Portsmouth. NH

Salt Lake City, UT

Toledo, OH

Fort Lauderdale, FL

Toms River. N

Toms River, NJ

fustiford, W1
di el

Tyler, TX
Englewood, CO
Rensselaer, NY
Hudson, MA
Roseville, MN
San Angelo, TX
San Angelo, TX
Winchester, VA
Denver, CO
Wyncote, PA
New York, NY
Ashboro, NC
Sparta, NJ
Signal Hill, CA
Claymont,
Columbus, OH
Gualala, CA
Grand Rapids, MI
Norcross, GA

St. George, UT
Newington, CT
Bellevue, WA
Portland, OR
Portland, OR
New Canaan, CT
Bolivar, MO
Dallas.

Aurora, CO
Doraville, GA
Phoenix

Butler, PA
Melbourne, FL.
Durango, CA
C)rlan(h), FL

Taipei,
Stockton, CA
Atlanta, GA
Decatur, GA
Beech Grove, IN
Sandusky, Ol

Glendale, AZ
Bridgewater, N.)
Kansas City, MO
Hebron, OH
Seattle, WA
Beaverton, OR
Meridian, MS
Phoenix, A7
Norman, OK
Rockledge, F1.
Kansas City, MO
ron,
Monterey, CA.
Don Mills, ONT
Ayer, MA
Jackson, CA
Lincoln, MA
Falls Church, VA
Findlay, OH -

@KB8GVW #CENT.OH.USA.NA
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Figure 2: IF impairments/upconversion

Digital tronsmission analyzer

From Figure 4
test signol

=

Digifol transmission analyzer

From Figute 4
test signal

Dynamic ghost simulator

Impulse noise genewtor

IF impairment section

boussion
noise
generotor

(W carrier interference

IF impairment/upconversion

Figure 2 contains detail of the IF im-
pairment/upconversion section of the
CTS. Three standard IF frequencies
have been designed into the system: 44,
70 and 140 MHz, with an expansion
slot for one more IF frequency. The IF
frequency is chosen by a fror:t panel se-
lector switch that determines the cor-
rect filter to be used. Many of the im-
pairments are inserted at the IF fre-
quency and upconverted along with the
test signal. Selection of impairments
are independently controlled with pro-
grammable attenuators and RF switch-
es. This allows testing with multiple
impairments simultaneously while pro-
viding a high degree of accuracy and
isolation when the impairments are not
used. The following impairments are in-
serted at IF.

Random noise

The test system is capable of intro-
ducing random thermal noise into the
passband of the signal under test. Pre-
cise carrier-to-noise (C/N) measure-

Cable deloys

Waveform generator

To Figure 4
&F impairment/
distribution secrion

Upconversion alock

Residual FM -nput

Low frequency
noise generator

ments may be measured. Random
noise is inserted into the system at IF,
as shown in Figure 2. The amplitude
output and noise is controlled by at-
tenuators capable of a range from 0 to
127 dB in 0.1 dB steps. The system
used is a Noise COM 7109 noise gen-
erator.

CW interference

The CTS is capable of inserting an
interfering CW carrier either into or ad-
jacent to the test signal. The suscepti-
bility to interference from a single un-
desired carrier in or near the passband
of the test signal then can be measured.
The interfering carrier is produced by
an HP8658B signal generator. This
gives the test system the flexibility to
place an interfering carrier at an arbi-
trary frequency and any chosen carrier-
to-interference level.

€SO and CTB

The limiting nonlinear distortions in
cable systems are CSO and CTB prod-
ucts. The test system is capable of cre-

Phose noise generator

ating these distortions in a controlled
manner. The distortions are generated
using an amplifier cascade driven by ei-
ther a Matrix signal generator or the
CableLabs headend and then downcon-
verted to the selected IF frequency. Fig-
ure 3 (page 122) shows how these dis-
tortions are generated.

Microreflections and delay lines

The CTS has two paths capable of
creating delay distortions. The first
path is an HP11749D dynamic ghost
simulator. This computer-controlled in-
strument allows the user to combine up
to six delayed versions of the various
delay times and input signal ampli-
tudes. However, this system is limited
to a 6 MHz bandwidth for testing. To
accommodate systems having wider
bandwidths, the CTS has eight fixed
delay lines built into the range of 20 to
2,000 ns. Each delay line is balanced for
the IF frequency.

Upconversion block
The impaired IF signal is upcon-
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(hur Tools Won't Leave Your Signal
Stranded On The Information Super Highway.

LCoring Tools

8 Predise Cable Preparation
M Beveled Edge Safeguards O-Rings

M Color Coded to Cable Sizes Sackot SUIRpErs

8 Score-Free Jacket Removal
W Color Coded to Cable Sizes
I Plastic Guide Sleeve Protects Aluminum

ShortCut

M Removes Messenger Evenly

M Eliminates Need for Knife

M Leaves Cable Ready for Jacket
Removal

Drop

Stripping Tools

I Consistent One-Step Cable
Preparation

M Precision Cutting Edge
Eliminates Nicks and Shorts |}

Crimping Tools
)‘ 3 Ensures Full Crimp
’ IV av4] M Field Adjustable

L2
I Avoid Signal Leakage

Torrmink

M Guarantees Full Compression

% 360° Support Ensures
Consistency

M Easy to Use Ergonomic Pistol

Grip Speeds Termination
Build it With...

LaplePrep-—

Tools You Trust.

CablePrep A Ben Hughes Communication Products Compan
207 Middlesex Avenue, P.0. Box 373, Chester Connecficut Phone: 203-526-4337 Toll Free: 1 EOO 394-4046 Fax: 203-526-2291
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Figure 3: (S0 and CTB generation

Motrix generotor

Switch

Heodend channels.

verted to a selected channel using a
Gigatronics 6082A signal generator
as a local oscillator with a mixer. The
signal generator has very low phase
noise with amplitude, frequency and
phase modulation capabilities. This
permits additional impairments of
hum and low-frequency noise, phase
noise and residual FM to be added to
the system being tested.

RF impairment/distribution

The RF impairment/distribution sec-
tion of the CTS (see Figure 1 on page
118) is shown in detail in Figure 4. The
upconverted signal is taken from the IF
impairment section, RF impairments are
added and then it is sent through a dis-
tribution system. Before the signal is

(S0 generotor

(TB generator

Locol escillator

Filter To Figure 2
IF impoirments

Filter _To Figure 2
IF impairments

Locol oscillotor

combined with RF impairments. it is
passed through an image rejection filter.
After filtering, the signal is sent through
a combiner where RF impairments are
added.

The CTS is capable of generating the
following RF impairments: high-level
sweep signal and a co-channel interfer-
ence signal capable of producing a fre-
quency agile signal at 0, +10 kHz offset
frequencies.

The option to add a Matrix generator
signal or CableLabs headend signal also
is available through the combiner. Four
expansion ports are available for future
impairments. Similar to the IF impair-
ment section, each impairment is con-
trolled independently. The signal passes
from the combiner to the distribution

Figure 4: RF impairment/distribution section

Headend

(S0 ond (TB

generator

Matrix
generotor

Modulotor

Sweep
geneofor

Test signal >

fram Figure 2

Distributien

section

Combiner

Fiberoptic
clipping module

section, which has the ability to simulate
different cable system configurations.

Fiber-optic clipping

Built into the test system is a
fiber-optic clipping test. Clipping is a
nonlinear distortion in a fiber-optic
system that limits the total number
of carriers that can be transmitted.
This clipping is a fundamental source
of distortion in a multiple-carrier sys-
tem. The fiber-optic link is capable of
being overdriven by an RF signal so
that the effects of the laser diode ¢lip-
ping on the test signal can be deter-
mined.

Distribution
CableLabs has developed an exten-

To Figure 5
1 downconversior,/
’ measurement section

House simulotions
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It's the age of automation, a time when you need precise,

TVM-730 Video Analyzer. The combinatian waveform/vectorscope with Auto-
Measure gives the cable television engineer quick, accurate answers to video
measurement questions. Easy to use “pass:fail” indication and precise
readouts let you know whether adfustments should be made to your system.

automatic video measurement to assure compliance

DM-154 Demodulator. High performance stereo TV
demodulator with remote control capability, designed
specifically for the cable TV engineer. Frequency agile
tuning, 4.5 MHz output, IF loop, zero carrier chopper
and frequency offset memories make it the perfect
choice for channel testing.

with FCC regulations. Videotek offers a winning package

VIT411 VITS Generator. Generates and inserts
NTG7 or FCC test signals in the vertical
blanking interval of baseband video. 12-bit
resolution test signals provide absolute
precision and the highest quality reference for
MeASUTeTHENLS.

of state-of-the-art solutions for cable television. Call us today to
$-2000 System Auto Measure. The most qffordable

auto-measure instrument. When connected to your PG,

the $-2000 performs hundreds of tests. The results may

be viewed on the PC screen, saved to disk for later

review, or printed for hard copy documentation.

find out why a Videotek Auto-measure package is the right choice for you.
SSI-1000 System Integration Kit. Combines

control of the DM-154 and either Auto-measure

instrument for fully automated testing of

multiple channels in one operation.

--VIDEOTEKTM

A Zero Defects Company

See us,at Cable-TEC Expo '95 Booth #942.
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Texsca A TSX COMPANY o
Engineers, Architects, and Builders of tomorrow's information superhighway.

(915) 533-4600 or 800-351-2345 FAX (915) 591-6984



PROOF POSITIVE...
TWO HEADS ARE BETTER THAN ONE!

NEW FROM TEXSCAN

The "Gatekeeper" — a truly scalable, broadband optical telecommunications node. All of the
"bells and whistles" you'll need, when you need them, without the cost today!

The "Gatekeeper" has all of the modular agility you'll need to keep pace on the

"Information Superhighway."

"Gatekeeper" features include:

e OPEN architecture for all CATV, TELEPHONY, and DIGITAL transmission requirements

e COMPLETE scalability to assure capital expenditures are matched to REAL revenue opportunities!
No need to waste precious capital!

e Bandwiths of 550, 750, and 860 MHz in a 1,000 MHz platform.

e MULTIPLE failure-tolerant redundancy features with "on-board" switching logic!

« Individual RF busses may have their own optical receivers and transmitters — with FULL
redundancy if desired!

* 2 and 4 output models with several mounting options.

« BOTTOM entry of all RF and optical cables for cabinet applications! NO MORE 90's and 180's to
deal with.

» UNIQUE return Path Conditioning Module allows complete control of each individual RF buss and
Bandwith management of return paths.Optional plug-in return path switches.

« "Open Architecture" Network Management using "Vital Link" allows compatibility with most network
protocols such as SNMP. Options for network controlled switching and ingress troubleshooting of
return paths.

« Options for single fiber broadband (50 to 860 MHz) and dual fiber split band (50-550/550-860 MHz)
architectures.

* Proven thermal management assures long life and higher MTBF.

e Dual-Dual redundant 40 to 90V, 1 to 60 Hz DC supplies

¢ Many, many more options .

If you want to keep up the pace on the information superhighway, the "GATEKEEPER" will give you
the performance of a fine sports car, with all the features of a grand sedan for smooth (and sensible)
acceleration into the fast lane!

. J
Let us bring you up to speed! Contact your local Texscan representative for more information on this
exciting new product . . . from Texscan, of course! L s

\‘ b‘dh

To learn more about the GATEKEEPER, stop by booth #265 at Cable Tec Expo ’95
o ’~
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Quality RF Services, Inc. INDOOR
M 850 Parkway Street DISTRIBUTION
AMPLIFIER

A Jupiter, FL. 33477

QDAX 750

Quality Distribution Amplifier eXtended
120 VAC - Mains powered

Buy
750 MHz 550 MHz chips
Technology with
Now 750 MHz housing
Features: Features:
¢ 750 MHz Bandwidth * 550 MHz chips with 750 MHz circuitry
* Push-pull, power double or quadra * Upgrade to 750 MHz ..... later
* 5 to 40 return bandwidth * 550 MHz prices for 750 MHz capability
Invest in the Future Invest in the Future

The future is now!!

800-327-9767 Quality RF Services, Inc. FAX: 407-744-4618
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Fiber-optic
fusion splicer

The new compact Fusion 2000
from Aurora Instruments Inc. is the
first automatic fiber-optic fusion
splicer featuring the company’s ad-
vanced power alignment technology
(PAT). The unit automatically aligns,
gaps and fuses fibers with lower aver-
age losses and more accurate esti-
mates than any existing splicer, ac-
cording to the company, on single-
mode or multimode fibers with any
standard color buffer coatings, typi-
cally in 35 seconds.

Using a high-power light source,
the technology guarantees core-to-
core three-axis alignment and highly
accurate estimates of splice loss. PAT
combines the low loss and accurate
loss estimation of a local injection
and detection splicer with a profile
alignment system splicer’s ability to
splice all standard colors of coatings.

Providing optimum light transmis-
sion, the unit has an average splice

PRODUCT

NEWS

loss of less than 0.02 dB on single-
mode fiber, a position resolution of
0.05 nm, and it estimates extrinsie
splice loss within +0.02 dB 90% of
the time. The company says the unit
is the smallest (9 x 6 x 10.5 inches)
and lightest (16 pounds) fully auto-

matic fusion splicer available.

The microprocessor-controlled,
fully programmable system can be
used on fibers with glass cladding
ODs from 75 to 200 pm. It makes au-
tomatic splices after the user places
the fibers in the fusing mechanism
and enters the splicing requirements.
An LCD provides easy menus for
splicing options, fiber profiles and
control. The display also automatical-
ly shows splice loss in dB after the
fiber has been fused.

The user can view fibers on a 45x
magnification screen with calibrated
25 nm markers and fiber alignment
pointers. As new fibers are intro-
duced, the unit easily accommodates
the changes. It stores 20 fiber splic-
ing profiles (prefuse, fuse, fiber gap-
ping and fiber annealing) and holds
the results of 100 splices for later
downloading through the system’s
RS-232 port.

The unit also features a unique
pigtail port system and PAT units
that adjust for all commercially avail-
able buffer diameters. The splicing

High Performance Dual-Band Dual-Pole Feedhorn

Unique Systems’ feedhorns are designec as the cost-effective solution for multi-band dual-pole signal reception.
Complements our integrated family of earth station products.
Single band configurations available as well.

Applications:

Drop-in replacement for Andrews’ Multibeam/Prime Focus

Systems. Also available for other manufacturers’ dishes.

Electrical Performance:

Parameter C Band

Features:
Ku Band

Frequency Range

3.7t04.2 GHz

11.7 t0 12.2 GHz ports

Port Return Loss 19 dB (min.)

20 dB (min.)

Port Isolation 40 dB (min.)

40 dB (min.)

Port Flange Size WR-229

WR-75

- Provides superior isolation on both C & Ku band

- Permits use of less expensive LNB with no perfor-
mance degradation

- Full range of brackets and ground planes available
- Simple installation

55 Torbay Rd. Unit 2, Markham, Ontario L3R IG7 Tel. (905) 474-0091 Fax (905) 474-1563

Reader Service Number 254
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MODULATOR 750 UHF

The Model 750UHF Modulator is especially designed for single channel full 60 dBmV (120 dBuV) output from
470 to 750 MHz no-compromise CATV professional service utilizing surface mount technology.

SPECIFICATIONS

PARAMETER
VIDEO SECTION

Input: C3F Neg
Input iImpedance

Frequency Response
Bandwidth
Differential Gain
Differential Phase
Hum & Noise

AUDIO SECTION

input: 50 Hz-15 KHz
Impedance

Frequency Response
Frequency Tolerance, +500 Hz
Frequency Deviation

Harmonic Distortion
Preemphasis

IF SECTION
Video IF Level
Audio IF Level

Return Loss
IF Frequency

Video Carrier

Audio Carrier
Video-Sound Spacing
Vestigial Sideband Width

RF SECTION

Output Frequency
Frequency Tolerance
Output Level
adjustable
Output Impedance

Spurious Output
470-750 MHz
@+60 dBmV/+120 dBuV
Output Level

Return Loss

Frequency Response

MECHANICAL AND POWER

Dimensions

Weight

Power

Operating Temperature

i
u

SYSTEM M/N SYSTEM B/G SYSTEM D/K SYSTEM |
China™
NTSC PAL PAL PAL
75 ohms 75 ohms 75 ohms 75 ohms
unbalanced unbalanced unbalanced unbalanced
+0.5dB +0.5dB +0.5dB +0.5 dB
4.2 MHz 5.0 MHz 5.0 '1Hz 5.5 MHz
2% max 2% man 2% X 2% max
2 degree max 2¢ “ree ' 2 2 degree max
-60 dB A0 o -60 dB
0 dBm (.8V) JR3A
600 ohms .
balanced =
+1.0dB
4.5 MHz 5o
+25 KHz P
1% max 1% may
75us 50us .
+37 dBmV +37 dBmvV + dBn +5,  mV
+97 dBpv +97 dBuv +37 dBuv -97 dbV
+22 dBmV +27 dBmV +27 dBmV +27 dBmV
+82 dBuv +87 dBuv +87 dBuv +87 dBuVv
>14 dB >14 dB >14 dB >14 dB
45.75 MHz 38.9 MHz 38.0 MHz 38.9 MHz
41.25 MHz 33.4 MHz 31.5 MHz 32.9 MHz
+4.5 MHz +5.5 MHz +6.5 MHz +6.0 MHz
0.75 MHz 0.75 MHz 0.75 MHz 1.25 MHz
470-750 MHz o M H
+2 KHz Z R F
+60 dBmV max M
+120 dBV OD
75 ohms : ) L
unbalanced Y k = T
<-60 dBc ' A -
. - .
X«
>14 dB
<2 dB

Standard 19" (48.26 cm) Rack Mount, 1.75" (4.44 cm) High & 14" (35.56 cm) Deep
8 Pounds (3.6 kg)

115/240 VAC 50/60 Hz 30 Watts

40° Fto 110° F

CA:C' BROADBAND COMMUNICATIONS

1-800-877-2288

Garland, Texas, 75041

FAX 214-271-3654
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system includes data memory, RS-
232 interface, built-in splice sleeve
heater with auto heat and cool cycles,
numerous data and diagnostic read-
outs, and other features.

The system is furnished in a small,
formed aluminum, shock-resistant,
dust and watertight case with foam
interior for the splicer, cleaver,
portable battery, printer, accessories
and work light.

Optional accessories include an ad-
justable splice tray holder, high-preci-
sion cleaver, portable thermal data
printer that can print out a perma-
nent record of splice history, and a
built-in tension tester available in au-
tomatic low-level or manual infinitely
variable options. The tension test
confirms both mechanical and optical
integrity before fibers are removed
from splicer PAT units.

The unit also can be used for man-
ual splicing, using positioner keys
and a built-in throughput power
meter system.

Reader service #312

Cable reel

We Cousins Co. announced Reel
Simple, a two-in-one product that
ends hazardous carrying of heavy
cable reels, making them easily
portable while serving as a dispersing
caddy.

The unit snaps into the center
holes of a cable reel, which then can
be pushed or pulled with minimal ef-
fort, avoiding the danger of back in-
jury caused by lifting or carrying the
reel. The unit is durable enough to
roll easily over bumps, curbs, stairs
and uneven surfaces. It serves as a
dispensing caddy by simply flipping it

JUNE 1995 ¢« COMMUNICATIONS TECHNOLOGY

and positioning it on its handle and
auxiliary feet. This two-in-one feature
saves valuable time otherwise spent
carrying the reel and stand.

Cable reels from 12 to 15 inches
wide and up to 26 inches high can be
moved with little effort using the de-
vice. It is fabricated as a single unit
with no moving parts for greater
durability. It is 30 inches in length
and is made of rustproof aluminum
magnesium. A heavy neoprene rubber
grip with spring action ensures a firm
handle. As a dispensing caddy, the
unit remains skid-free with four
weather-resistant neoprene rubber
guards.

Reader service #311

Fiber-optic
pulling capstan

GMP introduced a fiber-optic
pulling capstan for use with existing
pulling equipment, winches and cap-
stan drives in a special accessory ap-
proach. The unit can be mounted
quickly on existing equipment with-
out special modifications or new
pulling gear. It is easy and safe to
use, pulling the cable with synthetic
rope or Muletape, or pulling the cable
itself directly.

Durably constructed of aluminum
alloy, the capstan has a 25-inch (635
mm) working diameter and pulls
with 600 pounds (2,700 newtons)
force and 600 fpm speed. The capstan
can be set up easily as a mid-assist
booster for use in pulling longer con-

Reader Service Number 255

Stealth SAM
is weight oft

my back! 1 used

to go home aching

from luggmg hC‘J\"{V

equipment
up and
down poles.
The Stealth
SAM is
light and

portable.”

STEALTH SAM

* Full-featured... broad scope of

measurements: sienal levels, hum,

and CIN

* Built-in spectrum analyzer mode
and Sweepless Sweep”

* FCC 24 hour rests

* Rugged/weather resistant

* Fully upgradeable to

Stealth Sweep
¢ l‘:.l.\‘\"‘pxmw viewing. ..
convenient LCID display

Call 1-800-622-5515

WAVETEK
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AUDIO & VIDEO
Emergency Broadcast System

AV-EBS
Power On
o

v

AN

21st Century!

the

MEGA HERTZ

Established 1975
DENVER, CO
800-525-8386
303-779-1749 FAX

ATLANTA, GA ST.LOUIS, MO OCALA, FL
800-962-5966 800-821-6800 800-922-9200
404-368-8928 FAX  314-429-2401 FAX  904-351-4403

S

See Us In Booth# 237 At The SCTE In Las Vegas /

stor ATLAST! START\

Audio Level Maste:

3 Stereo Channels

THE Per Mainframe!

ALMG672

CONTROLLING VOLUME
AUTOMATICALLY!

SCREWING AROUND
WITH AUDIO LEVELS

THE ULTIMATE AUDIO LEVEL CONTROLLER

® Precision automatic control of audio levels to prevent
overload and improve s/n on:

— Recording studios, TV, FM and AM transmitters
— Ad insertion and program source switching

— Satellite SCPC transmissions

— Satellite subcarrier channels

— Microwave subcarries systems

— Studio-to-transmitter links

+ 15dB input level variations stabilized to £ 0.2dB
Stereo or monaural channel control

Dual band control system for sound purity

Gating built-in to prevent noise pumping

Balanced and floating input and output

Select 0.0, +4, or +8 dBm output

3 stereo channels per mainframe!

FAX: FM SYSTEMS, INC.
Q1 4) 979-0913

3877 S. Main St.
Santa Ana, CA 92707, USA

714-979-3355
800-235-6960

Reader Service Number 257
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tinuous lengths while keeping the
pulling tension below the minimum
threshold. It also can be easily coordi-
nated with quadrants, sheaves and
other company accessories.

Two versions of the capstan are
available: with or without an integral
torque limiter, which limits the
pulling tension to a calibrated maxi-
mum, typically set at the factory at
600 pounds force. Either version can
be mounted on a 2-7/16 inch (63 mm)
diameter drive shaft with either a
bayonet or cross pin type connection.
Reader service #310

[ ]
boring system

The Charles Machine Works Inc.
unveiled the Ditch Witch JT3510 Jet
Trac directional boring system. The
unit features: 35,000 pounds of pull-
back in the size of a 20,000-pound ma-
chine; rubber tracks that offer minimal
damage to turf, asphalt and curbing; a
22-horsepower engine that allows com-
plete setup, including anchoring, with-
out hooking up to the external power
source; two-speed spindle rotation at
164 or 327 rpm that permits faster
boring and pullback in softer soil; and
a 500-gallon capacity mud mixing sys-
tem that delivers mud at 15 gpm at
3,000 psi, or 30 gpm at 1,500 psi.

The unit can be detached from the
anchoring system and removed from
the job site, allowing next-day recon-
nection and completion of the bore.
The exclusive monitoring system auto-
matically adjusts thrust and pullback
speed when soil conditions change. No
other manufacturer offers this feature,
according to the company.

The pipe rack holds 31 pipes. This
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WHAT YOU WANT IN SERVICE TRUCK EQUIPMENT

You want versatility. Masterack modular

construction allows you to design a service vehicle

to fit your own needs. Pre-planned interior Kits,
ladder racks, and a full line of accessories are
available. You want dependability. Masterack

parts are proven day and night, through many
years of rugged service. Whether you need to upfit
one vehicle ore one hundred, our goal is complete
customer satisfaction. You want Value. Masterack
equipment is economical because we manufacture
parts for thousands of users and we stock parts so
you can quickly get yours. For innovative, quality
products and complete installation services com-
bined with custom design services and in-stock pre-
planned vehicle interior systems, you want
Masterack

masterack

905 Memorial Drive, SE

P.O. Box 100055

Atlanta, Georgia 30348

{404) 525-5501 * 1-800-334-4183

DIVISION OF LEGGETT & PLATT.INC

Reader Service Number 90




Reader Service Number 299

Professionals in the communications industry rely
on technical standards. Hours, days, even weeks
can be wasted looking for the specific information

you need.

What if all the standards were in one place?
Under one roof? One stop shopping.

IHS Communications Standards Library provides
instant access to thousands of technical standards

with the convenience of CD-ROM.

IHS. . .changing the way you look at information.

The TeleComm Standards Collection™

The Video Standards Collection™

To Exceed Standards,
You First Have To Find Them.

[HS
COMMUNICATIONS
PRODUCTS

For Sales Information

1.800.445.5890
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pipe is designed specifically for this
unit and offers a combination weld-
ed and upset forged pipe for greater
tool joint strength, flexibility and
wear resistance. The electrical
strike system is designed to alert
the operator if a live electrical
cable has been struck while boring.
New rigid ground mats are easier
to use and advanced microprocessor
electronics provide more informa-
tion about possible strikes.

The system also features built-in
storage for downhole tools and elec-
tronic equipment. The trailer’s
ramp can be easily lifted and low-
ered by one person.

Reader service #309

Distribution frame

Fiber Optic Network Solutions
Corp. unveiled the Light Express
3000 main distribution frame, de-
signed for total management of
backbone fiber. It supports, orga-
nizes and simplifies hundreds or
thousands of fibers terminated in a
central location. The modular shelf
design accommodates over 1,000
connections utilizing modular con-
nector panels or optical splitter cas-
settes. The unit can be direct ter-
minated, stubbed or prewired. The
modular design supports both ter-
minating and splicing in various
configurations.

The company developed the se-
ries in anticipation of the explosive
demand for fiber-to-the-desktop as
well as the growing demand for in-
creased fiber management in CATV
headends.

The series provides: fiber man-
agement radius guides on every
shelf, floor and ceiling cable access;
aptional jumper management rings
on the frame for each shelf location;
and many other features that opti-
mize fiber management.

Reader service #306

Multivendor
support system

Objective Systems Integrators an-
nounced loopMASTER, the company’s
multivendor broadband cable/telepho-
ny/video operational support system.
It is the first of a family of modules for
support of multiple cable/phone tech-
nologies, providing comprehensive
fault, performance and configuration
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Channelmatic and SONY"
Bring You the Adcart/D and VideoStore...

e | Two Great Products,
e | 1| One Great Solution.

—
el = Adcart/D and the VideoStore offer cable operators the quality

T | . and reliability that have typically been reserved for broadcasters.

B By combining the power of VideoStore with our powerful Adcar/D,

¥ you get the best ad insertion solution on the market for a long time
to come. In addition to redundant and hot swapable disk drives,
circuitry, power supplies and fans, the VideoStore plays video directly
from a Redundant Array of Independent Drives (RAID). This archi-
tecture provides extremely high fault tolerance against most any
hardware outage. The VideoStore and Adcart/D combination offers
economical scalability in terms of channel size and hours of storage.

cmmaLmaic. mC
——

ADCART

ADCART

OusmrLsanc, e
o e

2l ) Features:

= Up to 12 Simultaneous, Independent Audio/Video Output Channels
= Capacity to More than 3,800 Commercials On-Line

= Economical Expansion to Hundreds of Channels

= SONY's Predictive Maintenance”™

= Fault Tolerant RAID 3 Architecture:
Never Lose a Spot Because of a Disk Drive Failure

= Redundant and Hot Swapable:
Disk Drives, Circuitry, Power Supplies and Fans

= WAN Connectivity: Fiber, T1, Frame Relay

= Powerful Library Database Management

! = Any Spot on Any or All Channels, Anytime
oK — . = All Channel Status Monitoring

\\\S?‘a - , "

1 O‘NS = Full Traffic and Billing Interface

Sy -
\2 C:"‘:) ‘a\-\o(\ 3 3 = 24 Hour Telephone Support

To find out how Channelmatic and SONY can offer their expertise
in your ad insertion business, call (619) 445-2691 today!

a

all Gl
FIFFFFTrTr
i

CHANNELMATIC

821 TAVERN ROAD, ALPINE, CALIFORNIA 91901
PHONE (619) 445-2691 m FAX (619) 445-3293

VideoStore and SONY are
trademarks of Sony Electronics inc.

Reader Service Number 194



management for hybrid fiber/coax
(HFC) cable networks. Additional
technologies such as fiber-to-the-curb
and fiber-in-the-loop are planned to
complement the module.

The application provides monitor-
ing, configuration and control of HFC
telephony and video equipment and
status monitoring systems. The sys-
tem combines network events from
multiple vendors and types of equip-
ment utilized within the HFC infras-
tructure. The initial release of this
rules-based application works with
equipment from such manufacturers
as ADC Communications, AM Com-
munications and Superior Electronics
(Cheetah).

The OSWorx NetExpert element
manager is designed to manage ADC’s
Homeworx HFC system and will allow
ADC to provide customers with an in-
tegrated, fully functional element
management solution to support
Homeworx, according to the company.

The system enables seamless flow-
through provisioning of TRO8 telepho-
ny services from the switch to specific
vendor host digital terminals and net-
work interface unit combinations. The
company says this significantly re-

duces the cost of operating the net-
work and enables the customer
(cable/telephony systems) to deploy
new services rapidly.

The system performs root cause
correlation of problems detected in the
network from any element in the HFC
network. Correlated alarms are pre-
sented to network operations person-
nel through either a graphic display of
the network or an alphanumeric alert
window in the Motif graphical user in-
terface display. Alternatively, alarms
can be forwarded into the high level
NMS console or directly routed to a
workforce management application to
automate dispatching of craft person-
nel to proactively manage the problem
resolution process. The system has
been integrated with Arrowsmith
Technologies’ Fleetcon workforce man-
agement application.

The system is a prebuilt, rules-
based application implemented using
the company’s NetExpert technology
framework, an object-oriented, expert
analysis environment that enables
rapid deployment of network manage-
ment and new operations support sys-
tems. Through a series of 4GL “pro-
grammerless” editors, network experts

develop rules that define the behavior
of an operations support system.
Reader service #308

Test data software

EXFO introduced the Fiber Test
Manager (FTM) and DocuNet software
packages in order to address the in-
creasing need for efficient, timely man-
agement of fiber test data. The compa-
ny says this offers a unique approach
to network test documentation and
that it is now providing fiber networks
with a computerized data base system
for test data.

These software packages form a
complete and user-friendly system to
organize OTDR traces and test data
acquired in the field. FTM creates a
central data base of fiber network test
data and can act as a control center
with instant test results from the field.

DocuNet is used in a test unit and
is comparable to a roving reporter,
collecting test data to be transferred
centrally to FTM. It also can be used
as a stand-alone unit and offers the
FTM’s same intuitive archiving of
network test data.

Reader service #307

This Optical

meters operate at 850, 1310 and 1550nm
for use in all singlemode and multimode
applications. When connected to a PC,
the versatile OPM 5 serves as a lab meter
providing real-time readings and hard
copy output for documentation.

* Stand-alone unit stores
250 loss readings in the field

* Connects to PC or printer

*Ideal for batch and stability testing
* Auto-zero

* Use AC or 9V battery

Noyes Fiber Systems

The New Model OPM 5 Series optical power

Call for a Product Catalog detailing the OPM 5
and the entire family of Noyes fiber optic test equipment.

Power Meter

Reader Service Number 258

P.0. Box 398 - Laconia, NH 03247 + PHONE 603-528-7780 « FAX 603-528-2025

8,

NOYES ~

FIBER SYSTEMS
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Charles Industries, Ltd. %%,mtg
Technical Training is

now offeting ... DON'T BE LEFT BEHIND!

“INTRODUCTION TO Keeping up with all the new technologies is a challenge in iteelf.
DIGITAL TELEPHONY” There is a way to take advantage of the leap in technology.
AND And it's called Fiberworks.
I WESCOM® PRODUCT » Fiberworks is a comprehensive series of training courses about
TRAINING cable television, fiber optics, digital network systems, technology

and deployment.

» Developed by ANTEC, the company that introduced fiber optics
to the cable television industry, courses emphasize solutions for
today’s evolving networks.

¢ Performance Based
* Hands-On
* Applications-Focused

STANDARD AND » ANTEC training programs are accredited through the international oo
CUSTOMIZED CLASSES Association for Continuing Education and Training (IACET)to award —

Continuing Education Units (CEU’s) to participants.
“YOUR PLACE OR OURS” For more information about course content, course customization L&
Contact Forest Smith and available dates, contact our Training Administrator at the ANTEC —
Charles Industries Tfa‘"‘"ﬁ Defa“mem Technical Training Center in Denver, Colorado. Call 1-800-FIBER ME =
for current class schedule (1-800-342-3763). —

5600 Apollo Drive

Rolling Meadows, IL 60008 ANTEC L
Phone (708) 806-8520 w

FAX (708) 806-6231

Professional @

: Technical Services, Inc.

Jumper Cbles An Engineering Services Company dedicated to:

TOM MA | :
CUSTOM : KE)E %AI%LS. giscéhggi% ELTCLUD'NG » SWEEP - BALANCE - PROOF * SPLICING & ACTIVATION

Gilbert AHS RG-56 Belden * CALAN EauippeD - 1GHz * SYSTEM MAINTENANCE AND REPAIR
LRC RG-59 Times
Off Shore RG-11 Comm/Scope » COMPUTERIZED REPORTING * 750 MHz SwEEP EXPERIENCE

Amphenol Eg:g}g Intercomp * ELECTRONIC UPGRADES - RESPLICE

We will make any cable assembly. Quick delivery on all colors and lengths.

: A . : CINCINNATI, OHIO
335 W, Melinda Drive, Phoenix, AZ. 85027 USA Fax: 513-583-1140 800-457-4569

L
-
rm
P
S
()
-
—_

New Construction ¢ Installs » Balancing * Splicing

W ﬂ@ Quality Repait at Competitive Pticing

R
EPAR Center RepPAiRs & SALES

. O In Warranty Repair
Cable Construction, Inc. O Jerrold Addressable Repair Specialist
Performance Built Our Company O DPS5, DP7 & DPV7 / Panasonic 1402, 1403
Specializing In Rebuilds and O Remote Repair (URC 450, 550) [Free delivery
Fiber Optic Installation For more inforamtion contact: ;&e {Ji‘fkup in
H rtain areas
Harold Bigham P.O. Box 903 TCI Tel: (908) 583.2026 s gage(rs‘a?;) 290-1677

(904) 932-6869 Gulf Breeze, FlI 32562 ArFiL. 25 Industrial Drive o Cliffwood Beach, NJ 07735




DESIGN FCC PROOF OF PERFORMANCE TESTING
+ HEADEND SERVICES
f EXTE NDER - COMPLETE HEADEND RELOCATION SERVICE
- RERACK AND REWIRE
_4 THE MAPPING INNOVATORS - OPTIMIZE
A Division of GLA International €st. 1982 e iR PERFORIRNEE
Strand Mapping FTF-FTSA Design - VIDEO TRIANUAL PROOFS
As Built Mapping Fiber Optic Design \ + ON SITE TRAINING
Rebuild Mapping Lode Data - AutoCad . TSB _/ -« DESIGN AND DRAFTING
Fiber Optic Routing Lynx, Focus, CableView Ss e - RF PROOFS
MDU Surveys Microstation (DGN) Experts - AS BUILT MAPPING
Map Digitizing File Conversions DWG - DGN - DXF - SYSTEM DESIGN
System Design CAD System Sales & Training P.O. Box 305 - MAP MANAGEMENT AND SYSTEM UPDATES
625 Woods Mill Rd. Seuth Ste. 300 Town & Country, Mo. 63017 tpswich, S.D. 57451 N K
Phone: 316-579-6627 or 800-875-8786 Fax : 314-579-6628 (605) 426-6140 800-292-0126
SCIFISUSTANING MEMBER MIDWEST CABLE SERVICES
CATV DESIGN - N
ASSOCIATES, INC.
= SINCE 1979 - NATIONWIDE BUYERS -
J=o= S Mepping e e CATV SCRAP CABLE AND USED LINE GEAR
- * As-Built Mapping * Scanning Services P.0. Box 86, Argos, IN 48501
Steve Williams 5524 Bee Caves Rd., Suite C1 ¢ Austin, Texas 78746 PhOI’\EZ [21 9] 892-5537 ¢ FAX: [21 9) 892-5624
il | President (512) 328 -2461  Fax (512) 328-3009 (800) 852-6276
(-
el | Commercial Spun Aluminum Antennas CABLE CONSTRUCTORS, INC.
(%4 AZ/EL, POLAR, HORIZON & DUAL AXIS MOUNTS COMPLETE TURNKEY CONSTRUCTION  1-800-338-9299
—_ SIZES , CALL FOR PRICING + Coaxial and Fiber » Material Supply
[ 3 meter 10 (800) 627-9443 * Mapping and Design » Emergency Fiber Restoration
3.3 meter 171’ * Member SCTE *» System Sweep
3.7 meter 12’ DH Satellite * Splicing and Activation * Proof of Performance
N ’ , 600 N. Marquette Rd. * Fusion Splicing * Turnkey Headend
3.9 meter 13 Prairie du Chien, Wi + USA » 53821 * Aerial, Underground & * Complete Turnkey Project
w 4.2 meter 14’ Phone (608) 326-8406 Fiber Construction Management
[ 4.5 meter 14.8' Fax (608) 326-4233 |
s lity service perf d on a timely basi
- 5 meter 16 quality service performed on a timely basis
e T e CAD Charles Wright
o o | —— - (815) 698-2564
| n- DRAFTING
P [ 1 Rt. 116 & I-57, Central Plaza
FlShEI TEChnOlOgles |98 Gup 4= | SERVICES,INC. Ashkum, IL 60911
[~ Division of The Fishel Company
e Base Mapping * As-Built Mapping
¢ Strand Mapping * System Design
& CATV Design * Digitizing Services ~ « System Walkout
Turnkey Specializing in high volume precision drafting.
. . “Quality service for all your
& CATV Draftlng PrOJ ects cable drafting and design needs.” SCTE
Call for literature. Member
¢ Fiber Optic Network Quality Cable & Electronics Inc.
Dlgltal Video Systems 1950 N.W. 447H Street Pompano Beach, Florida 33064 |
Fiber Construction CONVERTERS
éf(“{rﬂt‘r{tl e, HEADENDS
BLE DROP MATERIAL
LINE EQUIPMENT
New / Used
1-800-347-4351 All Equipment /| Competitive Prices
Phone: 30529788845 Fax: 30529788831
. Call or F: day with !
1810 Arlingate Ln., Columbus, OH. 43228 Credi torrms availible apon apmmoval
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It’s so simple! To obtain additional information from any of the display advertisers appearing in this issue of Com-
munications Technology, please use one of the Reader Service Cards on the facing page (pass the others along).
The ad index below has been expanded to include not only the page number of each advertiser, but also each corre-
sponding reader service number to be circled on the Reader Service Card.

RR# Advertiser Page# RR# Advertiser Page#
229 .......... ABC Cable Prep ....ccccecevnvenericenrneernens 77 240 .......... M&B Manufacturing.......ccccoccvevverennernn, 96
196 .......... AEL Industries......ccccccoovveeeeieeiineeeeennnnee 99 31 ........... Mainline Equipment..........ccc.covveerennnnn. 78
Masterack .......coeccueeeeeieeenreeeeceeereneeen
Mega Hertz.............
Microwave Filter
Mobile Tools International........c.ccccceruee 72
Moore Diversified Products................... 93
Monroe Electronics .......ccccceeeceveeneeenne 125
MultiLink .....ccoooviiiniiniiiiiineiiennnns 92, 106
NCA Microelectronics.........ccccceeueeen. 10-11
Newton Instruments.........cccceeecnneennnn. 105
NOYES..cooveiirireerir ettt 136
Passive Devices .......cccccveeeeeieeeeieincnneeees 23
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Pico Macom.......cocoeviiieiiiiinnneeieicnnecenene 29
Pioneer........coooiiiiiiiiiiiicnie e 45
Power and Telephone...........ccoccereuennee. 107
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Power Guard .......cc.ccceeiviviieiiinicineiiennns 6,7
PowerTronics.......ccoceeeeeeecieeeecreeennieeeenns 14
Preformed Line Products.............. 102-103
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3 6 DX Communications : 1 C O 35
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(203) 953-3770
(203) 546-1055
1(800) 466-8168
Fax (203) 953-3772

S

e System Audits e Installs
» Direct Sales *C.Ll
e As-Builts

* Drop Replacements

¢ M.D.V. Postwire and prewire ¢ Underground
Contact: Ed Reynolds

80 Vanderbilt Ave. » West Hartford, CT 06110

110 Goodwin Rd. ¢ Canterbury, CT 06331

LBRIDGEPOINT
COMMUNICATIONS INC.

Aerial Underground
New Build Rebuild

Fiber Placement Upgrade Splicing
Installations Splicing

(214) 780-1988

DALLAS, TEXAS » HOUSTON * PHOENIX « BOSTON ¢« HONOLU- ||

DIRECTORY

BUSINESS

§OMM€RCIM ELECTRONICS, INC.
CRTV ENGINEERING SERVICES

EQUIPMENT REPAIRS METER CALIBRATIONS

. . .

FCC PROOF OF PEFORMANCE
FREE PICKUP IN 18 STATES

800-247-5883

FIBEER OPTIC
[ SYSTEMS |

Design ¢ Installation » Testing * Full Turn Key Services

Applications:
Telephone = Cable TV » 802 Networks » Process Control
» Security » IVHS « Educational Networks

Services Include:
System Engineering & Design * Outside Plant Construction
* Project Management « Aerial & Underground Cable Installation
* Systems Integration ¢ Premises Wiring ¢ Splicing * Termination * Testing
A e Activation ¢ Training * Emergency Service

Y ¢ Communications

ST a0
4 (

P.O. Box 571
Danielson, CT 06239-0571

P.O. Box 571
Tel: 203-774-4102 » Fax: 203-774-478y

Danielson, CT 06239-0571
Tel: 203-774-4102 » Fax: 203-774-4783

LEMCO

CaALL For Your CATALOG

800-233-8713

THE

CATV REPAIR
800-677-5255

AMS-1 CHARACTER GENERATOR

o Character
Generators

* VCR Controllers

¢ Video Switches

¢ Custom Hardware

ATARI Computer and Software
only $499.00!

OPTIONAL BATTERY BACKUP! and Software
Dickel Communicatons Co. .,y 3104964716
Tel. 310-496-0674

5208 East Hanbury St/ Long Beach, CA 90808

John (-Zaulﬁeld
Fiber Optic Services Inc

*FIBER EMERGENCY RESTORATION KITS
*SYSTEM TRAINING ON EMERGENCY

RESTORATION
*FIBER CONSTRUCTION AND SPLICING
* FIBER ENGINEERING AND DESIGN

Call: 1-800-651-7960

"Video Poster"™ Page Generator & Controller
MAC & IBM Modem Access P UGG

N . Local Weather
Temp:85 F Humidity 35%
~ Wind from SW @ § MPH
V¥t Baro Pressure 29.3 HG.
Graphics, Logos, Low cost ads
Update ly via any p 1

Scrolling messages... s T T
AAY g asic system: .90 inc

(112:24:30, THURSDAY.3:21:04 VHS instructional video, cable & manuals
*Hi-Res fonts, Video Page & Character Generator ‘Store more than 600 pages Logos &
pictures on RAMX cartridge *16 colors, variable fonts, Crawl, Flash, Special effects ‘Two
(240 Itr.) crawls per page *Accurate real time clock & date * Restores & displays pages,
time & date even if power fails!* Low cost C64 computer (NTSC + Ch. 3/4 RF out) *100 Time
& date control commands ‘Infra-red controls up to 8 VCR's * Program Video Poster™,
using IBM or MAC via modem *Control extemnal relays * Video Poster™ Instructions on
VHS tape * Ask about MAC & IBM Video Postar™ page design program “MACP" $179.95
Model * Price * Description of "Video Poster" ™ Options:
RAMX $349.95 | Video Poster™; 600 page Battery backed RAM-disk, cables & manual

C64  $179.95 | Refurbished computer, with power supply (1 year warranty all products)

sorks | Al .
Infra-Red Remote Logos can display
VCR Control on Video Poster™

Modem $ 89.95 (1200 baud Hayes modem for remote page transfer Options
BCLK $ 69.95 [Battery clock (with RAM) restores time & date if power fails oy
PK8 $179.95 |Controls 8 relays + DVM2; "WX1 & WSDM "+ IR inputs 3— ven] |

Temp.+Humidity ; WX1B $249.95 inc. barometric pres,
WSDM $279.95 |Anamometor Wind speed and direction; (Req. PK8)
RAIN $249.95 [Rain gauge daily, yearly total s in .01” increments
1541  $189.95 |Disk drive; unlimited back up for RAMX
TSP1  $379.95 | Text-to-speech computer voice message each screen.
DVM2 $379.95 | Page controlled Digital audio; 10 messages, 2 min.

WX1 $189.95

YMultiple Graphics & Hi res photos display on all pages
VCreate flash, crawl text with photo graphics display pages
vYRemote control and page insertion via Macintosh

VWorks with all new A/V Macs or NTSC display adapters
VFeatures all MAC fonts and 256 NTSC color resolution
Model "MACP" Video Poster™ for Macintosh $495.00

Engineering Consulting Tel: 714-671-2009 Fax: 714-255-9984

583 Candlewood St. Brea, Ca. 92621*Mastercard*Visa*Discover*Amex*PO*COD



(5) Telsta T40 Placer Units In Stock From $8,000

(15) Telsta-Versilift 1 Ton Buckets In Stock From $4,000
(13) Digger Derricks Etc.

(130) Specialized Trucks In Stock

%——_’5‘%.“ ':Q
& F .

Call For Price List:
(215) 721-4444
Fax: (215) 721-4350

Opdyke Inc.
Truck &

Equipment Sales

3123 Bethlehem Pike

Hatfield. PA 19440
USA

18 Ghz Field Surveys
Microwave Fath Analysis

Texas, Oklahoma, Louisiana, and
New Mexico

Fast Service-Reasonable Rates

Call:
Don Shader/DS Communications
512/930-4675
512/930-4876 Fax

NATIONWIDE INSTALLATIONS

NaCom a contractor with over 24 years experience
offering outstanding customer service for:

m Residential Premise Wiring
B MDU’s

® Drop Buries

= DBS

Call (800) 669-8765 Ext. 3046 /Wacom /

BUILDING COMMUNICATION SYSTEMS THROUGHOUT AMERICA

~ | FCC COMPLIANCE
CALL 800-652-1082
PROOF-OF-PERFORMANCE

* COMPLETE FCC POP, RF, VIDEO & COLOR

* HEADEND DESIGN, SET UP, OPTIMIZING, PROOF

« CLI RIDE OUT WITH FCC 320 FORMS COMPLETED

* THE MOST AFFORDABLE WAY TO COMPLY WITH FCC RULES
* TEST RESULTS REPORT IMMEDIATELY AT END OF TESTS

* INDEPENDENT AND UNBIASED REPORTING

* RESULTS GUARANTEED TO BE READY FOR THE FCC & CITY

RELIABLE CABLE TV SYSTEM SERVICE INC. GRANT PEARCE
4849 GRENADIER DR. SW SCTE BCTE-000098
GRAND RAPIDS, MI 49509 616-538-1437

FM Microwave
Spares & Repairs
B

Lashers, Wire & Accessories

Over 50 Years of Sales & Repair Service

CommSpec

O Complete “G, H, BX & X
Line"” Repairs & Retunes

New Replacement Power
Supplies & Harnesses

Channel Flters & Waveguide
Branching

Used Equipment Purchased &
Sold

Catalog Available

I/iieldI SBITraining Services cable @ r\s/l(é;ier
vailable
spinning

Don Sicard
TEL: (508) 373-0657
FAX: (508) 374-0154

CommSpec

6 Tyler Park

P.O. Box 968

Haverhill, MA 01831 USA

100 W. Central « Box 308
New London, MN. 56273 « USA
Telephone: 612-354-2081, 800-428-9267
FAX: 612-354-2083

IF YOUR LIGHT IS OUT,
YOU COULD BE FINED!

Avoid Costly
FCC Fines
with CFT’s

TowerSentry..

For more information
on how to put TowerSentrym
to work for you, call...

1-800-448-8099

Tower Light and Transmitter Monitoring Specialists

LEMCQO Lemco Tool Corporation  Call for your free catalog 1-800-233-8713

In PA, call collect: 717-494-0620

T-500 $25.73

m Straight flute coring bit
m Dual cutting edges

m Three tubing cutters
available

Exhibiting at SCTE Cable-Tec Expo, Las Vegas
Booths 924 & 926
~

%

XL-500 $40.59

Hardened steel, reversible
stripping blade

Dual edge, straight flute coring bit
Longer bushing

Large inspection window
Adjustable center conductor stop
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USINESS

BOUGHT / SOLD / SERVICED

G. L. VideoCipher 11 - $299 | Standcad 24 PC - $§225
Mag. 5-330 Trunk - $299 SA 330 Trunk -$199
Jerrold SJ Trunk 301 - $199 Syl/Tex 2000 Trunk -$199
Jerrold SJ Trunk 400 - $299 s Jerrold JLE-400 -$85
Magnavox 5LE330 -$ 85 Jerrold SJ 450 Trunk - $435
SA Slimline 450 Trunk - $435 T Jerrold SLE/SLR -$ 19
SA 8525 w/ Remote -$§ 25 O Hamiln CRX -$ 12
Pioneer BC-2002/2 -$§1.99 C Tocom 5503-A -$ 40
Assorted Taps -$1.50 K C-Cor 450 LE NEW -$175

MINIMUM QUANTITIES APPLY - CALL FOR COMPLETE INVENTORY LIST

l D E F | l WE SERVICE WHAT WE SELLS SINCE /982

ALL TYPES OF EQUIPMENT NEEDED - FAX LIST
(610) 279-8000 » 800-WT ARENA « FAX 279-5805

SELRVICES, INC.

LEE ENTERPRISE

A Division of Diamond W Investments, Inc.
623 4th STREET » P.O. BOX 590 « DESHLER, NEBRASKA 68340

DOWNSIZE VCII CHASSIS KIT ... $ 99.50
VCil REPAIR OR EXCHANGE ... $ 80.00 TO 135.00"
“ALL PARTS & RETURN SHIPPING

INCLUDED ON VCII'S”

VCRS UPGRADE OR EXCHANGE ... $ 379.50"

VCIl WHITE LABEL FOR SALE ... $ 225.00"

Female Business Enterprise ¢ Complete Cable Equipment Repair

1-800-551-0096 1-800-551-0096 1-800-551-0096

* Return shipping and minor parts included in price

Ze e

MODULATOR REPAIR ... $68.50*
PROCESSOR REPAIR ... $68.50*
RECEIVER REPAIR ... $68.50"

LASHER

Repair Service

10 Da
Turnaro Hnd
CABLE KRAFT TOOL CORP.

1572 Cartersville Hwy.
Dallas, GA 30132

404-443-2624

CELEBRATING OUR
10TH YEAR OF CATV &
TELEPHONE LASHER SERVICE

e m—

NCS INDUSTRIES INC.

Servicing CATV Since 1974
with Sales of New and Refurbished
Equipment * Repairs * Upgrades
Distribution Parts

FULL LINE CATV SUPPLIER  NCS IS A LEADING DISTRIBUTOR FOR:

¢ K.T.l. INTERNATIONAL . Gl/J_lERROITD
Satellite Dishes - Fiber Optic Systems

* POWER TECHNOLOGIES * PHILIPS BROADBAND

¢ VIDEOTEK - Fiber Optic Systems
* BLONDER-TONGUE

« GILBERT ENG. * LASER PRECISION CORP.

* GARDINER-COMMUNICATIONS - Optical Time Domain Reflectometer

¢ VIDEO DATA SYSTEMS - Hand Held Fiber Optic Power Meter

- Hand Held Modulated Laser Light Source
- Optical Fiber Identifier

Character Generator
* CABLE CONNECTOR CORP.
* R. L. DRAKE CO.
* DX COMMUNICATIONS

* OPTO ELECTRONICS
Fiber Optic Passives

NCS EQUIPMENT REPAIR SERVICES

* MICROWAVE - POWER SUPPLIES - TRANSMITTER - RECEIVER
* TRUNK and DISTRIBUTION/MANUAL or AGC * FILTERS

* POWER SUPPLIES - SWITCHING/STANDBY POWER * VTVM's

* SIGNAL LEVEL METERS - REPAIR/CALIBRATION * TDR's

* SCIENTIFIC-ATLANTA + CABLE and UNDERGROUND LOCATORS * LINE EXTENDERS
* OLSON TECHNOLOGY + OUTDOOR HOUSING REFURBISHING * TVRO RECEIVERS
+ MODULATORS * DEMODULATORS + PROCESSORS
* ASTER + SWEEP SYSTEMS - FIELD/BENCH
Fiber Optic Passives * SPECIAL HEADEND and RECEIVER MODIFICATIONS
« PHONETICS + CHANNEL CHANGES * FCC FREQUENCY OFF-SETS
Monitoring System USA800-523-2342  NCS Industries (Philippines), |
« DELHI-TACO - ndustries (Philippines), Inc.

FAX: 215-657-0840
2255-E Wyandotte Road
Willow Grove, PA 19090 USA

Cebu, Philippines W.C.I.

RF Antennas Phone / FAX 633-246-1561

* PICO MACOM INC.

Emergency Alert
Systems
By

Idea/onics

Up to 90 Channels
14 day delivery
Compatible with all headends

Affordable

Video units also available
(701) 786-3904
Fax: (701) 786-4294

ASK ABOUT COMPLETE SYSTEMS
TO MEET THE NEW FCC MANDATE

dB-tronics

Cable Television Equipment

Suales & Sereice Center

" Check Us Out For

} = Smentlflc
]'/h

Atlanta

Parts & Services
Genuine S-A Parts In Stock
Factory Trained Repair
Sales of New & RMF Equipment

NSNS

Purchase of Wreck-Out & Excess
Equipment

450 & 750 MHz Equalizers
CALL OR FAX US FIRST

S-A SPECIALS

\

Telephone: 803-574-0155
#* " ®a, USAToll Free: 800-356-2730
\4 Fax: 803-574-0383

dB-tronics, inc.
145 Tradd Street
Spartanburg, SC 29301
UsA




We challenged our AERIAL BUCKET TRUCKS

engineers to come up
® with a winch that Large selection geared
includes convenience for CATV
) and affordability and STANDARD TRUCK &

the most accurate EQUIPMENT CO., INC.
CABLE charted pull force - 1155 Hill St. S.E.

P C ENT ever. Now you can pull Atlanta, GA 30315
LACEMEN aerially or under- Ph: 1-800-241-9357 ) '
WINCHES ground; ﬁl:ler or e Fax: (404) 622-4462
Wats: 800-228-1003 chart foﬂ oa;,ocpl:;, y USA BUCKET TRUCKS
Fax: 402-987-3601 or PCMCIA cards. Call

URL: http: / /www.siouxlan.com/broyhill fax or E-mail The
E-MAIL: Broyhilsal@aol.com Broyhill Mfg. Co. for

SubTRACKER?®
CATV-SMATV-MMDS
COAST CATV SUPPLY BILLING SYSTEM
WE SELL SURPLUS IN STOCK UDN-Iernatina/ Vions
NEW & USED NEW & REFURBISHED ersion en Espafic

5 . Low CosT: From US $599
Connectors, Taps, Headend, Amps, LE’s, Taps, Splitters STATEMENTS, DATABASE
Line Gear, misc. Connectors & Headends MANAGEMENT REPORTS

ALL BRANDS 270 TO 550 MHz

IBM PC COMPATIBLE
TM BROKERS Call for updated price list

FAST AND RELIABLE
5402 Highway 95 = LAN & Multi-Town Capability
Cocolalla, ID 83813 USA [T ¢S = SubTRACKER
Phone: (208) 683-2797 We Buy - Wanted: ALL BRANDS e D AR S L Y
(208) 683-2019 YOUR USED OR EXCESS EQUIPMENT

Fax: (208) 683-2374 Fax your used/excess list
(USA) 909-272-2360 Fax: 909-272-3032

more information.

——
FREE 44pg Cata!og & 80 Audio/Video Applic.
o, 250 PRODUCTS .

N ad ) puouo mc
> -
10,8003, % TRANS, ACN, Joness |
VioE00A | fue TAPE, ViDEO,
$wis 0> L osc [ BOXES ot {

TEST EQUIPMENT

SSINIS

I
Reconditioned Wavetek, HP, Tektronix and more. Signal Level Meters, Sweep Systems, _] Lm;x Yoo}
TDR's, Power Meters, Spectrum Analyzers, Frequency Counters and Fiber Test Equipment. Vidso 8 Austo Dig ety e ]
Guaranteed to meet/exceed manufacturers specs. 90 day warranty standard. N OPAMP LABS ING (213) 934-3566
SATELLITE ANTENNAS 1033 N Sycamore Av LOS ANGELES CA, 90038

Used Scientific Atlanta, Andrews, Vertex, RSI and others. 7 meter and up.

PTL Cable Services Inc. USA ¢ Phone (407) 747-3647 + Fax (407) 575-4635
BUY-SELL-TRADE

é) JONESURPLUS = =

WE BUY AND SELL QUALITY CATV EQUIPMENT

Custom Made‘ LINE AMPLIFIERS, TAPS, CONNECTORS
sen,ice ROCKY Mo AIN Jumper Assemblies CONVERTERS - ALL TYPES AND MAKES

All Brands Fittings/Cab}
Since JUMPER CABLES .FM:: sFi '"?:éi‘g’e HEADEND EQUIPMENT

1966 P.0. Box 9707 « Helena, MT. 59604 « F Female «RG - 56
«BNC *RG- 11
*PL « Other
Our jumpers never leave our plant during construction, insuring inspection of each phase
of construction. Our quality control insures you of the lowest RF leakage possibe.

Call for pricing and free sample. (406) 458-6563

USA ¢ (619) 757-3008 « Fax (619) 757-4048
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PS -2A SERIES

PORTABLE SPECTRUM ANALYZERS
HIGH PERFORMANCE AND EASY OPERATION

CABLE TECHNOLOGY ASSOCIATES
= Base Mapping = As-Built Mapping
= Strand Mapping = System Design
= Digitizing Services = System Walkout
» LODE Data = Design Engineering
[PEERR\ s S Price $1895
Our team of quality, map production, design and software development ""-m:ig::: i%ﬁ? ;::::m'
professionals are here to help you with all your mapping projects from ® § reschuton banchwicts  10KHz 1 Mtz )
concept to completion. :;:t:ﬂmhxmmnm
_ For further information contact: ::u';-i’*: g
SCTE Phi”ip Griggs (914) 762-8727 or :;wmmpsn;ev; D
Members \]/Izr']c%r;ty:fz?/\/(i(\)/'eLﬁg*gu?tseﬂOZ ® Compact size ( 10.3"W x 4.0°H x 12.3°D ), ight weight { spprox. 10 tbe )
Jersey City, NJ 07305 V. TECH Instruments, Inc. 171 Burns Ave.Lodi. NJ 07644
TEL:201-548~-7635 FAX:201-546~78651
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CAREER

Atlanta Opportunities

Scientific:Aflanta is o Fortune 500 company : Communication Design at the
with 1994 sales in excess of $811M. The : Circuit Level; RF and Analog
Allanto-based Broadband Communications .: Circuit Design including.

Group (BCG| is o world leader in provid & Amplifiers, Filters and Auto Gain

~,

Loop; Design experience in the 5
to 1200 MHz range and o

fries. We currently have the following 4 proven track record of RF Design
opportunities for individuals with experi- . for Manufacturing. RF/ASIC and

ence in designing cost effective products ' CATV design experience preferred

ing topoftheline equipment to the cable ..

television and telecommunications indus-

in @ medium o highvolume design envi

ronment Sr. Digita| DeSign
Sr. Power Supply Engineers

Engineers/Power Requires a BSEE (MSEE preferred)
Supply Engineerin and 7+ years experience in the
M PPy Eng 9 design of Digital Hardware,
anagers Microprocessor Control and
Both positions require o BSEE Embedcied Firmwore. A/D and D/A
Conversion experience also required

(MSEE preferred) and 5-12
CATV design experience o plus.

years experience in the design

of Switch Mode Power 5 .
Supplies and Offline Power Sr. Mechanical Design
Supplies in the 50 to 150 Engineers

watt range. CATV design

experience and knowledge This position requires a BSME (MSME
of CATV Power Distribution preferred) and 5+ years experience in
preferred. Power Supply mechanical packaging of RF and Digital
Engineering manager Electronics and 2D and 3D CAD experi-
posifion requires 3+ ence with Infergraph EMS. CATV design

years management experience preferred.

experience in addition )
We offer o compelitive salary, benefits and

fo design experience. ;
opportuntities for growth with a proven

Sr. RF Design mainstay in the CATV industry. For consider-

. ation, please send your resume and salary
Engineers requirements to: Scientific-Atlanta,
Human Resources, Dept. JK-695,
4311 Communications Drive, ATL-30-A,
Norcross, GA 30093. Appropriate
department code must appear on all

The ideal candi
date will have a
BSEE (MSEE pre-
ferred) and 5+ i
correspondence for consideration. No
years experi- ; ;
erice phone calls, please. We will respond only
(" 1
to candidates selected for interviews
Commercial

An Equal Qp ity Empﬁ_‘:yi" M/F;

Scientific
Atlanta

TEK

ENGINEERING AND DOCUMENTATION SERVICES
currently has positions available across the country for:

Installers Technicians Audit

Coax Splicers  Fiber Splicers Quality Assurance
Project Super  CATYV Designers CATYV Trainer
R.F. Engineers Cad Drafters Field Walkout

Fax resume and salary history to Aerotek c/o Paul Arvin
Fax # (214) 690-6014 or mail to: PO Box 831090
Phone # (800) 998-2742 Richardson, TX 75083

NATIONAL & INTERNATIONAL ASSIGNMENTS

* Broadband and other Design Engineers © Field Engineers
* GPS Technicians ® Strand Mappers
* Pole Surveyors ¢ Construction Inspectors

Rush resume fo:
MOUNTAIN, LTD.™
Lower Falls Landing
Yarmouth, ME 04096-1600
Tel: 800-322-8627
Fax: 207-846-6779

SCTE Sustaining
Member

eter

roehlich & Co.
executive search

P.0. Box 339 Weatherford, TX 76086
(800) 742-4947 FAX (817) 594-1337
All levels of
Technical Positions -
Corporate to Hourly.
Positions Available
Nationwide.

Call or Write. Fees Paid.

Call for Authors
Focal Press, publisher of John Wash-
ington’s Art of Digital Video, Art of
Digital Audio, and other important
technical books for broadcast and
video engineers, is seeking to expand
its offerings in this field. Book pro-
posals are being sought on compres-
sion, MPEG, ATM technology, file
servers, and digital networks, among
others. For more information please
contact Marie Lee, Acquisitions Edi-
tor, Focal Press, 313 Washington
Street, Newton, MA 02158.




CATV BROADCAST

PERSONNEL SERVICES

ALL LEVELS OF POSITIONS FILLED NATIONWIDE
+ Technicians « Engineers » Managers ¢ Sales

Send resume with salary requirement to address below.
Employer Inquiries Invited.

A Communication Resources

The Communication Personnel Specialists
P.0. Box 141397  Cincinnati, OH 45250
606-491-5410 / FAX 606-491-4340

Wanted!

Experienced long term help for
Southeast rebuilds/upgrades

Aerial Crews

Underground Crews
Splicers
Installers

Field Engineers

CABLE MAN, INC.
Call (601) 374-5832
Fax: (601) 374-2198

Baker

1259 Rt 46 « Parsippany, NJ 07054

you SPECIALIST IN THE

& Co. =Citescachn COMMUNICATIONS INDUSTRY
Our NATIONAL and INTERNATIONAL clients include MSO’s, Networks,
Telecos, Suppliers, Regional & Independent Operators. Executive and Management
positions in all disciplines across industry lines.
201-263-33556 ¢ Fax 201-263-9255

DAVID ALLEN, JUDY BOUER-PRINCIPALS

MAINTENANCE TECHNICIAN

Lakewood Cablevision located on beautiful Lake Livingston in the piney woods of East Texas is seeking an experienced
maintenance fechnician. Responsibilities wil include all phases of system maintenance. Successful candidate will have
2 years experience as o maintenance technician including system sweep headend maintenance, CLI and FCC proof
festing. Microwave and fiber experience o plus. Good driving record and drug screen required. Equal Opporfunity Em-
ployer. Great Benefits!
Send resume to:
Lakewood Cablevision
1895 Yaupon Cove
Onalaska, TX 77360

Chief Technician
Small MSO operating systems in
the Pacific Northwest is seeking a
seasoned technician for our Oregon
Coast system. Will be responsible
for the management of all technical
maintenance, repair and reporting.
Maintain AML/FM microwave, fiber/
coax plant and headends. Super-
vise staff of four. Requires adminis-
trative, organizational skills, good
communicator, exceptionally posi-
tive attitude. Ideal candidate will
posess a strong background in
AMUFM microwave, headends,
plant maintenance and strongly de-
voted to preventative maintenance
and customer satisfaction. Compet-
itive salary and benefits. Mail or Fax
resume and salary history to:

Summit Cablevision
P.O. Box 367
Depoe Bay, OR 97341
(503) 765-2137 (Fax)
Attn: General Manager

e

Reach 24,000+ people
every month with
your advertisement. Call
Communications Technology
today!
1-800-325-0156.

Wavetek CATV/Communications Division, a Division of Wavetek Corporation, is a world leader
in CATV test equipment offering state-of-the-art test equipment for new and evolving markets.

Our fast-paced entrepreneurial environment requires highly talented and flexible individuals
with a penchant for results.

PRODUCT MARKETING MANAGER

This challenging position is responsible for worldwide strategic and tactical marketing in our
CATV product line. Candidates will be responsible for customer research, product definition,
cost and price analysis, competitive analysis, and product promotion. Additional responsibili-
ties include developing strategic partnerships with customers and suppliers in the CATV and
Telecommunications arena, ensuring future products closely match the requirements of the
pending information superhighway.

The ideal candidate will have a BSEE with at least 3 years experience in a marketing man-
agement role with a company that serves either the CATV or Telecommunications industry.
An MBA/Marketing degree would be a definite asset. Must have excellent analytic and
communications skills, knowledge of strategic planning, structured new product develop-
ment background (I.E., QFD, conjoint analysis, or other formal training) and a proven track
record in marketing.

FIELD SALES SUPPORT SPECIALIST

In this position you will be responsible for field training, technical support and sales support of
our CATV product line. Located in Northern California, you will travel across the Western U.S.,
supporting our sales force efforts by providing product demonstrations, technical training, field
troubleshooting and trade show support.

The ideal candidate will have a minimum of an AS EET (BSEE preferred) with at least 5 years
experience in CATV. Previous sales and/or technical support experience preferred. Must have
excellent verbal, written, and presentation skills, and be comfortable making presentations to
large audiences.

This position’s compensation package includes a commission component and a car allowance.

SALES MANAGER/CATV

We are seeking talented sales professionals who will be responsible for regional sales manage-
ment for our CATV product line. You will develop relationships with industry leaders on the west
coast to ensure that Wavetek products are specified throughout their organizations. You will
also be responsible for developing new business and managing major accounts.

The ideal candidate will have a BS/BA or equivalent sales experience. Minimum 5 years sales
experience and three years CATV sales. Must have demonstrated technical knowledge of the
CATV industry, and have excellent verbal, written, and presentation skills.

This position's compensation package includes a commission component and a car allowance.

Qualified candidates may send a resume and salary history to: Wavetek, 5808 Churchman
Bypass, Indianapolis, IN 46203 or FAX (317) 788-5999, Attn: HR.

\\ Wavetek is an Equal Opportunity/Affirmative Action Employer //
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he following is a listing of
some of the videotapes cur-
rently available by mail
order through the Society of
Cable Television Engineers. The prices
listed are for SCTE members only. Non-
members must add 20% when ordering.

& Category Il Review Course: Trans-
portation Systems — Dr. Tom Straus
provides a technical look at transporta-
tion systems, including the benefits
and trade-offs of different methods.
This program begins with a basic dis-
cussion of the decibel and then goes on
to cover baseband video and its wave-
form, distortion, harmonics, ingress
and satellite transmission. It also deals
with microwave transmission and re-
fraction, including AM and FM trans-
mitters and receivers. (1 hr.) Order #T-
1063, $35. (Reference for BCT/E
Category III)

@ Developing a Technical Training
Program — Roger Keith discusses the

Y S HELF

design and development of a system
level CATV technical training pro-
gram. (1 hr.) Order #T-1065, $35.

& High Definition Television — Walt
Ciciora, Ph.D., Wayne Luplow and
Norman Hurst briefly review the ba-
sics of HDTV, going on to discuss in-
termediate technologies such as ad-
vanced TV (ATV) and ACTV. Delivery
of these signals by cable, as well as
competitive technologies, also are dis-
cussed. This program provides an un-
derstanding of how HDTV can affect
your systems in the years to come. (1-
1/2 hrs.) Order #T-1066, $45.

Note: The videotapes are in color and
available in the NTSC 1/2-inch VHS
format only. They are available in
stock and will be delivered approxi-
mately three weeks after receipt of
order with full payment.

Shipping: Videotapes are shipped
UPS. No P.O. boxes, please. SCTE pays

surface shipping charges within the
continental U.S. only. Orders to Cana-
da or Mexico: Please add $5 (U.S.) for
each videotape. Orders to Europe,
Africa, Asia or South America: SCTE
will invoice the recipient for additional
air or surface shipping charges (please
specify). “Rush” orders: a $15 surcharge
will be collected on all such orders. The
surcharge and air shipping cost can be
charged to a Visa or MasterCard.

To order: All orders must be prepaid.
Shipping and handling costs are in-
cluded in the continental U.S. All
prices are in U.S. dollars. SCTE ac-
cepts MasterCard and Visa. To qualify
for SCTE member prices, a valid SCTE
identification number is required, or a
complete membership application with
dues payment must accompany your
order. Orders without full and proper
payment will be returned. Send orders
to: SCTE, 669 Exton Commons, Exton,
PA 19341 or fax with credit card infor-
mation to (610) 363-5898.
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Reader Service Number 259

S M T L E R

It doesn’t
brew
[
cappucino

But then all you're really looking for is a DFB
transmitter with the performance you need
at the price you can afford, The LT-2000
Laser Transmitter is avallable in a range of
performance levels to match your link bud-
gets. It incorporates sophisticated control
circuitry to optimize laser performance and
provide you with years of trouble-free ser-
vice. All the status indications you need are
readily available through front panel display
and rear pane! connections.

So call us today and buy a cappuccino
maker with the money you save.

Praroiv

SYSTEMS CORP

n'- -'.‘ - - -

7725 Lougheed Highway, Burnaby B.C. VSA 4v8
Tel: (604) 420 8733 Fax: (604) 420 9606

JUNE 1995 « COMMUNICATIONS TECHNOLOGY



NEW
Low Price!

l [}
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E HANDHELD

FLASH MINI OTDR

Portability & Performance Engingered for full 0TDR functionally:

Enjoy true ficld portability with the « Dual wavelength capabilities - 1310, 1550 or 1310/1550 nm
handheld FLASH fiber optic cable e Fast acquisition time to analyze attenuation and reflectance
tester. It's small (6 1/2" by 8") . .. e Automatic injection level analysis

lightweight (less than 3 1/21bs.) . .. ¢ Automatic ghost detection and cancellation

’ ¢ Real-time analysis (less than a second)

casy to use . .. and performs flash . -

; faulc 1 . faul ¢ Splice location down to 0.05 dB

maintenance, fault location, fault
- o . e PCMCIA memory storage to analyze ecach trace

lkoctak . .

analysis, and verifies repairs with the e (Choose between manual or an auto measurement

touch of a burton. e TFlexible saftware solutions for specific applicatians
The field based OTDR FLASH is * Low power consumption for over 8 hours of field aperation
the solution for all your construction o Simple user interface guides you through the test process

e PC software for data analvsis

and maintenance applications with flexible software tailored

to your needs for all stages of test operation. The FLASH You'll wonder how we squeezed in so much capability. T'he
provides instantancous link evaluation to reduce repair time FLASH provides all the accuracy, speed, and features you'd
and improve efficicncy. expect from Wavetck. Get the Wavetek FLASH.

FIBEROPTIC
PRODUCT NEWS *

i Call 1-800-622-5515
Winner

Wavetek .. partners in productivity for over 25 years. DWivetek Corp., 1995
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NEW from ARNCO

Designed and made in the U.S.A. by the innovative cable installation
experts at ARNCO, the AT-400 Push/Pull System* is setting perform-
ance standards for LASB’s (Low Air Speed Blow) in all kinds of terrain.

The AT-400 routinely installs up to 250 feet of cable per minute. A
single model handles Fiber Optic, Coaxial and other types of cable
from .435 to 1.065” OD for installation in duct up to 2.0” |.D. An AT-400
is hydraulic powered and air-assisted using a compact, economical
175-250 CFM compressor — No need for large, expensive models.
The system includes an electronic monitor/display with: F.P.M.,
Totalizer, Cable-Slip and Emergency Stop features. Of course... the
AT-400 also controls radial load for safe cable placement.

The AT-400 is a free-standing unit. It's also easily adapted and
available truck or trailer-mounted to meet your precise needs. Like all
field proven ARNCO products, the AT-400 is supported by our capable
sales and service organization.

A AIR-TRAK™ — FASTER INSTALLATIONS
LA UP, DOWN & AROUND OBSTACLES

CEMETERY ROAD|

MIDDLE RIDGE ROAD

COMMERCIAL WAY

DEPOT STREET

Call TODAY for further details or to arrange a demonstration
— your place or ours.

BARNCO’

1-800-321-7914

ARNCO CORPORATION
860 GARDEN STREET, ELYRIA, OH 44035

PHONE: 216-322-1000 » FAX: 216-323-7111 “Patent Pending

NDAR f——

June

5-8: Antec Fiberworks training
course, fiber-optic systems, Den-
ver. Contact (800) 342-3763.
5-8: Siecor training course,
fiber-optic installation and splic-
ing, maintenance and restora-
tion, Hickory, TX. Contact (800)
743-2671.

6: SCTE Chattahoochee
Chapter seminar, FCC video
testing, FCC public file inspec-
tion, CLI flyover vs. ground-
based testing and BCT/E tutori-
al, Galleria Convention Center,
Atlanta. Contact Greg Worth-
man, (404) 874-8000, ext. 250.
6: SCTE New York City Chap-
ter seminar, alternative power-
ing options, BCT/E exams to be
administered, Time Warner
Cable office, Flushing, NY. Con-
tact Rich Fevola, (516) 467-5080.
6: SCTE Southeast Texas
Chapter testing session, BCT/E
exams to be administered,
Walden, TX. Contact Richard
Grahn, (713) 579-6319.

6: SCTE Southeast Texas
Chapter testing session, BCT/E
exams to be administered, Hous-
ton. Contact Richard Grahn,
(713) 579-6319.

6: Scientific-Atlanta broad-
band training course, fundamen-
tals of the hybrid fiber/coax net-
work, Philadelphia. Contact Bill
Brobst, (404) 903-6306.

6-9: Mississippi Cable Televi-
sion Association annual meet-
ing, Grand Casino Hotel, Biloxi,
MS. Contact Leeann Hayes,
(601) 352-8766.

7: SCTE Bluegrass Chapter
seminar, basic telephony, Holi-
day Inn, Elizabethtown, KY.
Contact Max Henry, (502) 753-
6521.

7-8: Scientific-Atlanta broad-
band training course, hybrid
fiber/coax design, Philadelphia.
Contact Bill Brobst, (404) 903-
6306.

8: Society of Cable Television
Engineers Tele-Seminar Pro-
gram, Convergence (Part II) and
Advances in System Architec-
tures (Part I), to be shown on
Galaxy 1R, Transponder 14,
2:30-3:30 p.m. ET. Contact
SCTE national headquarters,
(610) 363-6888.

8: SCTE Lincoln Land Chap-
ter seminar, construction prac-
tices and technology for coax
and fiber, Best Western Suites-
Eastland, Bloomington, IL. Con-
tact Richard Rohm, (309) 467-
5107.

8: SCTE Magnolia Chapter
testing session, BCT/E and In-
staller exams to be adminis-
tered, Grand Casino Hotel,
Biloxi, MS. Contact Robert
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Marsh, (601) 939-6240.

8: SCTE Music City Chapter
testing session, BCT/E exams to
be administered, Nashville, TN.
Contact Kenny Long, (615) 244-
7462, ext. 392.

9: SCTE New England Chap-
ter testing session, BCT/E
exams to be administered, Lin-
coln, RI. Contact Tom Garecia,
(508) 562-1675.

11: SCTE Northern New Eng-
land Chapter testing session,
Installer exams to be adminis-
tered, Brunswick, ME. Contact
Bill DesRochers, (207) 646-4576.
11-14: Cable Television Asso-
ciation of Maryland,
Delaware and the District of
Columbia spring meeting,
Sheraton Fontainebleau Hotel,
Ocean City, MD. Contact Wayne
O’Dell, (410) 266-9111.

12: SCTE Northern New Eng-
land Chapter testing session,
BCT/E exams to be adminis-
tered, TCI office, Wells, ME.
Contact Bill DesRochers, (207)
646-4576.

13: SCTE Desert Chapter test-
ing session, BCT/E and Installer
exams to be administered, In-
land Valley Cablevision office,
Hemet, CA. Contact Bruce
Wedeking, (909) 677-2147.
13-15: C-COR training seminar,
cable TV technology, Indianapo-
lis. Contact (800) 233-2267.
13-15: SCTE Wheat State
Chapter testing session, BCT/E
exams to be administered, Great
Bend, KS. Contact Jim Fronk,
(316) 792-2574.

14: SCTE Mid-South Chapter
testing session, Installer exams
to be administered, Time Warn-
er office, Memphis, TN. Contact
Kathy Andrews, (901) 365-1770,
ext. 4110.

14-17: Society of Cable Tele-
vision Engineers Cable-Tec
Expo, Las Vegas Convention
Center, Las Vegas, NV. Contact
SCTE national headquarters,
(610) 363-6888.
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The Lectro ZI7T power Supply ensures conlinuous power

when It's Al On The

for your digital or analog signals...Zero transfer time!

¥

see us at SCTE Cable Tec Expo, Booth #349

Power
when You Need It...
Everyday, All The Time

The Lectro ZTT

LECTRO

A MASTEC COMPANY
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We rent Fiber Optic Test Equipment
when and where you need it.

Working environments are often in harsh and distant locations.
It is reassuring to know that the “Fiber Specialists” at RenTelco are always ready to offer assistance.
Our product and technical knowledge enables us to apply the perfect piece of equipment
to solve your particular problem ............ and we can get it there overnight !

Call us for Fiber Optic, Telecommunications and General Purpose Test Equipment.

MCGRATH

Renlelco

Communication Rentals

Call for Next Day Delivery

1-800-233-5807

1901 N. Glenville Dr., Suite #401A, Richardson, TX 75081
FAX us at 214-680-0070

Fusion Splicers OTDR’s Light Sources Optical Power Meters & Attenuators  Sonet Test Sets  Fiber Talk Sets  Return Loss Test Sets & much more.

See us at SCTE Cable Tec Expo, Booth #1032

®ianer pracimion  Tektronix (AR5 g @ EXFC e

ALCOA
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(SN F I BER EXPERT =

By Don C. Vassel, Senior Market Development Engineer, Coming Inc.

Ins and outs of fiber deployment

This month our fiber expert answers
your questions about fiber deployment
in the cable TV market.

@ Js it true that the cable TV in-
dustry could surpass the telco in-
dustry in fiber deployment in the
near future?

Yes. Cable TV is catching up fast
with the telco segment. Corning’s
projections for fiber deployment, re-
leased at Corning’s annual OFC
Media Briefing, point to 1995 as the
year when cable TV may pass telco as
the largest North American market
segment.

For the past several years, cable
TV has been the fastest growing fiber
market segment in North America.
Growth for this segment has exceeded
100% three years running. Aggressive

fiber deployment continued in 1994
(see accompanying figure), bolstering
cable TV’s market share to 32%.

But despite its current growth
spurt, fiber deployment in the cable
TV industry will slow a bit in 95,
with anticipated fiber consumption
growth of about 43%.

& How will cable TV’s anticipat-
ed entry into the telephone mar-
ket affect fiber deployment?

In order to carry telephone traf-
fic, cable TV providers are deploy-
ing fiber and establishing SONET
ring technologies, which will help to
ensure uninterrupted service in the
event of fiber cuts. These steps will
help designers build more reliable
networks to meet the exacting telco
network downtime requirements of

1994 North American
Cabled Optical Fiber

53 minutes of network downtime
per year, which translates to
99.98% network reliability.

Increased fiber deployment isn’t
the only change we’ll see this vear.
“Clustering” also will become more
common as larger cable TV compa-
nies form agreements allowing
them to establish neighboring net-
works for transferring telephone
traffic. €T

The E2000 Connector -

A wish list of features and low cost

Guide tabs prevent
sleeve breakage —— \x

Built-in dust "’ 97

Color-coding & mechanical keying ——\\

P \\ 3 positive latching

Compact footprint compatible [@a "‘“"\‘#‘— mechanism
with SC-panel cut-outs ———— 1 A\ )

N On’\ W Rugged injection

"Pull-proof"

X \ ,—;— molded housing

Internal spring-loaded

/ A
cap closes f/ EW

automatically =

RIFOCS Corporation

Fiber Optic Components & Instruments
833 Flynn Road

Camarillo, California 93012
805/389-9800 FAX 805/389-9808
RIFOCS also engineers and manufactures high performance, top quality fiber optic instruments.

0.15 dB typ., RL>50dB (PC), >60dB 8° APC

shutter for laser safety

RIFOCS proudly introduces another new
and innovative DIAMOND Technology. Call
us for information on a wide range of cable
termination services, all unsurpassed in
performance and reliability.
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REPRINTS
REPRINTS
REPRINTS

Communications
Visibility

Knowledge
Information

Reprints work for you!

For more information
call Marla Sullivan at
303/839-1565




Belden is ready today CATV, plenum, and
with the bandwidth you need riser-rated coaxial cables.
for your customers to access the ) Heavy-duty coaxial aerial and burial

Information Highway. Whatever the cables. New multimedia composite cables
requirement — Personal Communications Services (twisted pair and coaxial) in aerial and burial construc-
(PCS), interactive services (such as video on demand, tions, available in concentric or parallel designs.

home shopping, and distance learning), or digitally com-
pressed signals — Belden can accommodate you with
cable backed by 1SO certification.

Select the cable you need to fulfill your customer’s
advanced video, audio, and data needs by
requesting a copy of the Belden Broadband M
As the long-standing leader in data, networking and Cables Brochure or Cable Television Catalog. REQTSTEREC
audio/video cables, Belden’s ability is second to none in N
providing the right cable for the bandwidth you need. You'l Y-

also find our current lineup of broadband products without BEI“E“ Call: 1-800-BELDEN-4.
equal: Standard indoor, aerial, and burial coaxial drop cable. ——

Copynght 1995, Beiden Inc
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PRESIDENT'S HESEEXN:

By William W. Riker, President, Society of Cable Television Engineers

Signs of SCTE growth

s I write this, the Society’s
national staff is making final
preparations for Cable-Tec
Expo ’95, which promises to
be the most spectacular yet. This year,
we will host more than 310 exhibitors,
up from 250 last year. I look forward to
seeing you in Las Vegas and sharing in-
formation on the latest developments in
technology and the constantly evolving
telecommunications industry.

Many exciting events will occur dur-
ing Expo 95, including the recently elect-
ed directors taking their positions on the
Society’s national board. At the meeting
set for June 13, prior to the start of
Expo, the board also will elect the Soci-
ety’s national officers for 1995-96.

This meeting also will mark the offi-
cial change of SCTE’s name to the Soci-
ety of Cable Telecommunications Engi-
neers, a transition approved by the
membership in a referendum vote held
in conjunction with this year’s board
election.

I feel that the new name more accu-
rately represents the Society’s diverse
members. Our industry is undergoing a
transition from cable TV to the broader
area of cable telecommunications, and
the name of the organization will now
accommodate this evolution.

This year, the Expo technical pro-
gram begins for the first time with a se-
ries of preconference tutorials to be held
June 13. Among these will be a special
presentation on the industrywide public
relations program, “The Future Is On
Cable.”

This tutorial, to be presented by Rob
Flynn of the National Cable Television
Association Public Affairs Department,
will show how “The Future Is On
Cable” can improve the cable industry’s
public image by offering on-time guar-
antees and is designed for the cable in-
stallers and technicians who will ulti-
mately be responsible for carrying out
its customer service guarantees.

Attendees will be updated on how
the program is progressing and Flynn
will review research conducted by the
NCTA dealing with public perceptions
of the cable industry as a technological
leader. He also hopes to hear feedback
from attendees to learn about their ex-

periences in the field implementing
these customer service guarantees. We
are very pleased to be making this pre-
conference tutorial available to atten-
dees, as it will provide a broad overview
of a program that should benefit the en-
tire industry.

Another special highlight of this
year’s Expo is sure to be the keynote ad-
dress to be given by Federal Communi-
cations Commission Chairman Reed
Hundt during the Society’s 1995 Annual
Engineering Conference. This prerecord-
ed address will be presented just prior to
our 1995 Annual Awards Luncheon. The
Society is honored to have such a promi-
nent official address Expo 95 attendees,
and considering all of the current inter-
est in FCC legislation and regulations, I
am certain that his presentation will be
a high point of the conference.

Booming membership

Besides our preparations for Expo
'95, there also is a great deal of activity
in the Society’s Membership Services
Department due to the ongoing growth
of our membership. By the time Expo
’95 begins, SCTE’s membership should
exceed 14,000!

This figure should encourage our in-
dustry, because it shows a definite in-
crease in its recognition of the impor-
tance of technical training, professional
certification and industry standards. In
order to compete and survive in the in-
creasingly competitive telecommunica-
tions business, more and more people
are turning to SCTE as an invaluable
training resource. The Society will con-
tinue to strive to meet the changing
needs of its membership, and we look
forward to serving an even larger por-
tion of the industry in the coming year
as our membership continues to grow.

Subcommittee update

Besides all of the excitement gener-
ated by Cable-Tec Expo '95 and our at-
tainment of 14,000 members, the Soci-
ety’s engineering subcommittees also
have been making news of late, with
the Inventory/Material Management
Subcommittee’s recent announcement
that it has issued an Interim Material
Management Practice.

This practice recommends that the
universal product code (UPC) should be
used as the bar code standard for the
cable telecommunications industry.
When a wider-ranging material man-
agement practice has been defined by
the subcommittee, it will replace this
interim measure. Once an overall elec-
tronic data interchange (EDI) has been
put into place, it will allow trading part-
ners in the industry to use computer
systems to the fullest extent in control-
ling inventory. With the adoption of this
standard, material management will be
much more efficient and less time-con-
suming. The cable industry will then be
able to use electronic systems to main-
tain all aspects of company materials
from placing orders to settling account
balances. (See “SCTE News” on page 12
for more details.)

New headquarters

I am happy to let you know that
planning for the Society’s new national
headquarters building is moving along
as we prepare to break ground soon.
The building was first proposed by the
Finance Committee as part of the 1995
budget, which was approved by the
board in December 1994. Since then,
the staff has been working diligently on
details such as design, development and
township approvals. The building,
which will be located in an attractive,
wooded lot in an upscale industrial
park, will be represented in a display at
Cable-Tec Expo '95, showing members
the current status of the project.

With our growing staff and member-
ship, the new building has become a ne-
cessity. We are currently planning to
move our operations to the new location
in December of this year. As more de-
tails become available, I will update you
on the progress of this exciting enhance-
ment to our organization.

At a time when there is so much ac-
tivity in the industry, there also is a
great deal of activity within the Society.
I will continue to use this forum to ad-
dress the measures that we are taking
to provide better services for the mem-
bership. I hope to hear your ideas for
additional ways that the Society can be-
come even more beneficial to you. CT
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What The LC-1000 Line Monitor Can Do For You

A Measure up to 1 GHz

A Overcome ingress with frequency
agile RF data modems

A Complete upgrades easily with
remotely reprogrammable firmware

A Monitor what you need including:
RF levels, AC power and tfemperatures

inally, a line monitor priced for implementation throughout the cable plant. Place it just

beyond fiber nodes, at splits or termination points for status monitoring applications.
The Cheetah™ LC-1000 provides a cost-effective automated solution for alarms, remote
diagnostics and scheduled testing and analysis.

he typical status monitoring system tells you only if the voltages on active devices are within
specifications. With the LC-1000, you will receive alarms if RF levels drift beyond limits you sé‘ .
You can continuously monitor the quality of the signal your subscribers are receiving.

Before finalizing your status monitoring solution, be sure to evaluate the LC-1000.
Call today for a demonstration.

(813) 756-6000
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The speed of change has no posted limits. Whoever arrives first with

the most is the winner. Check your rearview and note that hindsight..

is 20/20. We pave the road from highway to driveway. Accelerate
today into integrated video, voice & data. Step on it and wave bye.

1.800.TO.ANTEC

?
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ANTEC

network know-how

NOW. |



