.

SEEKS LEAKS

+ Multi-Channel Level Testing

: Interceptor Combination Meter
Greater Versatility... The new Interceptor
presents leakage detection and MicroStealth

measurement capability in a single, handheld
installer meter.

‘The Interceptor I.eakage/Signal Level Meter with
0.5 uV sensitivity finds even the smallest leaks
and automatically converts distances to equivalent
10-foot readings, maximizing freedom from error.

Tagging Capability... False alarms are virtually
eliminated with head-end video "tagging” that
differentiates leaks and increases detection range.
Installers save time and unnecessary aggravation.
It’s even compatible with existing tagging systems.

Value... You'll wonder how we squeezed so much
cupability into a multi-channel tester, yet offer it at
a fraction of the price you’d expect.

MicroStealth Multi-Channel Capability...
The Interceptor also includes the industry’s most
popular installer meter features:

¢ Multi-channel, high
resolution L.CD) display
on a single screen

¢ Up to 890 MHz
e Lightweight/hand-held
¢ Rugged/water resistant

The Interceptor leakage/signal level meter is just
part of the complete line of quality test and
mcasurement equipment from Wavetek. Each
product offers powerful performance and is
designed to meet your specific testing needs.

All the performance, speed, and case of use you
demand-at a price vou expect from a leadcer.

Call 1-800-622-5515

Wawerek. . partners in productivity for over 35 years
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'. Take The Heat
Off System Testing -

Troubleshooting with Sencore’s
NEW line of signal level meters
will help you take the heat off

testing all your system
parameters.

CHANNELIZER

HOLD FOI

FOR
BATTERY TEST
BACK
.-;HIFY DELETE LIGHT
1LOCK .-

PROGRAMMABLE FUNCTIONS

PRINT SYORE
CHANNEL TP CATA
v SETLE) DATA !
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MEASUREMENTS
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.
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The SL754 “CHANNELIZER” Features: > ' &
Ali Freq./Channel Tuning from 5-810 MHz > @ ‘
Extended Measuring Range from -35 to +60 dBmV - ‘ - \/\ i l‘.\.*
Channel Planning Capabilities for custom channel planning . ~Thara Y
or choose from 8 pre-set channel plans _ The SL753 “CHANNELIZER” Installer’s Meter Features: ‘e
Automatic Pass/Fail Testing of all system parameters including: All Freq./Channel Tuning from 50 to 810 MHz 1
Tit Max AV Ratio (5-810 MHz with sub-band optian)
PN Min. G/N Level Extended Measuring Range from -35 to +60 dBmV
Flatness Max. Hum , Signal Quality Tests includes video and audio carrier, plus
Ch. to Ch. Variation Al Ch. to Ch.Variation “on channel” % of Hum
Rugged Design for use in all types of weather conditions Channel Planning Capabilities for custom channel planning _ =2

Ny or choose from 8 pre-set channel plans m———
’ Rugged Design for use in all types of _ -
weather conditions

Both the SL753 and SL754 are covered by
Sencore’s Extended Warranty

For More Information, Call 1-800-SENCORE!
(736-2673)



ALL GUTS=SUPERIOR ATTENUATION

COAXIAL CABLES

Anyway you slice it, manufacturers of
foamed cables have been scrambling to
attain the superior attenuation characteris-
tics of MC2 The attempt means increasing our
familiar MC? diameter of .500" to .565" or
695" and our .750" must become .840"
or 860" or.875"

You may still use MC? in one size smaller
than the old foamed diameters. Even more
MC? per duct, and easier handling. In aerial

installations, the effects of wind and ice—~
loading are reduced even further.

And with the superior attenuation of MC*
you don't have to clutter your lines with as
many amplifiers — about 20% fewer than
with foamed cables.

Low-loss MC? is your gain in many ways.

TRILOGY LEADS IN TECHNOLOGY

e ———————"

Call or write for a free sample and brochure:

Irilogyy
COMMUNICATIONS INC.
800-874-5649

TRILOGY COMMUNICATIONS INC., 2910 Highway 80 East, Pearl, Mississippi 39208
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Easy-to-use
one piece
design

No metal
contacting
drop cable

Most
tamper
evident

Raised numerals
last forever

Attention to details helped perfect
the cable industry's most complete, most
versatile, most cost-efficient line of cable markers.

This commitment to quality is evident in our cable
markers, drop enclosures, cable clips, and more.

For information, call 800-257-2448 or FAX 303-986-1042.
W ICICLialiecl ridalicis

Direct merchants to the telecommunications industry

Easiest
to read
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¢ 10 & 20 dB gain-forward
¢ 5-40 MHz return available with Iﬂn

or without gain PRODUCTS, INC.
¢ 50- 1000 MHz forward path bandwidth |
¢ Regulated power inserter included (800) 822-7420

¢ Meets FCC specs without rebuilding " (315) 437-1711
¢ Ultra low noise figure FAX
® Excellent distortion specs (315) 437-7525

See us at the Western Show, Booth #1118

PICO PRODUCTS, INC. 6315 Fly Road, East Syracuse, New York 13057
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THE FCC
IS NOT THE
ONLY GROUP
REDUCING YOUR
PROFITS...

r

THE BEAST STOPS
THIEVES .

YOUR MDU
“CUSTOMERS” ARE
STEALING MILLIONS
FROM YOU.
THIS 1S MONEY YOU
CAN NO LONGER
AFFORD TO LOSE.
CALL THE INDUSTRY
LEADER IN
HIGH SECURITY
ENCLOSURES
AND LET US SHOW
YOU HOW TO STOP
MDU THEFT
AND IMPROVE YOUR
BOTTOM LINE!
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Cable Security

801 FOX TRAIL
OPELIKA, ALABAMA 36803
1-800-205-288-1507
205-742-0055
FAX 205-742-0058
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Two-way checklist

o you want to be in the (in-
sert name of favorite new
technology here — for ex-
ample, telephony, interac-
tive TV or data communications)
business! This is going to require that
your system be a fully functional two-
way network. Unfortunately, you've
heard that two-way brings a new
level of complexity to system opera-
tion. I can guarantee there will be
problems when you fire up the re-
verse, but the following checklist
should help make the bumps a bit
more manageable. Be sure to do all of
this before you try to provide the new
service(s) to subscribers. The first two
on the list will be the hardest:

vV Stop thinking like a CATV opera-
tor.

v Start thinking like a telecommuni-
cations provider.

Architecture:

vV Relatively small nodes fed via fiber
(1,500 homes max, but smaller is bet-
ter).

Downstream coax plant, electrical
(and if you can’t get this right,
forget about two-way)

vV Correct amplifier setup (proper
pads and equalizers, ALC/ASC opera-
tion, etc.).

v Correct input and output operating
levels.

v Sweep and align all amplifiers for
optimum flatness (even if amplifier
cascades are only two or three deep).
vV No signal leakage greater than 10
pV/m at 3 meters. (The goal should
be no measurable leakage from the
distribution plant.)

Upstream coax plant, electrical

vV Correct amplifier setup (proper
pads, equalizers, ALC operation, etc.,
as required).

vV Correct input and output operating
levels.

v Sweep and align reverse amplifiers
for optimum flatness.

vV Fix distribution plant and headend
related ingress problems. (Headends
can have loose connectors, too.)

Coax plant, physical

vV Proper grounding and bonding.
vV Tight hardware.

v No broken lashing wire.

Vv No kinked/cracked cables.

vV Pin connectors only.

v Good weatherproofing.

vV All passive and active device
lids/closures properly torqued.

v Unused 5/8-24 ports have port plugs
installed and correctly tightened.

Subscriber drops

vV Use only messengered cable on
aerial drops. (No exception, regard-
less of drop length.)

v Use corrosion inhibitor type cable
for all aerial drops and flooded cable
for all underground drops.

V Tri-shield or greater shielding on
all drops

v Good quality connectors, hardware
and drop passives. (Forget the bar-
gain stuff; you're in the telecommuni-
cations business, remember?)

v Good installation practices.

vV Fix drop-related leakage and in-
gress problems.

v Proper common-point grounding/
bonding to minimize ground loops.

v Keep some (OK, a lot) high pass fil-
ters handy.

Ronald J. Hranac
Senior Technical Editor
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Communications

SATELLITE & BROADBAND

PRODUCTS DIVISION

Agile Satellite Receivers & Modulators

“Call us for all your
channel addition requirements”

DENVER, CO
800-525-8386
303-779-1717
303-779-1749 FAX

ATLANTA, GA ST.LOUIS, MO OCALA, FL
800-962-5966 800-621-6800 800-922-9200
404-368-8928 FAX  314-429-2401 FAX  904-351-4403

“Unique” Products For the 21st Century! /

The highest quality custom terminations and component solutions at down to earth
prices. We provide a wide range of termination services in quantities large or small,
with the fastest turnaround in the industry. Telecommunications, Datacom, CATV,
Avionics/Aerospace, and others have come to rely on RIFOCS — find out why!

» FC, ST, SC, DIN, E2000 e Singlemode, Multimode, PM

e DIAMOND, SMA, HMS Series e Hybrid & Mating Adapters

e PC, Super PC, Ultra PC, 8 °APC e Attenuators & Terminators

e DEUTSCH Mil/Aerospace connectors ® Device Recepiacles & Dust Caps

RIFOCS Corporation We are also a world leading provider
Fiber Optic Components & Instruments of solutions for all your Fiber Optic
B33 Flynn Road Testing Needs. Call us for information
Camarillo, California 93012 on a broad line of high quality Test
805/389-9800 FAX 805/389-9808  Instruments,

RIFOCS is represented in over 45 countries. Call for your local representative.
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Standard and the FCC offer the perfect plan to improve your cash flow.

By now, the FCC’s “Going Forward”
rules are old news. But this unique
opportunity to improve your cash

flow, by adding up to 6 new channels,

is as fresh as ever.
Here’s the easiest way to take full
advantage.

Plug in a channel today,

cash in tomorrow.

Since the inception of our receivers
and modulators, Standard has con-
sistently advanced frequency-agile
headend technology. With our any-
channel-in, any-channel-out conve-
nience, plus a whole host of options,
you can be up and running in no
time, to cash in on “Going Forward.”

The easy way.

Start with our Agile IRD II, an RS
250 broadcast certified integrated
receiver/descrambler that offers all
the features you'll need: an industry

Return

standard dual conversion 70 MHz IF
with TI loop, factory pre-calibrated
video and audio controls and a fully
synthesized PLL tuning circuit accu-
rate to 100 KHz. And because the
internal 950-1450 MHz active loop
thru eliminates splitters and signal
loss, adding multiple receivers is no
problem. The IRD II is the receiver
of choice when adding a channel.

Next, add our TVM550 series fre-
quency agile modulator to achieve
noise and spurious free performance,
coupled with ultra-stable, artifact-
free PLL synthesized tuning
throughout the spectrum from 54 to
550 MHz. You want stereo? The
TVM5508 has stereo, eliminating
the need for separate components,
hassling with calibration, and addi-
tional rack space.

It makes sense.
Whether you add a single channel or

Reader Service Number 13

the maximum six, generate the cash
flow you need to upgrade your head-
end to the highest level of performance
— Standard’s Agile IRD II receiver
and TVM550 series modulator.

Add a channel... the easy way. Call
Standard today and go forward while
it’s still to your advantage.

The right technology... for right now.

Standard

e Communications

PRODUCTS DIVISION

P.0. Box 92151 * Los Angeles, CA 90009-2151
310/532-5360 ext. 280  Toll Free 800/745-2445

Fax: 800/722-2329 (Toll Free) ® 310/532-0397 (CA & Int1 Only)

Canadian Address: 41 Industrial Pkwy S., Units 5 & 6
Aurora, Ontario Canada 14G-3Y5

905/841-7557 Main ® Fax: 905/841-3693

Sales: 800/638-4741
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Innovative

Approaches

To Provide
AML
Microwave

Solutions

Digital
Multichannel
Two-Way
Broadband

Call today for a free quote:
Tel (702) 363-5660

Fax (702) 363-2960
camllas@ibm.net

Cable AML...The leader
in broadband microwave.
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users want to be able to see
similar performance growth in
their networks. This is coupled
with the expansion of networking
from the business enterprise to
the residential neighborhood. This
“Law of Expanding Networks”
equates to “More’s Law Part II”
(not to be confused with “Moore’s
Law of Shrinking Silicon”). More’s
Law Part II is “more data (graphics,
voice, video) at more speed (needed
to deliver to the desktop) to more
locations (business, residence and
remote locations).”

Perhaps even more pervasive is
the increasing use of networking.
As companies have acknowledged
productivity gains from installing
ATM networks, network nodes
become more ubiquitous and
location becomes irrelevant with-
in the company. This is particularly
attractive in telecommuting
(work-at-home) environments,
where some companies are growing
their networks at 100% per year.
Another example of network
growth is the experience of the
National Science Foundation
Network. In 1988 NSFNET car-
ried 200 million packets per
month. In just five years, NSFNET
saw growth to in excess of 32 bil-
lion packets per month. And the
number of packets is increasing
at a rate of about 10% per month!

Killer applications

In the past, analysts have asked
what the “killer application” was
that would drive a new technology,
referring to a specific application
such as word processing or spread-
sheets. In the case of ATM, there are
no killer applications of this type.

“The real value of ATM,” explains
John McQuillan, an expert in
ATM networking, “is that new
business strategies demand a new
kind of network—one that enables
new ways of working, collaborat-
ing and computing.”

ATM will enable fundamental
rethinking and radical redesign of
the way in which networks are
implemented and used. ATM’s
killer application is not any par-
ticular software, but its capability
to support business re-engineering.

There also are some applica-
tions and requirements that are
driving ATM. In the early phases

“"ATM’s killer
application
is not any
particular
software, but
its capability
to support
business
re-engineering.”

of ATM adoption (1994-1995)
these applications included the
following:

* Movement to client/server ar-
chitectures and flatter LANs

* Backbone replacement

* LAN simplification

* High-speed file transfer

* Disaster recovery

* 3-D visualization.

Applications driving ATM
today are expected to include the
following:

* High-resolution color document
and image transfer

* Computer-aided drafting/
mapping (CAD/CAM)

* Full-motion video

* High-speed interactive multi-
media integrating data, voice and
video

* Wide area collaborative com-
puting

Aside from ATM’s exponential
increase in network power, ATM’s
architecture benefits include
these applications:

* Backbone bandwidth is
scalable so that users can grow
networks as demand requires
while protecting their investment.

¢ ATM’s flatter topology than
today’s hierarchical LANs offers
better management and lower
latency. ATM has the ability to
establish virtual LANs that emu-
late standard LAN operation. —
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TCl, Cablevision
to reimburse subs

TCI Communications Inc., a sub-
sidiary of Tele-Communications
Inc., and Cablevision, agreed to re-
imburse nearly $10 million to their
customers, resolving more than
2,000 cable rate regulation com-
plaints filed with the Federal Com-
munications Commission against
the two companies.

TCI will issue refunds in the
amount of $1.90, including interest,
per customer to 4.6 million cus-
tomers in all franchise areas where
a complaint was filed in connection
with rates charged during the time
period of Sept. 1, 1993, to Sept. 15,
1995. This will total about $8.7 mil-
lion, which is anticipated to be is-
sued as one-time bill credits during
the first quarter of 1996. This pro-
posed resolution will resolve all valid
cable programming service rate com-
plaints against TCI cable TV sys-
tems, according to both parties.

i £ [

In a separate action, the FCC
also accepted for comment a pro-
posal whereby Cablevision will pro-
vide its customers with $625,000 in
refunds. This would resolve 167
pending rate complaints against
the company. The FCC’s Cable Ser-
vices Bureau, however, found no re-
fund liability in 60% of those. Ac-
cording to the commission, sub-
scribers in Columbia, SC, will get a
significant portion of the refunds.

NOTE

* Pioneer New Media Tech-
nologies signed a contract with
Time Warner Cable to supply
85,000 advanced-capability home ter-
minals over a two-year period. Time
Warner will install Pioneer’s BA-
6310CA addressable home terminal
units in Houston-area homes to pro-
vide enhanced viewing and recording
capabilities that simplify VCR pro-
gramming and pay-per-view ordering
procedures.

Rex Porter

joins CT as editor

Phillips Busi-
ness Information
announced the
addition of Rex
Porter, former
vice president of
Times Fiber Com-
munications and
Senior Member of &
the Society of
Cable Telecommunications Engi-
neers, as editor of Communications
Technology.

Porter’s 30-year career in the cable
industry, in positions from chief engi-
neer, MSO general manager to vice
president of sales and marketing,
brings an even stronger technical en-
gineering and communications focus
to the magazine. Porter’s technical
expertise stems from 16 years of sys-
tems engineering and 14 years of
manufacturing and vendor experi-
ence.

=
COMMUNICATIONS, INC.
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—— VIDEO, DATA, TELEPHONE
LANS & WANS 920 MHz to 31 GHz

$ _ REPLACE LEASED

o SAVE

MICROWAVE

FOR

PHONE/DATA LINES

® FLEXIBLE BANDWIDTH
56KB/Sec, T1’S & DS-3'S

SPREAD SPECTRUM —
NO LICENSE

EQUIPMENT LEASES AVAILABLE
PATH CALCULATIONS

NETWORKS DESIGNED &
INSTALLED

® NEW T1 PROTECTION SWITCH

13402 N. Scottsdale Road, Scottsdale Arizona 85254
Fax: (602) 998-8701 (800) 666-4441
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SystemSelect™, C-COR's platform for a full range of network solutions
for the cable television, telephone, and broadcast industries.

Call now,

C-COR's fiber optic and RF products offer advanced networking capabilities for today's hybrid

800-233-2267, fiberfenax architectures.

POWERFUL.. LinkNet™ AM fiber optic equipment offers 750 MHz capability on single or dual fibers:

redundant optical backup; a flexible. modular, upgradable platform: and the network management option.

information  FLEXIBLE...FlexNet™ RF dinplifiers offer cost-effective, flexible capability front basic service to interactive
multimedia. FlexNet™ 750 MHz amplifiers come in a | GHz housing and are backed by C-COR's extended
about  warmanty.

‘ SystemSelect" . RELIABLE..Multi and single channel uncompressed digital video fiber optic sysems provide highly-reliable,
cost-effective delivery of video, audio, and data over long distances with no signal degradation.
Netwark analysis. design, installation and maintenance assistance, repaif, training, and a 24-hour technical support
hotline are also part of SystemSelect™.

for more

" Bg i For Intelligent Solutions!
U 60 Decitrel Road CALIFORNIA OYFICE DENVER OFFICE INTERNATIONAL OFFICE CANADIAN OFFICE
- State Cadlege. PA 16801 47323 Warm Springs Boutevard 12742 East Caley Ave. / Suite A P.O. Box 10.265, 1305 AG Almere 377 MacKenzie Avenue, Unit §
814-238-2461 Fremont, CA 94539-7462 Englewvood, CO 80111 The Netherlands Ajax, Ontario L1S 2G2, Canada
Loise Ll LS 800-233-2267 510-440-0330 303-799-1100 31-36-530 4199 905-427-0366 / 81H)-427-2559

The Network Company . o1\ 1384065 Fax §10-440-021% Fax 303-643-1743 Fax 31-36-536 4255 Fax 905-428-0927
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ANSI proclaims
SCTE standards body

The American National Stan-
dards Institute announced its recog-
nition of the Society of Cable
Telecommunications Engineers as a
standards developing organization
(SDO) for the broadband telecom-
munications industry. ANSI works
with a variety of industries to deter-
mine that their proposed standards
have been given due process and
proper evaluation.

SCTE President Bill Riker com-
ments, “The Society can now submit
standards developed by our engi-
neering subcommittees to ANSI for
its approval. Essentially, ANSI will
certify that our industry has had
proper input in the development of
SCTE-submitted technical stan-
dards. Upon their approval by ANSI,
our standards will have increased
credibility and visibility in the in-
dustry, assuring their adoption and
utilization by broadband telecommu-

s 1 NIATR

nications companies nationwide.

“Working with ANSI will benefit
our industry in other ways,” Riker
adds. “If a company manufactures
equipment that conforms to ANSI-
approved SCTE standards, they can
promote the fact that it ‘meets ANSI
standard #...,” giving their product
additional credibility.”

SCTE plans to submit 16 stan-
dards developed by its Interface
Practices Subcommittee to the insti-
tute for approval. These include drop
cable and connector specifications,
and a variety of test procedures. In
this process, the SCTE will work to
submit the proper forms and clarify
any related issues to ensure prompt
approval of standards.

Riker concludes, “This is a signif-
icant step for the Society, which
notes standards development in its
mission statement, ‘Training, Certi-
fication, Standards.” We are confi-
dent that the standards developed
by our engineering subcommittees
will be properly recognized and
used.”

Program announced
for Emerging Tech ‘96

The SCTE announced the program
for the 1996 Conference on Emerging
Technologies, to be held Jan. 8 -10 at
the San Francisco Hilton and Towers.
Optional preconference tutorials will be
presented on Jan. 8 to give attendees
additional background information on
the technologies to be discussed during
the conference.

* Preconference tutorials: Digital
Cryptography — Dr. Harvey Gates,
BDM Corp.; Consumer Interface Issues
— Vito Brugliera, Zenith, and Walt Ci-
ciora, Ph.D., consultant for NCTA;
Standards Activities: A Review of
DAVIC Specifications — Daljeet Singh,
Harmonic Lightwaves Inc.; IEEE
802.14 — Curtis Siller, AT&T Bell
Labs; SCTE Engineering Subcommit-
tees — Jim Haag, Time Warner Cable

* Session A: Network Availabili-
ty — Moderator Nick Hamilton-Piercy,
Rogers Engineering; HFC Network

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 Yoy reapn)

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
ﬁroject long after your deadline

MOD with a pre-lubricated pull
line pre-installed will enable 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!

Reader Service Number 205
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With the DIR-747 integrated receiver/descrambler, you get a 1'/4"
IRD that brings low profile to the next generation of performance.
And, it’s from the industry leader DX Antenna.

For us, it wasn’t just producing a thin receiver, we needed to produce
the best receiver, period! And, we have done just that.

The DIR-747 is a combination of the space saver you need when
adding channels and the best technology available today. Also, it
includes a long list of features from an integrated VCRS" descrambling
module, to front panel controls and a video test port.

Easy is a key word when working with the DIR-747. It’s menu driven
with an LCD display that makes selecting the many options simple.
When combined with the all new DSM-180 modulator, your subscribers
will receive the sharpest video and soundest audio signals possible.

For more information, writc to DX Communications Inc.,

10 Skyline Drive, Hawthorne, NY, 10532 or call (914) 347-4040.

DX

ANTENNA

The DIR-747 Satellite Receiver
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Availability: The Real World — Jim
Farmer, Antec, and Tony Werner, TCI,
Evolution of HFC Networks to a High-
Reliability, Full-Service Network —
Raja Natarajan and Paul Vilmur, Mo-
torola; Integrating Residential Telepho-
ny into the HFC Network — Andy Paff,
Antec Corp.; Analysis of the Capital,
Operating Cost and Reliability Effects of
Choices in Network Powering — Dave
Large, Media Connections Group; Alter-
nate Power Sources for Telecommunica-
tions Applications — Peter LeBlanc,
SatCon Technology; Monitoring and

Brett Price, Superior Electronics Group.
* Session B: Cable Telecommuni-
cations Networks and Services Im-
plementation — Moderator Jack
Terry, Nortel; Cable Telecommunica-
tions Services Business Perspectives —
John Harrison, Sprint Telecommunica-
tions Venture, and Ken Wright, Inter-
media Partners; Modeling New Service
Payback — Carl Podlesny, Scientific-At-
lanta; Home Education and Telecom-
muting Services Implementation — Don
Sawyer, Bell Northern Research; Cus-
tomer Premises Equipment, Beyond Set-
Tops — Shawn Hayes, Digital Video;

Controlling HFC Network Devices —

Innovative Test

& Measurement

Solutions

Distributor's inquiries welcomed.

85§6 Pie lXBlvd. Mnntneal. Qcle 482
1-800-297-9726 (514) 725-6652
Fax: (514)725-5637

Reader Serwce Number 206

Two-way Cable Plant Telephony and
Data Experience — Tony Werner, TCI,
Jim Farmer, Antec, Paul Gemme, Time
Warner, Charles Cerino, Comcast, and
Mark Millett, Cox Cable; Cable
Telecommunication Digital Transmis-
sion Techniques — Jack Terry, Nortel,
and Edward Ganger, Charles Anderson
and Lawrence Wang, ESP, and Ken-
neth Williams, Cox Cable; ATM in
MPEG-2 Transport, or Vice Versa? —
Itzhak Gurantz, Comstream Corp.,
Mike Maslaney, Digital Video, and
Adrian Jones, Nortel.

* Session C: Data Transmission
— Moderator Mark Laubach, Com 21;
Considerations for Deploying Packet-
Switched Data Services on Broadband
Hybrid Fiber | Coax Networks: An
Overview of Frame Relay and SMDS —
Gaylord Hart, XEL Communications
Inc.; Broadband Data: More Than a
Cable Modem — Ilja Bedner and Daniel
Pitt, Hewlett-Packard; HFC Return -
System: Management of Subscriber-In-
duced Noise — Bob Chamberlin, Brian
Johanson and Aravanan Gurusami,
Philips Broadband; Broadband Interac-
tive Networks for Full Digital Services
— William Beck, David Brown and
Dean Stoneback, General Instrument;
Field Evaluation of Reverse Band
Channel Impairments — Majid Chele-
hemal, Richard Prodan and Tom .
Williams, CableLabs; The Design and
Operation of the Reverse Path — Henry
Kallina, Broadband Engineering Solu-
tions and Technology.

* Session D: Digital Television
Transmission — Moderator Brian
James, CableLabs; An End-to-End Digi-
tal Services Delivery System for EPA
and VOD — Thomas duBreuil and
Cecil Dean, AT&T Bell Laboratories,
and Wilt Hildenbrand, Cablevision Sys- '
tems; End-to-End Integration and De-
livery of MPEG-2 Digital Video in a
HFC Environment — Keith Bechard
and Jim Wood, US West Technologies;
Quercoming Problems in the CATV Re-
turn Path — John Barsellotti and Brian
Langlais, West End Systems; Perfor-
mance of Multichannel AM [ 256-QAM
Video Transmission Systems for Hybrid
Fiber /Coax — Hongxing Dai, Chinlon
Lin and Shlomo Ovadia, Bellcore; Em-
ploying the OFDM Technique in Hybrid i
Multichannel Analog | Digital Transmis-
sion over the HFC Network — Qun Shi, .
Panasonic Technologies; Using Fre-
quency Domain Digital Techniques for
De-Ghosting and Demodulating VSB )
Transmission — Majid Chelehemal and
Tom Williams, CableLabs.
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Only One Sweep System
Leads a Double Life!

Stealth Sweep...

Stealth Reverse Sweep...

. STEALTH REVERSE SWEEP
pr—— . =

3P4 PUT REVERSE SWEEP CAPABILITY
. " INTO YOUR HAND

& FAmT 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
- & 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 equipinent setup results
in simplified testing, reduced fatigue, and less time main-
taining your system. You'll wonder how we squeezed in so
much capability.

Reader Service Number 55

Features include:

¢ Built-in sweep transmitter

e Simple, user interface

e Sweep any reverse band from 5- 1,000 MHz

¢ Fast, continuous reference sweep

¢ Stealth Sweep ...a Wavetek exclusive, tests without

interrupting viewer reception

e 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 1-808-622-5515.

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

©Wavetek Corp., 1995



{ CORRESPONDENT’S NSNS

By Lawrence W, Lockwood

VSB and QAM

hat kind of modulation for
digital video on CATV?
There has been some con-
troversy over two proposed
modulations — VSB (vestigial side-
band modulation) and QAM (quadra-
ture amplitude modulation). VSB has
been accepted for high definition TV
(HDTV) by the Grand Alliance and
thus many expect the Federal Com-
munications Commission to specify
VSB for HDTV transmission. QAM
has been endorsed for digital video
transmission by both the Internation-
al Telecommunications Union (ITU)
and the Digital Audio-Visual Council
(DAVIC). Neither is a new technolo-
gy. VSB has been around since at
least the 1960s when the 9.6 kbps
AT&T 203 telephone modem incorpo-
rated a VSB form of modulation.
However, the current telephone data
modems use QAM.
RF transmission of digital data
In RF transmission, information
can be carried by changing the prop-
erties such as amplitude, frequency
and phase of the transmitted signal
in some defined way. Examples are
shown in Figure 1.
The baseband bit stream to be
modulated is the PCM code (pulse-

“In each corre-
sponding group
of VSB and QAM,
performance
characteristics
are essentially
identical.”

Lawrence Lockwood is president of
TeleResources and East Coast corre-
spondent for “Communications Tech-
nology.” He is based in Arlington,
VA.
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code modulation) in the nonreturn to
zero (NRZ) format. One choice of
modulation is that of amplitude-shift
keying (ASK) in which the amplitude
of a CW carrier is switched between
two values of the PCM code — in the
case illustrated the CW carrier is on
or off also known as OOK. Figure 2
shows amplitude modulation where
the carrier is not cut off when the
PCM is at zero value. Another choice
is to shift the frequency of the CW
carrier and this is called frequency-
shift keying (FSK). A third possibility
is that of shifting the phase of the
CW carrier in response to the ampli-
tude of the PCM code. The two points

Figure 1: Idealized ASK, FSK and PSK waveforms
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l:IT TAKES THE “STALL” OUT OF “INSTALL.

The Deltec” Cable Support System from Thomas &
Betts can make a real difference in your installation time. It
installs with just a single wrap. Saving you time 47d money.

Here’s another difference -- it’s not metal, it’s homo-
polymer acetal. A material that has more than proven itself
in 20 years of harsh outside plant testing.

What'’s more, the Deltec System has no sharp edges or

points. So it’s easy on your hands. Easy to hold on to. And

ISO 9000 Registered

easy on coaxial, fiber optic, and twisted pair cable. All of
which makes the Deltec System easy to work with. And of
course, it’s fast, too.

Last but not least, the Deltec System is versatile. It
supports cable either horizontally or vertically.

For more information, just call 800-685-9452. We’ll

try to keep it brief, because we ®
know how valuable your time is. ”eltec
Thomasé&Betts

©1995 Thomas & Beus, Al rights reserved.
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in the phase diagram of the binary
PSK signal are called the signal con-
stellation.

Multilevel signaling

MPEG compression of digital video
reduces the digital data rate generat-
ed of the imagery. Uncompressed, the
data rate of HDTV is about 1.2 Gbps.
MPEG compresses this to about 20
Mbps. However that is still too high
to fit in a 6 MHz channel. Multilevel
signaling can be used as a means of
compressing the bandwidth required
for transmission. In a simple binary
scheme, two single symbols, usually
two voltage levels, are used to repre-
sent a 1 and a 0. The symbol rate is
therefore equal to the bit rate. The
principle of multilevel signaling is to
use a larger alphabet of m symbols to
represent data, so that each symbol
can represent more than one bit of
data. As a result, the number of sym-
bols that needs to be transmitted is
less that the bit rate and hence the
bandwidth is compressed. The alpha-
bet of symbols may be constructed
from a number of different voltage
levels. Figure 3 shows an example of
a four-level scheme.

In this figure, two data bits are
mapped to one of four voltage levels
each equal to the digital value of the bi-
nary bits (00=0,01=1,10=2, 11 = 3).

Figure 4: 4-VSB modulator and demodulator

Binory dota

Frequency source

Binary data

e

ER
A\D Coherent reference
4-VSB demodulator

Only one symbol need be transmitted
for each pair of data bits, so the symbol
rate is half the bit rate.

VSB modvulation

VSB is amplitude modulation of
the data in the 6 MHz channel. An
explanation of the system’s bit capac-
ity is as follows. The theoretical
Nyquist rate for a 6 MHz channel is
12 megasymbols/second. This is an
unobtainable maximum; 10.7
megasymbols/second is possible in
practice. If each symbol represented
two bits then the transmitted data
rate would be 10.7 x 2 = 21.4 Mbps. A
simplified block diagram of a 4-VSB
modulator and demodulator is shown
in Figure 4. Expressed in bits/Hz, 4-
VSB carries 21.4/6 = 3.57 bits/Hz.

16-VSB has been field tested (see
my column “Washington demo of an
improved DSC-HDTV,” April 1993)
and its transmission capacity is 43
Mbps in a 6 MHz channel — two

Comparison of VSB and QAM modulation

Modulation method 4-VSB  16-QAM
Total dota rote (Mbps) s ns
Number of data levels 4 4
Information density (bits/Hz) 4 4

S/N (dB) for error rate 10
(without error correction) 205 205

S/N (dB) for error rate 10%
(with error comrectian
Reed Solomon 207,187, t=10)  16.3 16.3

18 DECEMBER

8-VSB  64-QAM 16-VSB  256-QAM
325 325 43 43
8 8 16 16
6 6 8 8
26.6 26.6 33 3
223 23 283 28.3

HDTVs in 6 MHz! To transmit 43 Mbps
each symbol must carry 43/10.6 = 4
bits. To carry 4 bits each symbol must
have 16 different levels (2¢ = 16). Ex-
pressed in bits/Hz, 16-VSB in a 6 MHz
channels carries 43/6 = 7.17 bits/Hz.
Using the customary maximum channel
capacity, 16-VSB has 8 bits/Hz and 4-
VSB has 4 bits/Hz.

QAM modvulation

QAM is a modulation having both
PSK and amplitude modulation.
QAM modulation is having multi-
level amplitude modulation applied
independently on each of two quadra-
ture carriers. See Figure 5 (page 20).
The bit stream to be modulated is
split into two parallel bit streams
that are then converted into a four-
level amplitude signal. One of the
signals is mixed with a carrier from
a local oscillator (LO) while the other
is mixed with the same LO after hav-
ing undergone a 90° phase shift. The
two signals are then added. The re-
sult is a 16-QAM signal. Figure 6
(page 20) shows the constellation dia-
gram for 16-QAM.

64-QAM is the format commonly
recommended by QAM proponents
for CATV. In a 30 Mbps 64-QAM sys-
tem, the input data bits are grouped
into 6 bit symbols (2% = 64) that are
applied to the QAM modulator at a
symbol rate of 30/6 = 5 Mbaud.

Error rates
Probability of error as a function
of baseband digital signal-to-noise

1995 « COMMUNICATIONS TECHNOLOGY



Depend on our strength.

Maybe you thought low loss
cabie was all pretty much the
same. Maybe you weren't
aware that Times Fiber TX
cable’s thicker stronger outer
conductor resists damage,
particularly side impacts, during
pulling in.

Our robust low loss cable also
means a higher pull force and
better flex life. Our outer
conductor is drawn, not
welded, so there’s nothing
which may shorten the cable’s
life. And since you don't have
to grip the jacket in the
connector, it can't pullback
and weaken your system.,

And the lower resistance
means you build in more
ampacity to power the added
value services of the future,

In fact, there’s really only one
thing our 1 GHz TX low loss
cable has in common with
the competition. Price.

SO no maiter if you have a new
build, extension or upgrade,

go for strength;
go for power;
go for TX10.

Reader Service Number 117
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Times Fiber Communications, Inc.
Division of Amphenol Corporation

USA Tel: +1 800 677 CAIV
USA Fax: +1 203 265 8422
Fax: +44 1279 600677
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Call EARLY for same day
shipping on many items!

Call to get our REDUCED
prices for indoor amplifiers.

REPLACEMENT EQUALIZERS AND PADS
QUALITY RF SERVICES, JERROLD, S/A, MAGNAVOX,
TEXSCAN "T-SERIES", PATHMAKER AND RCA

-o- QRF EQ’s for Scientific Atlanta
& 330, 450, 550 & 750 MHz

Flatness = + 0. IS dB

Return Loss > -17 dB

Insertion Loss < | dB
Values 0 to 30 dB in 1.5 dB steps

30 & 42 MHz Reverse EQ’s
QSARE response EQ - $25.00

SXP-T-TOPS
) SXP-T-Top Pads for ’
Scientific Atlanta & Augat

SXP-T (Blue) 600 MHz, $1.75 |
0t020dB in |1 dB steps.

QSA
450 12.0 |

Z SXP-TY (Yellow) 860 MHz
@ @ O0to 13dBin | dB steps, $2.14
i SXP-TY (Yellow) 860 MHz, 1310 20dB , $2.64 |

QSYL

nop = Pathmaker EQ’s $10.00
U T 300, 330, 400 & 450 MHz

€4 w0
o Y Nominal Values arc:
4,7,10,13, 16, 19,22 and 25 dB

| QSYL - P

5 Pathmaker Pad $4.50
) o &
C e

0,1,2,3,4,5,6dB

2~y

9,12 and 15 dB

QTEX

TEXSCAN "T-SERIES"
EQUALIZERS

Loma

] g0
S v i .
Bandwidths are 330. 400. 450 & 475 MHz
33(0-400 MHz values: 4. 8, 12, 15. 18 dB
450 MHz - 4, 6, 8, 10. 12, 14, 16, 18. 20 dB
475 MHz - 4,6, 8, 10, 12, 15dB

T!XSCAN "T-SERIES"

< é’g PADS - $5.00
- 3 0.1,2,3.4.5,6dB
= 9,12 and 15 dB

J

QMAG - 62E Series
Replacement EQ’s for Philips
(330, 400, 450 and 550 MHz)

—— $10.00
330MHz -2,5, 8,11, 14.17,20,23 dB
400 MHz - 2, 5,8, 11, 14, 17, 20, 23,26 dB
450 MHz - 2,5,8, 11, 14,17, 20, 23,26 dB
550 MHz -2, 5,8, 11, 14, 17, 20, 23, 26, 29 dB

OQMAGRE Response EQ - $21.00
600 MHz response EQ with 4 or 7 dB slope.

Useful in 6-series tapped trunk and feeders.
QMAG - S5EE Series ‘

Fixed EQ’s for Magnavox
(330, 400 and 450 MHz)

o S_mu,
y o=
I $10.00 .

I 5, 8, 11. 14, 17, 20 dB valucs - All frequencies

Return Loss > -16 dB, Insertion Loss = 1 dB

QMAGV

0 50 V]y QMAGY - 5CE Series
L‘O o:]% — Variable EQ’s for Magnavox
= (330 and 450 MHz) $14.00

5.8.11.14, 17, 20. 23 dB Values
Return Loss > -16 dB, Insertion Loss = 1 dB

4-APad (0,3,6.9,12dB) $4.50
6-A Pad (0-20dB, 1 dB steps) $1.75
7-A & 9A Pad (0-20dB) $2.90

NEW EQs for Jerrold X, N & JN

[ 9=.q| QXFE-554 FIXED EQ
§— 1 Use QXFE-554 for XFE
ol —h| 3,69 12 15 18 21 dB

10 @.U = BTN @) Fixed EQ's- $18.00

Use QXE-454 for XE
TL, L, M, H, STEQ’s
Variable EQ’s -$19.50!
Both of these models
include a handle.

Other frequencies are available on request. The QXE board
can also substitute for the older JE-series. Minimum order

| quantities may apply to non-stocked models.
L

l

b

00 | Equalizer for Jerrold JLX

-D-EQ t]m J (Replaces EQ & SEA)
ALL in 2 dB increments.
ONLY 1 dB insertion loss for all models!
(330, 350, 400, 450, 500 and 550 MHz)
330-450-0-30dB 500 MHz - 2-22 dB
550 MHz - 0-24 dB $6.75 ecach

600 MHz $7.50 750 MHz $11.00
600 & 750 MHz in 2 dB steps, 0-24 dB

QEP-ADP

Fixed value equalizer adapter
allows QLX to replace SEP-*.
NO alignment! Lower Cost!

| Lower Insertion Losses!

\@—& EASY installation.

QEP-ADP $7.00
Plus QLX - $6.75 Total is only $13.75

| op.ADP

® ®

J !analgie trunl equallzcr same |

as Jerrold SEP. Available in
1 & 2-way versions ... 4’s, 5’s
TL - Sthrull dB
L -10thru 16dB
H - 16thru22 dB
ST - 20 thru 25 db
(300 through 450 MHz Bandwidths)

$15.00 all values

QEE & New QXEE

Line Extender Equalizers
(Replaces SEE by Jerrold)
270, 300, 330 & 400 MHz
All values $5 () each!
550 MHz - $7.00
QEE values: 6,12, 18 & 24 dB

()4:»
4&0 |2

450 MHz - $6.75

® @ | QXEE replaces Jerreld XEE
550 MHz - $8.25

= \@ Used in XQLE Line Extender

0 Values: 3,6,9, 12,15, 18dB

Also available in 630 MHz

)J(erri)ld pads,0to 20 dB in | dB Steps
JXP-*to JXP A-* SXP-*

550 MHz 750 MHz
$2.90 s200 [T SLTS

RCA EQ’s & IXI)S AVAILABLE

*DISCOUNTS AVAILABLE FOR QUA’\TUTY

Quality RF Services is not a sales agent for Jerrold, Scientific Atlanta, Magnavox, Texscan or RCA.

QUALITY RF SERVICES, INC.

For inside USA
Shipments only.

c
800-327-9767

850 PARKWAY STREET
JUPITER, FL 33477
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American Express

mm
cards are accepted for J
-t

ALL World-Wide Shipments! =

poi® 561-747-4998

W™ EAX 561-744-4618



Figure 5: 16-0AM modulator and demodulator
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ratio is shown in Figure 7 (page 23).
Two curves are presented for each
modulation type — the steep one is
for an error-protected case and the
curve that rolls off more gradually
is for an unprotected case. When
the probability of error equals 109
or lower, visible artifacts occur so
rarely that they go unnoticed,
which is why that value was chosen
in the accompanying table (page 18)
giving comparisons of VSB and
QAM modulation.

Digital TV analyzer
Hewlett-Packard has just intro-
duced a new analyzer that is the
first commercial unit to character-
ize advanced digital TV signals and
to characterize digital RF modula-

20

tion. The HP 89400 demodulates
most of the proposed signal for-
mats. The analyzer downconverts
and digitizes input signals to 2.6
GHz. It can be key stroke-config-
ured for 16-QAM, 32-QAM, 64-QAM
and 256-QAM formats. Also han-
dled are 8-VSB and 16-VSB as well
as support for QPSK, BPSK, FSK
and MSK. Besides offering demodu-
lation information, traditional dis-
plays show eye and constellation
diagrams characterizing them
quantitatively. A photo of the HP
89440A display is shown in Figure
8 (page 23). Close examination
shows a display of a 64-QAM con-
stellation diagram. Configured HP
89440 vector signal analyzers are
priced from $59,200.

Figure 6: Constellation diagrom for

16-0AM
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10001010 {0011 0010
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Conclusions

Theoretical analysis and extensive
laboratory testing confirm that in each
corresponding group of VSB and QAM,
performance characteristics are essen-
tially identical. Some critics of QAM
complain that there are too many dif-
ferent “flavors” or versions of QAM.
Most of the differences are different
error coding techniques (e.g., Reed
Solomon, Trellis, interleaving, etc.).

Since the FCC decision on specify-
ing the modulation standard for
HDTV is likely to come soon, the only
sensible avenue to take regarding a
prediction is refuge in an old predic-
tors dodge — “never make a predic-
tion on a decision that will be made
so soon that people will remember
the prediction.” €T
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Introducing Reliable Power
That Grows With You

Finally, there's an expandable power system that combines  © FIeXihle Configurations Match Your Backup Needs.

legendary Alpha reliability with total design flexibility. Alpha's You choose a combination of power supplies, batteries & generator.

new CPS Series provides centralized power to all HFC node @ ﬂpen 19" Rack Architecture Allows Future Expansioa.

architectures. Your network’s future power requirements Power 500 to 2,500 homes from a single node.
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— .

| :-; |

) - - »

1 |
Il L |

| !
]

Broodbond Pewer Systems Botteries XM CobleUPS® UPS Systems Argus DC Systems




The Lectro ZTT Power Supply Ensures Continuous Power
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For Your Digital Or Analog Signals...Zero Transfer Time/

The Lectro 2ZTT

L ECTRO
60/90 vAC
Field Selectable B0O0O-557-3790
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Correction
In Octo-
ber’s “Corre-

spondent’s
Report” on
page 20 the
arrows 1n
Figure 1
were incom-
plete. The
figure
should have
run as
shown on
the right.

Figure 8: HP 89400A vector signal analyzer
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ey CONVERGENCE

By David Bross

Cable, satellites and DBS —
The (tenuous) ties that bind

The following is the first installment of
a new department that will deal with
convergence issues in the cable, telecom-
munications and other communications
industries. This particular column con-
siders cable from a satellite perspective.

he relationship between the
cable TV industry and the
domestic commercial com-
munications satellite indus-
try often has been characterized not
only by pitched, often nasty, competitive

David Bross is the managing editor
of “Satellite News,” a Phillips Busi-
ness Information newsletter. He can
be reached at (301) 340-7788, ext.
2580, or via e-mail at dbross@
phillips.com.

battles but also by periods of relative
calm and cooperation.

From the satellite industry’s perspec-
tive, the cable TV industry was an abu-
sive, vertically integrated monopoly
that exercised its market power from
1984-1992 in order to crush any hopes
of launching competitive, national di-
rect broadcast satellite (DBS) systems.

During that same period, cable
programmers were some of the best
customers for the United States’
bevy of satellite fleet operators —
Hughes Communications, GE Ameri-
can Communications and AT&T
Skynet Satellite Services — spend-
ing hundreds of millions of dollars
on long-term transponder lease
agreements.

Even so, if you listen closely, you still

=

can hear a segment of the satellite in-
dustry, “the true DBS believers,” rejoic-
ing (sometimes not so quietly) over the
spectacular early success of Thomson

s
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Consumer Electronics’ Digital Satellite
System (DSS) hardware effort and the
DirecTv/USSB programming ventures.

Indeed, during satellite industry con-
fabs, it is almost impossible to last a
day and not hear the words, “We told
you so,” spoken again and again. The
public posture of DBS proponents long
has been that DBS will complement
and not compete with cable’s installed
62 million customer base. Devotees say
the service primarily will serve rural
customers and will act as a gap-filler
throughout the rest of the country. But
those words belie the reality of the mar-
ketplace. Due to the stunning, first-year
sales (more than 800,000 units moved
in only a year) the DBS companies have
changed their strategy and decided to
compete with cable head-on.

But even the most bullish industry
projections claim that the DBS indus-
try, at its apex, will have only 18.5 mil-
lion customers nationally — a scant
30% of what cable already has today.
But the salient question remains: Can
any entrenched media business (cable)
afford to lose up to 30% of its installed
base? Or even half that amount?

The satellite industry is banking bil-
lions that the answer is an unqualified,

“No.” Indeed, at least three of the seven
Baby Bells also believe that the time is
right to swoop in and take customers
away from cable as well, only this time
embracing the wireless/satellite option
instead of ill-conceived partnerships
and joint ventures based solely on the
hybrid fiber/coax (HFC) solution.

In early October, the previously un-
thinkable happened on Capitol Hill
when the full Senate, on a 98-0 vote,
approved the first-ever auctions for
DBS spectrum — or for any satellite
spectrum — setting the stage for a full-
court lobbying campaign (by both satel-
lite and cable interests) at the Federal
Communications Commission to try to
avoid auctions for the 27 channels at
the coveted 110°W orbital slot. The ap-
proval was in the form of an amend-
ment calling for the FCC to auction off
the 27 frequencies at 110°W. However,
it grants the commission some wiggle
room. If the FCC can determine a way
to raise more money for the slots, there-
by avoiding auctions, it may do so.

The news also was a setback for
cable-owned Primestar, the medium-
powered direct-to-home (DTH) service
that is under the gun to migrate to high
power in less than a year. Its current

AUDIO & VIDEO
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satellite, Satcom K1, is due to “go dark”
in less than a year.

But the DBS action by the full Sen-
ate is both a defeat and a victory for the
beleaguered Primestar, which had spent
many weeks and millions of dollars lob-
bying the Senate and the five FCC com-
missioners to avoid costly auctions,
claiming bidding for spectrum would
place Primestar at an unfair disadvan-
tage in the marketplace. Regardless of
the outcome, the regulatory develop-
ments in Washington, DC, have been a
bitter pill for Primestar to swallow.

Primestar: Best of the worst-case

While it is virtually certain Primes-
tar will have to pay between $45 mil-
lion and $100 million for its high-pow-
ered spectrum, Primestar is lobbying
the commission to adopt a plan where-
by Primestar ultimately could receive
the 27 channels at 110°W without an
auction at that orbital spot for those
channels. Here’s the proposal: The FCC,
in an effort to uphold the April Interna-
tional Bureau decision, would reclaim a
total of 46 DBS channels allocated to
TCl-controlled Tempo Satellite Corp.
(TCI's DBS arm), and Advanced Com-
munications Corp.’s old frequencies.

The commission then would issue a
notice of proposed rule making to auc-
tion the 11 Tempo frequencies at the
119°W slot as well as the 24 Advanced-
controlled channels at 148°W and Tem-
po’s 11 channels at its far western slot
at 166°W. The auction would be held as
soon as possible.

Primestar is advocating the Interna-
tional Bureau then take the average
price paid for the 46 channels at auc-
tion and multiply that price by the 27
channels available at 110°W slot to de-
termine the “market value” of those
channels — thereby avoiding auctions
for those frequencies.

FCC sources said there already is a
proposal circulating at the International
Bureau and on the 8th floor of the FCC
that would take the average per-channel
value for the 11 full-CONUS channels
at 119°W and apply that amount to the
27 full-CONUS channels at 110°W to
get an accurate valuation. Regardless of
how the spectrum is disposed, Primes-
tar’s break-even point and profit bench-
mark will need to be pushed back.

Also waiting in the wings to bid for
any DBS spectrum is MCI Communica-
tions (with its partner Rupert Mur-
doch’s News Corp. Ltd.), Pacific Telesis
Group, Bell Atlantic Corp. and DirecTv
(backed by GM Hughes Electronics). CT
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¢ ATM supports centralized
control that increases network
intelligence and simplifies network
maintenance, resulting in lower
costs and less down time.

* ATM supports services that not
only consolidate networks, but make
ATM compatible with the WAN, en-
abling high-speed multimedia desk-
top video and audio collaboration
over geographically dispersed sites.

These same benefits apply to

what users say are their future
requirements:

¢ High-resolution color document
and image transfer

¢ CAD/CAM

¢ Full-motion video

¢ High-speed interactive multi-
media including voice and video,
and collaboration over the WAN.

ATM forum

As the primary advocacy
group for ATM technologies, the

to measure the integrity of your fiber optic outside plant.
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ATM Forum is made up of over
700 companies ranging from com-
ponent manufacturers to carriers.
This diverse group has a common
goal: global interoperability of
ATM products. High-speed LAN
product vendors have experienced
many delays in the growth of the
FDDI market. These delays were
attributable to the fact that FDDI
developers followed an old model
of network development similar
to that used when Ethernet was
developed a decade ago. Today’s
users will not tolerate similar de-
lays in ATM development.

The ATM Forum’s charter is
simple: “To accelerate the use of
ATM products and services
through the rapid convergence of
interoperability specifications,
promotion of industry cooperation
and other activities.”

As a consequence, the ATM
Forum is acting as the de facto
standards body for ATM LANSs to
speed standards development.
Unlike traditional standards-
making bodies, the ATM Forum’s
bylaws are designed to avoid
bottlenecks delaying application
of ATM technology. Specifically,
rather than emerging at a consen-
sus that considers every company’s
position, standards recommenda-
tions are passed by a two-thirds
vote. This voting procedure makes
it impossible for a handful of com-
panies to hold up the standard as
they wage various political and
marketing wars.

Additionally, the ATM Forum
recognizes that standards devel-
opment must occur in parallel
with early product introductions,
interoperability testing and user
feedback at the same time as
early products are introduced,
interoperability is supported, and
user feedback is sought.

Conclusion

In order to cost-effectively add
on incremental revenue streams,
today’s network infrastructure
choices cannot be based upon
shortsighted needs. Technology
and products must be selected
that can handle today’s band-
width requirements and tomor-
row’s seamless migration to new
applications like telephony and

v{c_i/eo. (4]
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By Justin J. Junkus

What is TCOM Talk?

t’s no secret that technolo-
gy in the world of cable
TV is changing. The word
television in cable’s work-
ing vocabulary is being replaced by

Justin J. Junkus has over 25 years expe-
rience in the telecommunications indus-
try. He serves on the Telecommunica-
tions Advisory Board of DeVry Institute
and is a member of adjunct faculty at
DePaul University and DeVry for the
telecommunications curriculum. His pa-
pers on telecommunications have been
published in issues of the “National En-
gineering Consortium Annual Review of
Communications” and the Cable-Tec
Expo proceedings of the Society of
Telecommunications Engineers. He is
currently the AT&T Cable Television
Market Manager for the 5ESS switch.
Reach him by e-mail: JJunkus@aol.com.

another tele — telecommunications.
No longer is it just CATV, but tele-
vision, telephones and computers.
What this means is that there is a
whole new environment to learn
about just to keep up with your in-
dustry and your job. This column is
being created as your guide to new
acronyms, new technology, new
tools, new customers and new ser-
vices.

Learning new technology can be
intimidating and time-consuming —
or challenging and fun — depending
on how it’s approached. It some-
times helps to look at new material
in layers, like peeling an onion.
Start by scratching the surface to
get a general view of a subject, delve
deeper into areas that are immedi-
ate needs for your job and really
knuckle down when your job de-

mands an expert view that can only
be found by going to the core of your
material.

This column is based on that ap-
proach. Each month it will introduce
a new topic, usually at the overview
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level. Hopefully, you’ll learn the key
concepts and the “buzzwords” to
make you conversant enough to go
to the next level of learning, when
you need it — and receive enough
depth to understand your col-
leagues, vendors and customers who
need to communicate with you in
these new areas. What you see here
won’t replace traditional training,
but it will begin your education and
help you identify further training
needs.

As I stated earlier, this is a tech-
nology column. Its main purpose is
to educate and keep its readers cur-
rent in technological areas related
to telecommunications in the cable
TV industry. But technology does
not, and cannot, stand by itself. A
good example is the announcement
by AT&T in September that it will
restructure itself into three separate
companies — one that manufactures
and distributes telecommunications
products, one that provides telecom-
munications services and one that is
a computer company. While you
may be a technologist in the cable
industry, you still need to under-
stand that a business announcement
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like this from a major telco player
will affect you as an engineer in
cable. You will, at minimum, be
called upon to analyze the technolo-
gy interfaces between each new
business and your own, and explain
to others in your company how they
have changed from your present
method of operation.

What we'll cover

With this in mind, most of the
time we’ll be covering technology,
but sometimes we’ll be looking at is-
sues behind the technology to un-
derstand why certain solutions may
have advantages over others. Your
education in the technology of the
“other tele” begins with the follow-
ing grocery list of topics we’ll be ex-
ploring in detail in future columns.

* Types of information moving
through a network. Cable TV tradi-
tionally transports analog video pro-
gramming from a headend to sub-
scribers. Under the new paradigm of
telecommunications, not only analog
video, but digital video, voice and
data will move across your net-
works. What are the characteristics
of this new information, how does it
differ from traditional cable TV sig-
nals, and how will it change future
cable TV networks?

e Telecommunications switch
types, choices to be made and conse-
quences. Telecommunications
switching systems come in many fla-
vors. There’s electromechanical (for
history!), electronic, analog, digital,
central office-based and customer
premises systems. Which type of
systems will your company need for
new business operations and with
what systems will they interact?
Why do your customers prefer ser-
vice offered on a particular plat-
form? What are important techno-
logical and business considerations
in choosing a switching platform for
your company? Once chosen, what is
involved in maintenance?

* Signaling between network ele-
ments. You have a switch and you
need to connect to a network. What
types of signaling and associated
equipment will you be installing and
maintaining? What is a loop trunk,
MF signaling, Feature Group B and
Feature Group D? When are they
used?

¢ Traffic theory. How do you
choose the quantities of equipment
you need, both in the switch and for

the peripherals attached to end
users and the public switched net-
work (PSN)? How does probability
theory fit into telecommunications?
What are Poisson tables, erlangs
and CCS?

* Multiplexing and its role in a
telecommunications network. Fre-
quency division multiplexing is the
dominant form used today in cable
TV. Telecommunications technology
is based on time division multiplex-
ing. What are the characteristics of
T-1, T-3, the North American Digi-
tal Hierarchy and SONET? How will
your networks adapt to accommo-
date these schemes in wide use
today in the telecommunications in-
dustry?

e Intelligent networks. Distribut-
ed processing and data bases are
critical to delivering new capabili-
ties that will help your company
compete for telecommunications cus-
tomers. Where are these data bases,
what do they contain and who owns
them? What role do they have in in-
dustry issues such as number porta-
bility?

e Wireless communications. Cable
competes with the traditional tele-
phone company wireline offerings.
Wireless, on the other hand, is a
completely new business that ap-
pears to be synergistic with cable
company operations. What types of
wireless communications could be
delivered by a cable TV company
and what are the potential inter-
faces with cable company plant?

® The information superhighway.
Where is cable delivering the
promise of high-speed data access
and what is the potential for the fu-
ture? Where does cable TV meet the
Internet?

* Telecommunications reliability.
We'll start with this in the next col-
umn. Why is it important? What are
the methods used in telecommunica-
tions networks to ensure reliable
performance? How is reliability
measured?

Certainly, these topics are not the
entire spectrum of what you’ll want
discussed. I hope this column also
will become a forum where you can
tell me where you want more infor-
mation. I invite you to join me
monthly on this page and at my e-
mail address, JJunkus@aol.com, to
continue our journey into the new
world of telecommunications! CT
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woman in technology award

By Laura Hamilton

Bob Sullivan

CONGRATULATIONS,

é here’s more to turning the plain old cable TV
industry into “cable telecommunications”
than just throwing all those strange telco
and computer acronyms into our industry’s alphabet
soup. New systems, new equipment and new mar-
ketplaces are demanding a new type of engineer.
However, no matter how much the technology
changes, it seems you still earn the respect and
recognition of your peers the old-fashioned way —
experience, proven engineering expertise and the
ability to share your knowledge.

It’s for embodying these standards of excellence
that Pam Arment, director of broadband engineering
for Tele-Communications Inc., was chosen as the
first Woman in Technology Award recipient.

Created this year, the accolade is co-sponsored by
the Society of Cable Telecommunications Engineers,
Women in Cable & Telecommunications and Phillips
Business Informa-
tion’s Communica-
tions Technology. On
the selection commit-
tee were SCTE’s Bill
Riker, WICT’s Mar-
got Botelho, and CT’s
Paul Levine.

“We had quite a
few very strong can-
didates when we
were selecting the
winner. But in the
end we were unani-
mous in our choice,”
said Riker, SCTE
president.

Riker, who said
that this was per-
haps the largest pool
of nominees he has
ever seen in his expe-
rience with similar
industry awards, ex-
plained the factors
the committee fo-
cused on in the pick-
ing the winner: Contributions to technical excellence
in cable telecommunications — not only by display-
ing knowledge and professionalism, but expressing
willingness to share that knowledge; membership
and participation in industry organizations; proven
commitment to furthering one’s technical education;
and commitment to the community at large in a way
that enhances the public’s perception of cable and
women in technology.

Margot Botelho, national board member of WICT
and market development manager of cable TV for
Corning, said Arment is a role model for the indus-
try and a mentor for other women in technical posi-
tions. She added, “Pam Arment has a very strong
technical background and is on the technical cutting
edge.”

Arment brought an extensive telco background
with her when she moved over to the cable side of
cable telecommunications in February 1993. She
has 15 years of experience at US West, spending
time in the switch and transmission engineering de-
partment and also managing a group of engineers

°AM ARMENT

responsible for providing technical solutions to meet
large customers’ telecommunications requirements
in the areas of voice, video and data.

In her first position with TCI, she acted as a
cable/telecommunications “bridger” of sorts by devel-
oping interfaces and relationships with Teleport
Communications Group, of which TCI is a part
owner. TCG is the nation’s largest competitive ac-
cess provider, and you might remember the company
being mentioned in the Sprint/TCI/Comcast/Cox ven-
ture back in October 1994. (The companies an-
nounced their intention to create a communications
alternative by packaging local telephone, long dis-
tance and wireless communications with cable ser-
vice into a single offering for consumers and busi-
nesses. TCG’s contribution to the venture was to
provide local access for long distance service.)

In her present position at TCI, Arment continued
to offer “technical bridges” by providing support tc
the company’s new telephony services organizations
until internal resources were established. At that
point her duties involved providing an interface be-
tween this new organization and the CATV opera-
tions side of the business.

Arment’s technical expertise was a huge factor in
choosing her for the Woman in Technology Award,
but her outside activities were the clincher.

“You don’t have to be a big name in the industry to
win this award,” said CT"s Paul Levine, “We were re-
ally looking at what the nominees gave back to their
industry as well as their community.”

Arment’s “giving back” to the industry has includ-
ed extensive participation in professional organiza-
tions. She’s been a member of the Institute of Electri-
cal and Electronic Engineers since 1978, a Society of
Women Engineers member since 1980, and she joined
the SCTE and WICT when she started with TCI. At
WICT, she was a board member and newsletter chair
in 1994 and 1995 for the Rocky Mountain Chapter.

Arment said, “With so few women in the engineer-
ing discipline, WICT gives me the opportunity to inter-
face with other professional women that is invaluable.”

Arment has made many personal commitments
to assist and encourage women to enter technical
fields. Her emphasis is in making school-age women
aware of the opportunities in the sciences and par-
ticularly in the cable and telecommunications field.
She has spoken at Career Day forums and panels,
judged essay contests, presented awards and been
involved in speaking engagements at the University
of Colorado and the Colorado School of Mines.

Along with all her professional commitments and
educational pursuits (she earned her masters of en-
gineering in engineering management in 1991 at the
University of Colorado, Boulder), Arment finds time
for her husband and two young sons. She enjoys sup-
porting her children’s activities, which included as-
sistant coaching in a local youth soccer association.

For everything she’s contributed to the industry
and her community, Arment will be honored at this
year’s Western Cable Show in Anaheim, CA, with
the Woman in Technology Award. She'll receive a
crystal trophy as well as a scholarship for use at
Mind Extension Institute donated by Jones Interca-
ble.

Join us during the Western Show on Wednesday,
Nov. 29 at the end of the first technical session (1-
2:15 p.m. in Room AR-1) in thanking Pam Arment
for her commitment to cable telecommunications. €T
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AAREES VETWORKS

By Michael Adams

ATM and MPEG-2 — Part 1

This is the first in a two-part article de-
scribing asynchronous transfer mode
(ATM) and MPEG-2 networking in
cable TV systems. Observations are
based on Time Warner Cable’s Full Ser-
vice Network in Orlando, FL.

he Time Warner Orlando
FSN was constructed with
available technology a little
over a year ago. It is a so-
phisticated system, capable of satisfying
Time Warner’s stated goals: To under-
stand the technical, operational, mar-
keting and business issues surrounding
interactive TV systems. Today, the FSN
is serving over 1,000 paying subscribers
and this number is expected to grow
rapidly to 4,000 by the end of 1995.

As we move toward large-scale FSN
deployment, we need to re-examine our
options in every aspect of the system in
light of technical developments and our
experience in the implementation of the
Orlando system. One important aspect
is the digital transport mechanism from
the headend to the set-top.

Orlando uses ATM all the way to the
home. This is a logical decision in a
purely interactive system because ATM
is the switching technology used to in-
terconnect media servers with the net-
work. But with the advent of direct
satellite broadcast systems (such as the
DSS one), another technology, MPEG-2
transport, has been developed. (MPEG-
2 transport is well-suited to the delivery
of compressed TV channels in broadcast
networks). Mechanisms for mapping
switched, interactive channels into
MPEG-2 transport have been developed
and are now close to standardization.
Thus MPEG-2 transport has emerged
as the common transport mechanism
that can be shared in an integrated
broadcast and interactive network.

Of course, using ATM to the home is
still an option that must be carefully
considered. What follows is a study of

Michael Adams is a senior project en-
gineer with Time Warner Cable re-
sponsible for ATM networking in the
Time Warner Full Service Network.
Previously, he was manager of ATM
switch software development for Bell
Northern Research in Canada.

the pros and cons of ATM to the home.
This article will show that for televi-
sion, ATM is not the best option. Also, it
will show that this is not a short-sight-
ed observation but a fundamental reali-
ty that comes from the understanding
that FSNs must deliver a range of en-
tertainment programming. These cover
every mode of delivery from broadcast,
through narrowcast to unicast. Broad-
cast TV programming will not become
extinct, in my opinion, in five, 10 or
even 50 years! (This may be likened to
the growth in print publishing during
the rise of the personal computer.)

An architecture for future FSNs that
takes advantage of today’s digital
broadcast architecture and gracefully
extends it to an interactive system will
be shown. In this way we get “the best
of both worlds” by combining ATM and
MPEG-2 transport technologies.
MPEG-2 transport provides a uniform,
efficient distribution mechanism to the
set-top while ATM provides the neces-
sary switching and load balancing func-
tions required by interactive services.

In December 1994, the first subs
were connected to the Orlando FSN. It
was (and is) the most advanced, inter-
active TV service in the world and
unique in its use of ATM to deliver digi-
tal TV service all the way to the home.
(ATM had mainly been used in commu-
nications networks to provide private
local area network — LAN — or public
wide area network — WAN — service.)

During the same period, DSS
providers have been supplying broad-
cast digital TV services to subs without
the use of ATM. In both FSN and DSS
systems, the TV channel is digitally
compressed using standards established
by the Moving Pictures Experts Group.

What is the difference between these
systems? Where is ATM cost-effective in
digital TV systems? This article will at-
tempt to answer these questions and
show that the primary difference is that
the FSN is an interactive system
whereas DSS is a broadcast system.

What is MPEG compression?

The Moving Pictures Experts Group
is the standards body that developed
the MPEG compression standards. Ini-
tially, MPEG was concerned with how

to compress video and audio so that it
would take less space for storage and
less bandwidth for delivery. In more re-
cent times, the MPEG group also has
addressed how to deliver the MPEG
compressed streams (elementary
streams in MPEG parlance) from A to
B. This has put them head to head with
the communications world (in particu-
lar ATM developers) who believe that is
their job! However, the MPEG and
ATM development communities have
collaborated on the mapping of MPEG-2
transport packets into ATM connec-
tions. More on this later.

The important thing about MPEG in
TW’s view is that it can take 140 Mbps
of broadcast NTSC video and squeeze it
down to 3.5 Mbps and still maintain a
very acceptable picture. How is this re-
markable achievement possible?

Fortunately, there is a lot of redun-
dancy in most video signals — areas
with little detail — sky, walls, etc., can
be coded with relatively few bits. MPEG
uses a discrete cosine transform (DCT)
to convert blocks of 8x8 pixels and then
discards coefficients that are close to
zero and quantitizes the remaining coef-
ficients to a discrete set of values. Huff-
man coding, which uses short codes to
send common values and longer codes
to send uncommon values, further re-
duces the data rate. All this applies to a
single frame, but when we look at the
next frame there is often much that
hasn’t changed significantly. By encod-
ing only the changes we can save more
bits. Objects will have moved but
changed relatively little from one frame
to the next and a motion vector can be
sent instead of re-encoding the entire
block, saving yet more bandwidth.

If this all sounds horribly complicat-
ed — it is! Custom hardware is re-
quired to encode and decode the MPEG
syntax in real-time. The algorithm is
deliberately designed to put the majori-
ty of the work into the encoder and less
into the decoder. Hence the decoder can
now be implemented in a single chip
(plus memory), while the encoder is a
board with typically 8 or 16 special-pur-
pose RISC processors.

What is ATM ?
ATM is actually a type of fast-packet
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service. ATM defines short packets,
called cells, which are all the same
length (53 bytes). Fixed-length cells
make it possible to build high-capacity
cell switches in hardware. The advan-
tage is that very fast switches can be
built at low cost. High-speed VLSI has
made 10 Gbps switches on a single cir-
cuit-pack possible. Soon, a 10 Gbps
switch will cost less than $100,000.
That is a switching cost of only $10 per
Mbps! Compare this with a telephone
switch, which costs about $100 per 64
kbps line or about $1,500 per Mbps! (Of
course one reason a telephone switch is
more expensive is because it has a lot of
narrowband interfaces where an ATM
switch has a smaller number of broad-
band interfaces.)

Can we use ATM to carry MPEG?

Using ATM to transport MPEG com-
pressed audio and video streams has
been discussed for some time. ATM is
an obvious candidate because it is capa-
ble of delivering the quality of service
(QOS) required by MPEG and because
ATM makes high-capacity switching
networks practical and cost-effective.

A key advantage of ATM is that it
can transport video, audio or data with
equal ease and this makes it ideal for
multimedia applications. This is
achieved by adapting the higher layer
protocols to the common, underlying
ATM layer. The small size of ATM
cells supports low packetization delay,
which is an important MPEG require-
ment. In a well-engineered network,
the possibility of a cell being lost or
dropped can be reduced to a very low
probability. This is another important
MPEG requirement.

Another advantage of using ATM is
“bandwidth-on-demand.” By allocating
a certain number of cells per second, a
“virtual channel” of almost any band-
width can be dynamically created
when it is needed and then destroyed
when it is no longer required. This
supports flexible and efficient use of
bandwidth in a well-designed network.

ATM doesn’t provide for timing dis-
tribution, a key requirement for audio
and video delivery. Timing distribution
is normally considered a physical layer
function. In ATM networks, all the
physical links are run asynchronously.
In other words there is no timing rela-
tionship between them. This can be a
problem. For example, when a video
playback in a set-top must be synchro-
nized with a playback from a server.
But the MPEG standard includes pro-

cedures to support synchronization by
sending regular time-stamps from the
server to the set-top.

Alternatives to ATM

Another candidate for the delivery
of MPEG compressed material is
MPEG-2 transport. This was specifi-
cally designed for this purpose.
MPEG-2 transport was designed for
broadcast systems and includes a
number of mechanisms to multiplex
video and audio into a single bit
stream together with information to
allow their synchronized playback.

MPEG-2 transport also is a fast-
packet service. Fixed-length packets of
188 bytes are defined that carry com-
pressed audio, video or other data. In
many ways MPEG-2 transport is very
similar to ATM. They both use fixed-
length packets and can allocate sub-
channels of any bandwidth. However,
ATM was developed as a networking
protocol and has hooks designed to
allow it to work well over large, gener-
al topology networks. In contrast,
MPEG-2 transport was designed to
support transfer over a single link.
ATM was designed for bidirectional
operation in two-way communication
networks whereas MPEG-2 transport
was designed for unidirectional,
broadcast networks. Finally, ATM
switches are readily available from
many vendors but no MPEG-2 trans-
port switches are available to this au-
thor’s knowledge.

DSS providers are using MPEG-2
transport or very similar schemes and
have added information that allows
the receiver to identify and select the
desired program. These are known as
system information (SI) tables.

Best of both worlds

MPEG-2 transport and ATM are not
incompatible. In fact, MPEG-2 trans-
port can be encapsulated into an ATM
virtual channel (VC). This gives the
best of both worlds. MPEG-2 transport
provides timing and system information
about the program structure while
ATM provides the ability to switch the
channel to the appropriate subscriber.

MPEG to ATM mapping

ATM is an effective switching and
transmission technology. But to deliver
MPEG-compressed material, certain
QOS characteristics must be observed:

e Cell loss rate — MPEG is extreme-
ly susceptible to lost data. To deliver
good quality MPEG video, the cell loss

rate must be very low — about 1 in 10
billion. This can be achieved in carefully
designed ATM networks.

* Cell error rate — MPEG is equally
susceptible to errored data. Cells with
payload errors must be discarded or
flagged to the decoder. ATM includes a
powerful CRC-32 check on AAL-5
SDUs, which supports this requirement.

* Cell delay variation — MPEG is
susceptible to network-induced timing
jitter. In particular, the set-top must be
synchronized to the server’s time refer-
ence. MPEG-2 transport contains pro-
gram clock reference (PCR) time-
stamps to provide this synchronization.
PCR jitter must be kept to a minimum
by correctly designing the ATM net-
work and by avoiding excessive packeti-
zation delays when adapting the MPEG
stream to ATM.

There are several approaches pro-
posed to adapt MPEG-2 transport
streams into an ATM VC. Two alterna-
tive ATM adaptation layers (AALs)
have been proposed — AAL-1 and AAL-
5. The ATM Forum has considered
these and favors an AAL-5 mapping.

Why use ATM to carry MPEG?

Previously, we established it is tech-
nically feasible to use an ATM network
to deliver MPEG compressed audio and
video. But does it make sense to do so?
After all, the MPEG data must be first
mapped into ATM at the source and
then unmapped at the destination. This
seems like a lot of work when we could
just use MPEG-2 transport.

To provide “on-demand” access, the
assets in an interactive system must be
stored and then delivered when re-
quested to the subscriber. As an inter-
active system grows, the library of as-
sets becomes very large. (In Orlando
there are currently 82 full-length
movies, a number of home-shopping
catalogs each containing extensive prod-
uct information and a series of interac-
tive games.) Storing all of these assets
on a single media server or even in a
single location is not cost-effective and
soon becomes impractical.

The solution is to interconnect the
media servers using a switched network
to allow any server to provide service to
any subscriber. The only available tech-
nology capable of providing the required
quality of service and throughput is
ATM switching.

FSN technical overview
The Orlando FSN uses ATM to send
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Figure 1: Overview of FSN network
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MPEG-compressed video and audio to
the subscriber residence. The subscriber
is provided with a digital set-top, called
an HCT (home communications termi-
nal), which translates the compressed
signal back into standard NTSC video
and stereo audio. Figure 1 gives an
overview of the FSN network. The de-
scription is divided into forward (from
server to HCT), and reverse (from HCT
to server) paths for clarity.

Forward path

Eight media servers (SGI Challenge
XLs) are connected to disk vaults using
fast and wide SCSI-2 interfaces. The
vaults can be configured to provide a
total of 3,000 gigabytes of media storage
capacity, enough for about 500 movies.

The media servers are connected to
an AT&T GCNS-2000 ATM switch.
Each server is connected to the switch
with six SONET OC-3 connections. A
total of 48 OC-3s provide 5,184 Mbps of
usable payload bandwidth.

The media servers also are intercon-
nected with an FDDI ring, which is
used to transfer media content to the
disk vaults and to collect billing records
from the servers. A separate FDDI ring
was used to expedite development, and
in the future ATM switching will sup-
port all communications.

The ATM switch is connected to a
bank of 64-QAM modulators (supplied
by Scientific-Atlanta). Unidirectional
DS-3 links (152 of them) provide a total
of 5,600 Mbps of payload capacity from
the ATM switch to the neighborhoods.

The QAM modulator outputs can be
tuned to 500-735 MHz, spaced at 12
MHz. This allows the outputs to each
neighborhood to be combined into a
broadband RF signal. Conventional
analog TV channels (spaced at 6 MHz)
also are combined. The spectral fre-
quency diagram is shown in Figure 2 on
page 41.

The composite RF signal from 50-735
MHez is then used to amplitude modu-
late a laser. The laser is coupled to a
single-mode fiber that takes the signal
out to the neighborhood about 10 miles
away. At the neighborhood the optical
signal is converted back into the RF do-
main by the fiber node and used to feed
a coaxial feeder network that passes
about 500 subscribers.

The RF signal enters the subscriber
residence and feeds the HCT. The HCT
is actually a powerful RISC-based mul-
timedia computing engine with video
and audio decompression and extensive
graphics capabilities. An ATM address-
ing scheme is designed to allow any
server to send data to any HCT.

Reverse path

The HCT transmits a QPSK-modu-
lated signal in the 900-1,000 MHz band.
Reverse carrier frequencies are defined
at a spacing of 2.3 MHz. The QPSK
channel supports a data rate of 1.152
Mbps (after accounting for ATM over-
head). Each reverse channel is slotted
using a time division multiple access
(TDMA) scheme. This allows a single
reverse channel to be shared among a
number of HCTs. The time-slot assign-
ments are made at the headend and
sent to the HCT over a forward channel
such that only one HCT is enabled to
transmit in any given time-slot. By de-
fault, each HCT has aeccess to a con-
stant bit-rate ATM connection with a
bandwidth of 46 kbps. More important-
ly, the access latency of a typical packet
is 25 ms worst-case.

The reverse channels from a neigh-
borhood are transported by the coax
plant back to the fiber node. At this
point, the reverse spectrum is used to
modulate a laser, which is coupled to a
single-mode fiber. Separate fibers (in
the same sheath) are used for the for-
ward and reverse directions.

At the headend, the optical signal is
first converted back into the RF domain
and then fed to a bank of QPSK demod-
ulators. These convert the cell-stream
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into a ATM-format DS-1. The mapping
is standard but the DS-1 is a unidirec-
tional link. The outputs of the demodu-
lators are combined by seven (Hitachi
AMS5000) ATM multiplexers. A stan-
dard, bidirectional ATM-format DS-3 is
used to connect each multiplexer to the
ATM switch. The ATM switch passes
the reverse data to the media servers.
An ATM addressing scheme is designed
to allow any HCT to send data to any
server.

The ATM switch and multiplexers
are configured with a mesh of perma-
nent virtual connections (PVCs).

In the forward path, ATM virtual
paths (VPs) are configured from each
OC-3 port to each DS-3 port. This al-
lows the server to address any forward
application channel (FAC) by selecting
the appropriate virtual path identifier
(VPI). The HCTs tuned to an FAC ig-
nore the VPI and reassemble connec-
tions based on virtual channel identifier
(VCI). Thus we have a two-level switch-
ing hierarchy, VP switching in the ATM
switch and VC switching in the neigh-
borhood. This allows any media server
to send data to any HCT. In the reverse
path, the ATM multiplexers perform a
traffic aggregation function from DS-1

Figure 2: Spectral frequency

Forward anolog CATV channels

Frr

Forward digital channels

Reverse digital channels

P

50 500
MHz MHz

to DS-3 rates. A mesh of virtual paths
is provisioned from the multiplexer DS-
1 ports to the server OC-3 ports. This
allows any HCT to send cells to any
server by using the appropriate VPI.

Connection management
Allocation of VP and VC identifiers
and of network bandwidth is performed
by the connection manager. The connec-
tion manager is a distributed set of pro-
cesses that run on the media servers. In
response to an application request for a
connection with a given quality of ser-
vice, the connection manager deter-

735 900 1 GHz
MHz MHz

mines a route, allocates connection
identifiers and reserves link bandwidth.
The connection identifiers are returned
to the server and client applications at
the media server and HCT respectively.

Integrating broadcast,
interactive services

The Orlando FSN was designed
specifically to provide interactive digital
service in addition to existing analog
broadcast services. The next logical step
is to integrate digital broadcast services
in a single network. This will be covered
in Part 2 of this article. CT
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AEEREES NETWORKS

By Wesley D. Simpson

Flexibility

in new

service rollout: Choose
uvncompressed digital backbone

ith service providers strug-
gling to keep up with the con-
stant flow of new service re-
quirements — many of which
require a large capital investment and
have a poor payback during their initial
rollout — today’s networks must provide
maximum flexibility to prevent obsoles-
cence of their digital network back-
bones. In order to balance the need for
new services with the need to provide a
positive return on investment under low
penetration conditions, unique equip-
ment should be centralized and shared
over a large service area. This can be ac-
complished by using one of the flexible
digital backbones available on the mar-
ket today to support the constantly
evolving mix of CATV services, both old
and new. Uncompressed digital back-
bones offer greater flexibility than any
other network alternative, including
synchronous optical network (SONET),
and offer the widest array of service transport alternatives
of any system on the market today.

MPEG2
Sefver

Dato

SONET vs. uncompressed

A digital fiber transmission backbone provides transpar-
ent transport of signals over hundreds of kilometers with
superior signal quality. Collection (gathering signals from
multiple sources) and delivery (combining and delivering
multiple signals to multiple locations) is supported, as are
redundancy, reliability and complete flexibility. Additional-
ly, the digital backbone is repeatable — capable of sending
the same signal to one site after another. In contrast, ana-
log systems will suffer degradation after each signal regen-
eration.

There are two main ways of implementing a digital back-
bone. The first uses SONET equipment where video signals
are encoded and compressed onto high-speed digital
streams (typically DS-3), transported via SONET and then
decoded into a baseband video signal. The other method
uses uncompressed video and features a much higher bit
rate per video channel (typically 135 Mbps or higher) than
commonly used with SONET.

L

Wesley Simpson is senior product line manager of digital
video systems at ADC Video Systems in Meriden, CT.

Figure 1: Transport Model 1 — IF interface

45.75
MHz IF

An uncompressed digital backbone offers large networks
as great as a 40% advantage in equipment costs over
SONET, which requires a codec at each site for each chan-
nel. (For scrambled signals, a SONET-based system also
must provide a scrambler at each site for each channel.)
The uncompressed video transport system requires less
equipment and allows all key components such as encoders,
scramblers, etc., to be centralized at the headend.

In a SONET solution, very little equipment can be cen-
tralized at the headend and most must be replicated at
every node. The cost of a SONET headend is roughly the
same as the cost of an uncompressed digital headend, but
the SONET price tag will rise dramatically at the hub level.

Comparing service transport: Analog

* Baseband video (broadcast-quality) is typically NTSC
video with a signal-to-noise ratio (S/N) of 57-60 dB. Uncom-
pressed digital systems can easily transport this service
using 8-bit resolution encoders and decoders. SONET sys-
tems use DS-3 rate compressed video to transport the same
signal.

® Baseband video (studio-quality) is NTSC video with an
S/N of 65-70 dB. Uncompressed systems use 10-bit resolu-
tion encoders and decoders for transport, while SONET sys-
tems must use OC-3 (155 Mbps) signals to achieve this level
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of quality, forcing an OC-48 to carry only 16 video channels.
In many networks, studio-quality links are used to back-
haul signals from remote locations to a central headend, or
to provide transport services for studios and production
houses that can be reached from a digital backbone network.

® Scrambled baseband video is broadcast-quality video
that has been scrambled to prevent TV sets without the
proper decoder from receiving the signals. Uncompressed
systems can transport scrambled signals easily because
they operate on “pure bandwidth” and do not require pic-
ture information recovery. SONET systems rely on com-
pression algorithms that must identify and process video
picture information (using discrete cosine transform — DCT
— or other methods), and therefore cannot operate on a sig-
nal in its scrambled state.

¢ JF modulated video is a video signal that has been mod-
ulated from baseband to the intermediate frequency (IF) com-
mon to most conventional modulators. Current compression
techniques do not operate directly on modulated signals.
Therefore, SONET systems are not capable of transporting
an IF modulated signal. Uncompressed digital systems on the
market today can accept an IF modulated source, transport it
digitally and provide an IF output. This allows the far-end
equipment for each channel to consist of a simple upconverter
at half the cost of the $1,500 modulator needed to make
SONET baseband signals ready for distribution.

* RF scrambled video is a signal that has been IF modu-
lated and then scrambled to deter unauthorized reception.
This is one of the more common forms of scrambling used in
set-tops today. RF scrambled video uses the same interface
as IF modulation in uncompressed digital systems and al-
lows additional cost savings through centralization of the
scrambling equipment. Needless to say, SONET systems
are not suited to transport this type of signal.

Comparing service transport: Digital

In ever-growing numbers, today’s CATV service
providers are taking advantage of the ability of digital video
to increase the total number of video signals carried without
the traditional corresponding increase in analog channel ca-
pacity. Source video is preprocessed using MPEG-2 encod-
ing equipment and stored in a server, with bit rates per
video channel ranging from 2 to 6 Mbps, depending on the
amount of compression employed. Several of these digital
video signals can then be combined and transported in place
of a single analog video channel. Use of a 256-QAM modula-
tor allows over 30 Mbps of program material to be trans-
ported in one 6 MHz video channel.

® 256-QAM encoded MPEG-2 video is a digital video
stream that has been modulated using a QAM modulator.
The signal is typically 5-6 MHz wide, with a middle fre-
quency of 43-44 MHz. This signal fits into the acceptance
window of an uncompressed digital system’s IF interface,
and can therefore be easily transported. SONET-based com-
pression algorithms cannot accept these types of signals and
must employ other transport mechanisms. (See Figure 1 on
page 42.)

® Pure digital MPEG-2 video is the digital video stream
as it exists before entering the QAM modulator. In many in-
stances, this signal is formatted as a DS-3 (telephony) sig-
nal, because one 45 Mbps DS-3 can easily carry one 30
Mbps multiplexed MPEG-2 signal. Uncompressed digital
and SONET systems can both be equipped to carry this
type of signal by using a DS-3 interface. While SONET can
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carry 48 DS-3s on a single fiber at a single wavelength, an
uncompressed digital system with dual DS-3 encoders can
carry 32 DS-3s per fiber per wavelength — more than
enough to carry a 30-channel (180 MHz) tier of compressed
digital services. (See Figure 2 on page 47.)

Comparing service transport: The rest

¢ Videotex and set-top control codes are just two exam-
ples of vertical blanking interval (VBI)-based services that
can be used by modern CATV systems to carry additional
revenue-generating services such as news or advertising
data. Uncompressed digital video transport allows service
providers to take advantage of the VBI, transporting every
video channel’s entire VBI unaltered along with the rest of
the video signal. SONET compression systems generally
strip away the VBI to conserve space. Some manufacturers
allow system operators to select a few lines of the VBI to be
transported along with the video signals. However, these se-
lections are typically fixed at the time the equipment is or-
dered and cannot be easily changed once the equipment is
installed and in service.

¢ Video game services require a modulated digital signal
to be supplied to properly equipped customers, very much
like the QAM MPEG-2 services described before. SONET
systems can be configured to transport these signals digital-
ly by placing a digital modulator at each destination loca-
tion. In contrast, an uncompressed digital system can use
an IF interface, allowing a single digital modulator to ser-
vice an entire network.

 Digital music services are virtually identical to video
game services. Again, the trade-off is between one central-
ized modulator (uncompressed digital systems) or multiple
distributed modulators (SONET systems).

¢ Interactive data services can take many forms, ranging
from set-top-based audience participation systems to full In-
ternet access. One feature common to these services is that
they are highly asymmetrical. That is, considerably more
data flows from the hub to the subscriber than from the
subscriber to the hub. Uncompressed digital systems are
well-suited to this architecture because many of them are
fundamentally asymmetrical by nature. SONET systems,
on the other hand, were originally designed for voice ser-
vices and are therefore symmetrical by nature. This design
can end up wasting bandwidth in the return direction.

 Voice services based on DS-3 signals are well-suited for
transport on SONET systems. Uncompressed digital sys-
tems are available with both DS-3 and DS-1 interfaces. For
low-density applications such as headend-to-headend com-
munications, a direct DS-1 interface (available on some un-
compressed systems today) can eliminate the need for a DS-
1-to-DS-3 multiplexer at each location where voice services
are required.

Still more to consider

There are a great many things that service providers
must consider when planning their networks, not the
least of which is whether to go with proprietary or non-
proprietary systems. SONET-based systems claim superi-
ority based on the fact that they use standardized equip-
ment interfaces. However, under close scrutiny, this
claim falls apart in at least two places. First, all of the
cost-effective DS-3 codecs currently on the market use
proprietary algorithms, thus forcing users to buy all of
their codecs for the entire system from the same manu-
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facturer. Thus, universal transport of
video channels between carriers is not
guaranteed with SONET. Second, the
intermingling of operations channels
embedded in SONET systems is just be-
ginning to become feasible with equip-
ment from competing manufacturers.
Even now, some of the most advanced
operational features of many SONET
systems require all network equipment
to be purchased from a single supplier.

Service providers also must pay
close attention to the architectural
flexibility of their network backbone.
Current SONET systems require sym-
metrical, counter-rotating rings to pro-
vide protection against single points of
failure. The SONET network also must
be threaded through each node on a
network, and does not support spurs or
subtending nodes. In contrast, uncom-
pressed digital systems support both
symmetrical and asymmetrical net-
works, including a variety of mixed ring/star networks
and optically switched protection systems. With uncom-
pressed digital systems, CATV operators can choose full
redundancy, partial redundancy for critical nodes only, or
protection exclusively against fiber cuts to minimize
equipment capital expenses.

WPEG2
Sefver

0538

Conclusion

Although SONET has become the prevalent mode of
transport for voice signals today, its original goal — si-
multaneous transmission of all signal types, regardless of
signal content — still has not been met. The weaknesses
of SONET for transport of video are most glaring. In con-
trast, an uncompressed digital transport system is a uni-
versal transport mechanism that can carry any type of
video signal, whether in baseband, modulated (either
analog or digital) or IF format, uncompressed or com-
pressed, clear channel or scrambled, or any other kind of
video signal, plus telephony signals. This ability to si-

.

Figure 2: Tronsport Model 2 — Dual DS-3 interfoce

DS-3A

encoder

multaneously transport numerous types of signals great-
ly increases the options available to the service provider.

Uncompressed digital backbones provide both in-
creased cost-effectiveness and improved signal quality
compared to SONET video networks. SONET provides
two-way (full-duplex) transport at all times. Uncom-
pressed transport systems are more cost-effective than
SONET because they can be full- or half-duplex, thereby
optimizing video signal transport costs and permitting
multiple architectures. By centralizing and sharing
unique equipment over a large service area, uncom-
pressed digital backbones provide greater flexibility than
any other network alternative, including SONET, and
offer the widest and most cost-effective array of service
transport alternatives of any system on the market
today. For these reasons, CATV service providers should
seriously consider the benefits of implementing an un-
compressed digital backbone before they jump on the cur-
rent SONET bandwagon. €T

AQ-7150 series mini-OTDR

©23dB dynamic range

e One-button operation

® Automatic event list

o Affordably priced

® 17 years of experience in fiber
optic testing

B aND o]

ANOO CORPORATION

The performance of a full-size OTDR
in a small package......from ANDO

HEADQUARTERS: 290 N. Wolfe Road, Sunnyvale, CA 94086, US.A Phone: (408) 991-6700 Fax: (408) 991-6701
EAST OFFICE: 7617 Standish Place, Rockville, MD 20855, US.A. Phone: (301) 294-3365 Fax. {301) 294-3359

WAGIIE AO-7185 minl-OTDR

Reader Service Number 216

DECEMBER 1995 « COMMUNICATIONS TECHNOLOGY 47




LSRN B ASICS

By Jim Chartre and Mac Frick

Planning your 750 MHz build

s we move forward

into higher bandwidths,

the range of acceptable

variances becomes nar-
rower. In the past, the need for
accurate and reliable customer
count information for determining
service areas and future growth
was not as great as it is with
today’s hybrid fiber/coax (HFC)
designs, which employ shorter
cascades and customer count
restrictions. When considering
your fiber needs, gathering infor-
mation about future customer
demands for data, telephony or
intercompany fiber connections is
more important today than ever
before.

Because many plant man-
agers find it difficult to find
enough time to operate their
system while they oversee a
major upgrade, we have listed
some of the items that need to
be addressed while planning and
scheduling a 750 MHz upgrade
project.

Plant maps

The single factor that can
have the largest negative effect
on a project is providing the de-
sign house with inaccurate or
outdated as-built maps. This is
not to say that each system
should be remapped from
scratch, but the necessary time
and money should be spent to
have your maps field-checked
prior to starting design.

In many cases the existing
system maps are the original de-
sign maps from the last build
and have never been updated to
show what changes actually took
place during construction. Many

Rapid signal tilt change

Jim Chartre (e-mail: chartrej@
cableconstructors.com) is senior ap-
plications engineer and Mac Frick
(e-mail:frickm@cableconstructors.
com) is the manager of engineering
services at Cable Constructors Inc.

RG-6 drop Attenvation Attenuation Attenuation
length (in feet) at 750 MHz at 54 MHz variance

100 5.65 1.6 4.05

150 8.48 24 6.08

200 11.3 3.2 8.1

250 14.13 4 10.13
300 16.96 48 12,16
400 226 b4 16.2

times when the system maps
were prepared, long drops were
not an issue unless they were
300 or 400 feet, while with 750
MHz design, drops in excess of
250 feet require special atten-
tion.

It also is important that fu-
ture growth areas projecting cus-
tomer counts and estimated
mileage be noted on the maps
prior to sending them out for de-
sign. This information should be
as accurate as possible. However,
discretion should be used when
including 100- or 200-home sub-
divisions that may not be built
for five or 10 years.

Long drops

In many older systems, 400-
foot, 500-foot or even longer
drops are not uncommon. This
becomes a problem when up
grading to 750 MHz. The higher
attenuation of drop cable not
only results in a rapid decrease
in signal level, but also results
in a rapid change in signal tilt.
(See the accompanying table.)
Placing hotter and hotter taps
in the system will help alleviate
the signal level problem, but
will only make the tilt problem
worse.

Before system design begins,
the plant manager should decide
upon a maximum drop length for
normal drops, and a maximum
drop length for long drops to be
fed with hot taps. Then he
should either have them identi-
fied when the system is walked
off, or he should identify them

himself for the design house so
that these areas can be fed with
feeder cable and proper signal
levels can be maintained across
the

entire bandwidth.

Serving MDUs

Multiple dwelling units
(MDUs) may be fed in a variety
of ways. For example, they may
be fed from hot taps, with an as-
sortment of taps in a lockbox or
with an in-house amplifier.
Therefore, it is not always possi-
ble to come up with a blanket
rule for feeding MDUs unless you
are prepared to do a lot of field
work changing feeds so they are
all uniferm.

It is most effective to handle
MDUs on a case-by-case basis
prior to beginning the system de-
sign phase of your project. Un-
less you are fortunate enough to
have as-built drawings (or even
sketches) of your MDUs, gather-
ing this information will require
a field check. The method of feed-
ing each MDU should be docu-
mented on the maps supplied to
the design house prior to the
start of design.

Limitations

While much has been dis-
cussed and written about the
benefits of going to 750 MHz,
there also are some limitations of
this architecture that should be
considered.

First, manufacturers have
chosen a Bode network as their
method of level control rather
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By Stephen H. Lampen

Coax vs. unshielded twisted-pair

s we enter the “information
age,” technological
crossovers are occurring.
These are software or hard-
ware designed for one industry now
being used in another. Computers used
to manipulate video or audio is one ex-
ample. Using CATV cable to provide
data or phone services is another.

One barrier rapidly falling is the de-
livery medium. Almost everyone in the
delivery industry (CATV, regional Bell
operating companies, utilities) admits
that the choices in the delivery medi-
ums available are becoming as chaotic
as the services that will be supplied.

There are three basic delivery
media: twisted-pair (the original
phone company medium), coaxial

Stephen Lampen is technology develop-
ment manager for Belden Wire & Cable.

Table 1: Basic specs for Categories 3, 4, 5

NEXT

{near-end crosstalk)

cable (the original CATV medium) and
fiber. All three members of the deliv-
ery industry have standardized on sin-
gle-mode fiber for long-haul high-
bandwidth delivery.

At the curb, fiber ceases to be as
cost-effective. Sages a decade ago
were predicting fiber in the home,
something that has yet to happen
and may not happen for some time.

One of the key reasons behind
this failure to “fiberize” is vast im-
provements in the other two delivery
mediums, coax and twisted-pairs. In
fact, the CATV industry has stan-
dardized on fiber backbones with
coax drops to the home or business
while the phone company is fiber
and twisted-pair drop. Within a
home, business or school, the eco-
nomical choice is still coax or twist-
ed-pairs.

Attenuation

Category Bandwidth minimum per 1,000 feet maximum per 1,000 feet
3 16 MHz 32dB @ 4 MHz 17 @B @ 4 MHz
26 dB @ 10 MHz 30 dB @ 10 MHz
23 dB @ 16 MHz 40 dB @ 16 MHz
4 20 MHz 47 dB @ 4 MHz 13d8 @ 4 MHz
41 d8 @ 10 MHz 22 4B @ 10 MHz
38 0B @ 14 MHz 21 48 @ 16 MHz
5 100 MHz 53 dB @ 4 MHz 13 dB @ 4 MHz
47 d8 @ 10 MHz 20 dB @ 10 MHz
44 dB @ 16 MHz 25dB @ 16 MHz
40 dB @ 31.25 MHz 36 dB @ 31.25 MHz
32 d8 @ 100 MHz 67 dB @ 100 MHz
Extended 5 350 MHz Same specs os Category 5 Same specs os Category 5
but actual performance but actual pedformanice
much improved much improved
Table 2: Extended Category 5 vs. RG-6 “report card”
Attribute Extended Category 5 RG-6 CATV drop cable
Cost per foot per circuit B D
Installotion time A 0
Bandwidth
(i.e., number of channels) C A
Availobility A A
Support equipment D A
Run length ( A
Average grode B B

Note: A is excellent, B is good, C is average, 0 is paor

Coax and UTP

Coax has made tremendous techni-
cal advances, and these have been dic-
tated by the rise in bandwidth of CATV.
Gone are the 10- or 20- channel sys-
tems. Now we're into the 150-channel,
even 500-channel world. The coax cable
of yesteryear was not designed or tested
to these extreme bandwidths. But to-
day’s modern CATV cable can do this
with a cost/performance ratio that
would have been unthinkable only 10
years ago.

Twisted-pair technology has made
even greater advances than coax, most-
ly because telcos started with the lowly
twisted-pair to the home for phone ser-
vice. Good for only the lowest data rates
or lowest voice quality, the last 10 years
have seen a series of leaps into what
are now called “category cables.” Cate-
gory 3, 4 and 5 are quality grades of
twisted-pairs originally formulated for
the computer industry. Category 5 is
rated up to 100 MHz bandwidth, and
there are enhanced Category 5 cables
with performance up to 350 MHz band-
width. While less impressive than the 2
GHz coax cable, one must remember
that twisted-pair performance is over
14,000 times better than it was when it
was plain old telephone service (POTS).

By comparison, CATV cable has
“only” quadrupled in performance in the
same period. [ put “only” in quotes be-
cause even that increase is an amazing
technological feat. Coax is still the win-
ner where long runs are concerned.
Twisted-pair cable is specified in the
data world up to 100 meters (328 feet).
Certain types of coax can go many hun-
dreds, even thousands of feet. The actu-
al working distance for any cable, un-
shielded twisted-pair (UTP) or coax, is
based more on the level that can be re-
covered by the equipment used. The
lower the recoverable signal level, the
farther one can go with any particular
cable. The stability of specifications
(called structural return loss or SRL in
the CATV world) is vastly superior in
coax compared to even the finest UTP.

Table 1 shows the basic specifica-
tions for Category 3, 4 and 5.

Those who have spent their lives iso-
lated on one side of the fence have a
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Table 3: Bolun manufacturers

Model/
Manufacturer part number
NI 2024
365 liis Way NV-1702A
Polo Alto, CA 94303 (PCmount module)
(800) 9599870 314A
4184
518A
Signature Multimedio Premiset
13506 W. 72nd St. SMMS000VT
Shawnee, KS 66216 SMMS000VR
(913) 631-9979 SMMS000SWPT
SMMS000SWPR
ColTech Associates Vida 2004V
1711 Atbor St. 200AV-HUB12
Omaho, NE 68144 (12 feeds, each
(402) 3303970 requires 200AV)
Spacecards Video Twist
P.0. Box 58249 VIW4080
Louisville, KY 40268 (60 sources/80 users)
(502) 9355107
C-CCGroup Ltd. Freeview
13 Fomborough
Business Center
Eelmoore Rd.
Famborough
Hampshire GU14 7XA
Englond

hard time believing what they are hear-
ing from the other side: UTP can come
close to coaxial performance or coax can
carry telephone audio or computer data
as well as video signals.

Where we are left is in a very inter-
esting world where, against all odds,
twisted-pair performance is beginning
to rival coax performance. While still
many times better in bandwidth, coax
cable in more expensive (comparing it
to twisted-pairs on a circuit-by-circuit
basis) and takes much more time to in-
stall. In fact, one could compare extend-
ed Category 5 to RG-6 coaxial cable and
come up with the “report card” shown
in Table 2 (page 48). This compares un-
shielded Category 5 and coax cable in
the same application, multiplexed ana-
log video. Note than when the band-
width or the support equipment im-
proves, twisted-pairs will be more than
Jjust a cost-effective alternative! One
other significant advantage to UTP is
the fact that many installations use it
already as computer network cable, for
wiring phones, faxes and modems. In
fact, it can be the “wire-that-does-every-
thing” when used for CATV as well.

There is currently only one manufac-
turer that makes broadband multi-
plexed analog video adapters for UTP
— AT&T. Its Model 384A claims to ac-

Passive

or active Category

Passive Category
23,405

Possive

Passive

Possive

Active

Adtive Any UTP
Any UTP
Category 3
Any UTP
Belden 14564
(Category 4)

Possive Any UTP

Active Any UTP
Category 3
Category 3

Active Any UTP
“High-quality”
utp

Active Category 5

(Signal split

RGB to

seporate

pairs)

complish 28 analog channels per pair,
still a far cry from 150 channels of coax.
As to the support equipment, no cur-
rent CATV equipment is made that ac-
cepts twisted-pairs (or RJ-45, the con-
nector most commonly used), so
adapters called baluns are necessary.
These baluns are made to run only one
channel per pair, not multiple channels.
In some installations such as schools,
hospitals or businesses, one channel to
each desk is really all you need and the
selection of that channel can be easily
made at the desk to a remote equip-
ment closet where the switch is. Table 3
is a list of those balun manufacturers.
There is one other aspect to coax vs.
UTP — in the field of digital video. Dig-
ital video is different from analog. It is
already data, 1s and 0s. It is very ro-
bust (like data) and is much more im-
mune to interference. It can be easily
broken up, transmitted and reassem-
bled. The thousandth copy of a digital
signal is identical to the original, mak-
ing digital the ideal medium for record-
ing, duplication and playback. The only
real stumbling block is data rates. The
data rate for true broadcast-quality
video is hundreds of megabits (actually
143 Mbps to 270 Mbps) and even more
for high definition TV (HDTV). These
data rates are far beyond the standards

Maximum Picture
distance quality
500 feet (opable
500 feet (opable
500 feet Possable
500 feat Receive
2,000 feet Receive
5,000 feet Capable
4,000 feet Passable
3,000 feet Receive
2,500 feet Broadcast
3,000 feet Broadcost
1,200 feet Color
1,700 feet Block and white
1,400 feet Color
3,000 feet Black ond white
812 feet Receive
1,300 feet Receive
650 feat 1,024x768
resolution
100 MHz
bondwidth
>40 dB

of networking twisted-pairs today.

The cutting edge in the network
world is ATM at a data speed of 155
Mbps, and even this is extremely hard
to handle. This pushes cable, connectors
and hardware to their limit, and the
word size (how the data is arranged) for
ATM is not compatible with standards
already set for digital video. However,
some extended Category 5 cables avail-
able today can theoretically handle data
rates up to 270 Mbps and beyond, prob-
ably even HDTV. But only now are
baluns being made that will go from
BNC:s (still the connector of choice for
digital video) to RJ-45s. When these are
perfected, only then will the key ques-
tions be answered: “How far can you go
with these high data rates?”

For lower data rates, the lower the
rate the easier it is to ship signals
around. Anything below 100 Mbps can
easily be handled by today’s cable, con-
nectors and hardware. Table 4 (page
52) shows the (very few) manufacturers
who make baluns for digital video.

Category cables are specified to run
up to 100 meters (328 feet) at their
maximum data rate. At T-1 or lower
data rates, high-quality twisted-pairs
could go much farther. It should be
emphasized that these are single-
channel-only schemes, or at best, they
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Table 4: Balun manufacturers for digital video

Manufacturer
£1S
1394 Willow Rd.

Menlo Park, CA 94025

(415) 324-4949

Gyyr

1515 S. Monchester
Ancheim, CA 92802
(800) 854-6853

NVT

365 lris Way

Palo Alto, CA 94303
(800) 959-9870

Pairgain

14402 Franklin Ave.
Tustin, CA 92680
(714) 8329922

Model/
part number
MI01
(Passive)

FosTrans 2000
(Active)

VideoExpress
(Active)

Campus-TI

Campus £

could be configured to do a few very

low-quality channels simultaneously.

Currently, the equipment to support
such digital multichannel uses is not
available although the technology is

inherent in a standard network

scheme.

Cable Data rate
Belden 270 Mbps
Datatwist
350
Any UTP Voriable
8 ps
“low-quality”
20 seconds/frame
“high-quality”
Any UTP T
1.544 Mbps
Any UTP 784 kbps per
pair (1.544
Mbps for 2-pair)
1 Mbps per
pair (2.048
Mbps for 2-pair)

Twisted-pair cables are making sig-
nificant inroads in bandwidth and al-
ready surpass coax in cable cost and
installation time. Where single-chan-
nel or small numbers of multiplexed
channels are required, twisted-pair
cable can be a cost-effective solution,

Image

Distance quality

250+ feet In-studio
broadcast

Unlimited Poor

Unlimited Home-eception
quality

2.3 miles Below standard
received picture
quality

2.2 miles

based on 24

AWG copper,

further with

lorger size

especially when integrated into a
twisted-pair computer and phone net-
work.

On the other hand, for large num-
bers of channels, for long runs and for
existing hardware support, coax is
currently superior. €T
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Figure 1: Equivalent circuit
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Suppressing direct
pickup interference — Part 1

This the first in a three-part series of ar-
ticles that examines the problem of di-
rect pickup interference (DPI/DPU).
This part defines DPI and discusses its
the history. It also explains its theoreti-
cal causes and cures.

ith the introduction of “cable-
compatible” TV receivers an
increasing number of sub-
scribers are becoming vic-

Glyn Bostick is executive vice presi-
dent of Communications & Energy
Corp. In 1967 he founded Microwave
Filter Co. He later sold his interest in
the firm and founded CEC.

Ronald Mohar is CEC’s director of
technical publishing.

Vince Cupples is a senior applica-
tions engineer with CEC.

The authors can be reached at
(315) 452-0709.

tims of DPI. The problem also affects
master antenna TV (MATV) systems.
Virtually all TV receivers currently on
the market suffer from DPI when
strong ambient RF fields are present.
Computer studies undertaken by Stern
Telecommunications Inc. in 1992 indi-
cate that perhaps 48% of TV households
could be subject to DPI from VHF/UHF
TV stations operating below 550 MHz.!
Given the large number of non-TV
transmitters operating between 18
MHz and 550 MHz, the total potential
for DPI is probably above 48%. Further,
a growing number of LPTV stations
and transmitters in other radio services
continue to be licensed every year.
Fiber-optic systems will not alleviate
the problem as long as coaxial drop
lines are used.

Definitions
It is sometimes said that definition of

a problem represents most of its solu-
tion. Hence, definitions of DPI and re-
lated terms are prerequisites for work-
ing with DPIL.

¢ Direct pickup interference (for the
purposes of this article) may be defined
as a form of ingress interference that
enters a TV tuner on the shield of a
coax input cable. DPI symptoms may be
broadly classified as either coherent in-
terference or noncoherent interference.

¢ Coherent interference is defined as
any form of interference that results in
the simultaneous display of two pic-
tures at the same time. Typically an un-
wanted picture is superimposed faintly
in the background of a stronger desired
picture. Examples of coherent interfer-
ence include “same picture” ghosting
(like multiple reflections on an antenna
system) and co-channel interference
(when a different picture is superim-
posed in the background). -
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Figure 2: Coaxial shield filter
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® Noncoherent interference is defined
as any unintelligible interference pat-
tern in a TV picture. Some examples of
noncoherent patterns include horizon-
tal, vertical or diagonal lines. Other pat-
terns include rolling lines, a rolling pic-
ture, “barber pole lines,” “bars,” tearing,
“wavy lines,” “herringbone,” “venetian
blinds,” “sparklies,” “snow” in the pic-
ture, color distortion, audio buzz, pale
colors or a “windshield wiper effect.”

DPI problems first appeared when
cable-compatible TV sets were intro-
duced. (Editor’s note: Some older sys-
tems that carried local broadcast sta-
tions “on-channel” also experienced DPI
problems prior to the introduction of
cable-compatible TV sets.) ost of the
standards originally established for
television assumed semi-adjacent chan-
nel reception in a relatively interfer-
ence-free environment. With the excep-

tion of some large metropolitan areas,
few cities had more than three or four
VHF stations. Tuner selectivity was not
too important. With the exception of a
few rural areas, co-channel interference
was rarely a problem. Because of chan-
nel “offsets” (+10.5 kHz) and careful ge-
ographic distribution of stations (150
miles) operating on the same frequency,
co-channel interference was minimized
for most viewers.

When the “cable TV revolution”
began. cable systems used specially de-
signed set-top converter boxes. TV sets
received only 12 VHF channels. Set-top
converters were necessary to adapt ex-
isting receivers for 35-channel recep-
tion. These rugged commercial-grade
products were specially designed for
CATV applications. They had highly se-
lective tuners with shielded input cir-
cuits and sealed construction. Frequent-

ly they employed more sophisticated by-
pass circuits, balanced decoupling net-
works and power line filtering. As a re-
sult, cable converters could discriminate
against DPI.

When cable-compatible TV sets and
VCRs were introduced, many of the
cable converters became unnecessary.
But as the converters were taken off,
DPI problems started to appear. While
the manufacturers added channels,
they neglected to upgrade critical tuner
circuitry. Inadequate tuner shielding
and circuitry made these cable-compati-
ble receivers susceptible to DPI. Fur-
ther, stiff price competition discouraged
improvements that were not obvious to
buyers. Sometimes open holes in the
tuner chassis (used for frequency align-
ment at the factory) allowed signals to
radiate into the tuner.

As a result, some cable operators
started to deny that TV sets and VCRs
were truly “cable-compatible.” Even pre-
suming Federal Communications Com-
mission-mandated design requirements,
a large number of these receivers will
continue to be operated for years to
come. Meanwhile, more potential inter-
ference sources continue to be licensed.

Causes

DPI occurs when unwanted signals
leak into a receiver and penetrate the
tuner. It is one of several ground
ingress problems that degrades recep-
tion. Many kinds of “grounds” are used
with electronic equipment for a variety
of purposes. The primary purpose of
grounding is safety against lightning
and shock hazards. At radio frequen-
cies, grounds provide a common return
path for radio frequency (RF) signals.
Chassis grounds shield internal circuit-
ry from electromagnetic fields. But at
high frequencies power lines, ground
wires and coaxial cable shields can
“look like” antennas to RF signals.

VHF grounds

As RF wavelengths become small-
er, it becomes increasingly difficult to
establish an earth ground. Meaning-
ful single-point grounding cannot be
implemented at high frequencies.
Multipoint grounding risks creating
ground loops. Table 1 (page 58) illus-
trates the wavelengths of various rep-
resentative frequencies. At 54 MHz, a
5-foot ground lead looks like an an-
tenna to VHF signals. A lead only
6.96 inches long looks like a quarter
wave antenna at 400 MHz. For this
reason “floating grounds” or “local
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grounds” are frequently used at VHF.
Single-point grounds are used purely
for safety with VHF. But power
grounds can create a variety of
ingress problems. DPI is one of sever-
al types of ingress problems that can
degrade reception. It is caused by
coaxial ground loops and common
mode interference.

Ground loops

Figure 1 (page 54) shows a simplified
equivalent receiver input circuit con-
nected to a coaxial cable and a ground
block. While coaxial cables are inten-

tionally used to prevent ground loops,
under certain circumstances a ground
loop can still be formed by the inner
conductor and the outer shield.

Common mode interference
Whenever a long coaxial cable is in
a strong ambient RF field, RF cur-
rents can be induced on the shield.
The resulting ground loop acts like a
loop antenna. The loop picks up any
signals that happen to be around.
Once on the shield, signals can be
conducted into the tuner. Emissions
from the shield can be radiated into
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Table 1: VHF wavelengths

Frequency Wavelength (feet)*
(MHz) A M2 A/4
54 1731 8.5 4.33
216 4.33 216 1.08
400 2.34 1.17 0.58
“Velocity factor of 0.95 used.

the tuner though any openings in the
tuner chassis. Studies indicate that
whenever the ambient field strength
exceeds 100 mV/meter, there is risk
of DPL! The interference signal in-
duced on the shield (V,) will be in se-
ries with the signal source (V). When
V, and V, are at the same frequency,
the result is a form of “on-cable” co-
channel interference similar to that
seen on antenna systems. Since the
shield is supposed to be at ground po-
tential this form of induced ingress is
called common mode interference.

Solutions

One way of preventing a ground
loop is to figure out a way of breaking
it up. Since safety requirements man-
date an AC/DC power ground on
CATYV cables, single-point grounding
must be used. In theory, one way of
breaking up a ground loop is to add an
inductance to the cable shield as illus-
trated in Figure 2 (page 56). A com-
mon mode choke will pass DC and dif-
ferential mode signals while blocking
common mode interference and pre-
venting it from passing through to the
load. But knowing a theoretical solution
and actually implementing it with a
practical device are two different things.
A subsequent part of this article will ex-
amine a number of practical devices for
implementing this kind of cure.

DPI is a form of common mode
ingress picked up on coaxial cable
shields. In theory it can be remedied
by adding inductance to a cable shield.
But practical solutions depend upon
appropriate application of practical de-
vices. Diagnostic testing can deter-
mine whether you have a DPI problem
and whether DPI suppression meth-
ods are appropriate. CT

Reference

1 J.L. Stern, “Direct pickup interfer-
ence,” Communications Technology,
July 1993, page 51.

Part 2 of this article will explain some
of the diagnostic tests used for con-
firming shield DPI and detail its
sources and symptoms.
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aviomatic proof measurements

With the push a button you can get
proof-of-performance test results and
record the answer in a Federal Commu-
nications Commission report. You rely
on the speed and accuracy of these mea-
surements to make cost-effective use of
your time. But what if it is wrong? Bad
data can jeopardize FCC approval or
call for unnecessary maintenance. This
article explores some logical techniques
you can use to make sure that your mea-
surements not only make sense, but that
you get the best accuracy from your au-
tomatic proof test equipment.

hat are the danger signs

that your readings are in

error? Usually, readings

don’t feel right for one of the
following reasons: 1) constantly chang-
ing values, 2) never-changing values, or
3) extreme values.

Constantly changing values indicate
an instability in the measurement pro-
cedure or test point. Values that don't
change may indicate that the test
equipment is “locked up” in some loop
of its own, like a computer that has
frozen. Extreme values are more com-
mon indications of bad data. These
show up as readings that are way out
of normal, either too good or too bad.
For example a carrier-to-noise ratio
(C/N) of 64 dB many amplifiers deep in
the plant is indeed “too good to be
true.”

We will discuss some general rules
for good measurement practices, then
apply these to some specific measure-
ments: carrier levels, C/N and distor-
tion.

Good measurement practices

Just because your equipment is auto-
matic, don’t be lulled into neglecting
these fundamentals:

* Test equipment specifications

* Test equipment maintenance

* Measurement conditions

® Measurement procedures

Jeff Thomas is an applications engineer
with HP CaLan in Santa Rosa, CA.

Figure 1: Relafive carrier levels depend upon SLM occuracy
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This figure is not to scale.

First, check your test equipment
specs. They may not be good enough to
make the measurement no matter how
automatic. The equipment may never
be able to make the measurement be-
cause it was not designed to provide the
level of accuracy you require. In fact, its
error may be greater than the tolerance
your measurement requires.

Second, test your test equipment.
Even though the data sheet says it’s
good enough, your specific box may not
be adequate because it is out of calibra-
tion or has sustained physical or elec-
tronic damage. It may require routine
or special maintenance.

Third, your measurement conditions
may not allow an accurate measure-
ment. For example, too much signal
power at the input of your cable TV an-
alyzer can cause distortion measure-
ment errors.

And finally, the measurement proce-
dure may not be appropriate for the au-
tomatic measurement. For example,
using an signal level meter (SLM) to
measure C/N without a bandpass filter.

Three measurement, areas that illus-
trate these practices are the measure-
ment of carrier levels, C/N, and compos-

(b

ite second order/composite triple beat
(CSO/CTB) distortions.

Carrier levels

The bread-and-butter measurement
with an SLM is the absolute and rela-
tive levels of carriers. These measure-
ments have been made painless and
simple in modern SLMs. But check the
SLM'’s accuracy. You may wish to in-
clude a measurement guard band so
that FCC compliance with carrier am-
plitude tests is guaranteed.

An example illustrates the guard
band process. Let’s say that the ampli-
tude accuracy of your SLM is +1 dB.
Doesn’t sound like much error until you
consider that the value applies to each
of the signals measured. This means
that the total error between any two
signals can be as much as +2 dB. That
is, twice the single signal uncertainty.
This is shown in Figure 1. The reason
the error is doubled is that the signals
are individually read by the SLM with
the same uncertainty of +1 dB. From
the figure, the amplitude difference
read by the SLM is 8 dB. The uncer-
tainty of each level could be as much
as 1 dB different than the observed
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Figure 2: Unscrombled and scrambled channels displayed on analyzer
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value. And worse, the two signals could
be at opposite extremes of the +1 dB
variance. This is illustrated by the dot-
ted line responses in Figure 1 (page 60).
Carrier (a) is actually below the viewed
signal and (b) is above, each due to the
SLM uncertainty. In this case, the actu-
al signal response is 6 dB, 2 dB better
than the SLM measurement.

Given these conditions, how do you
guarantee that your reported carrier
data meets the FCC 12 dB carrier level
rule? Simple. You keep your system

Figure 3: (/N measurement on analyz
Ref 8.0 dBmV #1048
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surement uncertainty of 2 dB. That is,
you have to keep system flatness, as
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dB as measured by that type of SLM.
This assures you and the FCC auditor
that your SLM is not reporting better
frequency response than actual. The
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signal flatness. The solution: use the
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SLM with the best accuracy you can.

Procedurally there isn’t much that
can go wrong with a modern SLM.
However, if your readings are off by a
surprising amount, say 5 dB to 15 dB,
suspect that the SLM is out of calibra-
tion or has been calibrated with a bad
calibration signal. Gross inaccuracies
also can be made when measuring the
amplitudes of sync-suppressed scram-
bled channels. Suspect that a channel
picture carrier is scrambled if wide vari-
ations in its level occur from measure-
ment to measurement. In some test
equipment, it also could have been
viewed as lower than adjacent chan-
nels. Some of this is shown in Figure 2,
although some of the high-end channel
amplitude change is roll-off. The appar-
ent amplitude difference is due to the
way the cable TV analyzer measures vi-
sual carrier amplitudes. A minimum
amount of time at the carrier center fre-
quency is required to read its amplitude
repeatability and accurately.

How does this relate to automatic
measurements? SLM and cable TV ana-
lyzer equipment may not be able to au-
tomatically distinguish between scram-
bled and nonscrambled visual carriers.
You need to check the operating manu-
als of these products to see if you can
preset them so they automatically ad-
just their measurement techniques for
sync-suppressed scrambled channels. In
the cable TV analyzer, you can usually
set the scrambled channel switch for
that channel. For the SLM, set the
manufacturer’s recommended dwell
time in the SLM’s channel measure-
ment table. In the cable TV analyzer,
there may be a comparable table to
identify sync-suppressed scrambled
channels.

Carrier-to-noise ratio

C/N is one of the most troublesome
and yet most essential measurements
in proof-of-performance. Every dB
counts. That is, a dB can make the dif-
ference between passing a test and fail-
ing a test, especially now with more
stringent FCC requirements. Automatic
C/N measurement equipment has taken
a lot of the mystery out of the proce-
dures, but you still have to optimize
measurement accuracy.

Few SLMs are capable of making
highly accurate and repeatable C/N
measurements in the range of levels re-
quired for proof testing. An SLM input
receives all the cable signals at once,
making it difficult for the unit to pick
system noise out of the high-level sig-
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Figure 4: Information page for (/N measurement
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nals. SLMs are specified with the re-

quirement that the measurement must

be made with an external channel or

band-selected preselector (bandpass fil-

ter) placed between the SLM and the
system tap. This addition can be a

source of error if the frequency response
and insertion loss of the preselector are

not considered. But SLMs remain a

quick and reliable way to do checks on
system C/N in the field.
SLM specifications for C/N usually

The cable TV analyzer may require
a bandpass filter to preselect the chan-
nel under test just as an SLM. Cable
analyzers are more adept at handling
higher input power, viewing system
noise amidst all the input channels,
and automating the test process. But

INTRODUCING REAL TIME CONTROL

Control your splice
during fusion,

instead of just checking it
afterwards

The best possible splice,
at the first attempt

With the NEW FSU 925 RTC, Ericsson has
added a new and revolutionary dimension to
fiber splicing.

Like the FSU 905, the new FSU 925 features
Ericsson’s unique splice loss estimation method
based on the mode coupling (microbending)
theory and warm image processing, but takes
splicing one step further by incorporating a
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unique Real Time Control (RTC) process with
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method for splicing eccentric fibers, you can
obtain consistently good splicing results in varying
conditions and with different types of fiber.
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NOW,
The Hand’s
Complete.

Alcoa Fujikura deals in winners. Winners like our new

rugged, cost effective field splicer, the FSM-15S. Small and

lightweight, the FSM-15S is ergonomically designed for the

unique gemonds of today’s system requirements for fusion

splicing. It offers the economies and ease of an automatic

splicing system, and provides the more advanced features

and functions that you've come to expect from Fujikura —

the world's leader in fusion splicer technology.

Designed for accurate field splicing, the FSM-15S features:

e Splice loss estimation with storage functions

* X-Y viewing, 100X magnification

e Altitude compensation system

e A 3-inch LCD monitor with tilt adjustment and
brightness control

* Several power options, including a standard video camera
battery adapter
o Built-in tube heater capable of using 60mm or 40mm sleeves

The FSM-15S sweetens the hand of our other
state-of-the-art splicers:

e The popular high precision single fiber FSM-20CSI
¢ The mass fusion splicer FSM-RSI12

e The polarization maintaining FSM-20PMII

¢ And the palm top FSM-05SVHII

For more information on the FSM-15S field splicer, or our other
winning splicers, give us a call today at 1-800-AFL-FIBER
(1-800-235-3423).

a Alcoa Fujikura Ltd.

ALCOA Telecommunications Division
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Figure 5: Diagram for improving analyzer /N accuracy and reliability
(0)

the best, and somewhat hidden fea-
ture is the ability of some cable TV an-
alyzers to judge their own accuracy
after each measurement. When mak-
ing a C/N measurement with one such
cable TV analyzer, the measurement
screen has an information page you
can bring up after each test. (See Fig-
ures 3 and 4 on pages 62 and 64.) The
key to the measurement’s accuracy
and repeatability is found in the line
called “analyzer noise correction.” The

{e)

value in the parentheses gives the an-
alyzer’s estimate of how accurate and
repeatable the C/N number is.

The following table shows the corre-
lation between the analyzer’s noise
correction and the measurement un-
certainty.

Correction Uncertainty
-1dB +1dB
-3dB +2dB
-7dB +3.5dB

Figure 6: Bondposs filter response and resulfing analyzer channel disploy
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The analyzer can judge its own un-
certainty because it knows how much of
its measurement is made up its own
noise and how much is cable system
noise. If the cable system noise is close
to the analyzer’s noise, then the noise
measurement will too high by this cor-
rection value. The more negative the
correction value, the less likely the ana-
lyzer can separate its noise from system
noise, so the accuracy or uncertainty of
the measurement increases. From the
table, the analyzer noise correction of
Figure 4 (page 64), -1.48 dB, means
that the accuracy of the 41.02 dB mea-
surement is between +1 dB and +2 dB.

Here is where you may help the ana-
lyzer make better automatic measure-
ments. The analyzer’s ability to see the
low level system noise is called its sen-
sitivity. If the analyzer’s input is over-
powered by all the cable signals coming
in, its input attenuator will be automat-
ically increased to prevent the carrier
levels from being distorted. For every
increase in attenuation of 10 dB, the
analyzer sensitivity is reduced by 10
dB. So it is important to find the opti-
mum attenuator setting for each mea-

surement situation. But if the correc-
tion value, and therefore, the uncertain-
ty, is too high for your situation, then
you can help the measurement by fol-
lowing the diagram in Figure 5.

Here is an example: The analyzer
makes the C/N measurement automati-
cally. This is represented as the block at
(a) in Figure 5. Read the analyzer noise
correction. If this value is between 0
and -3 dB, represented by (b), then the
uncertainty is about as good as you are
going to get. Record the data. This is
represented by the box marked “Done.”

If the correction is worse than -3 dB,
represented by the point at (¢), then you
can improve the measurement by in-
serting a bandpass filter (BPF) in front
of the analyzer, (d), and repeat the mea-
surement. If the correction is still too
high, at (c), and you are using a BPF,
then you can use a 3 to 5 dB attenuator
between the BPF and analyzer, as in
(e). You need to use an external attenu-
ator because the analyzer’s internal
input attenuator changes in 10 dB
steps. On the next C/N measurement
the analyzer may use the next lower 10
dB internal attenuator setting thereby
optimizing its sensitivity and improving
its accuracy. The analyzer noise correc-

tion should now be reduced, hopefully
better than the -3 dB level.

In some cases, the analyzer may be
too conservative in its setting of the at-
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HCP2550 HETERODYNE CHANNEL PROCESSOR
CHANGE CHANNEL TO CHANNEL

-rhe R.L. Drake Company now offers you greater flexibility
in meeting the needs of your headend with the HCP2550
Heterodyne Channel Processor. Drake, long recognized

for manufacturing communication equipment of enduring
quality, has designed the HCP2550 to be an extremely
versatile heterodyne channel processor surpassing the
most demanding engineering requirements.

B Capable of converting any M SAW filtering eliminates
standard VHF, UHF, HRC, IRC, adjacent channel interference.
or cable TV input signal to
HRC, IRC, or any standard B Programming of input and
cable TV output channel. output channels is accessible

via front panel DIP switches.

H Output frequency coverage
from 54 MHz to 550 MHz. M IF loop-thru connections.

B Selectable offsets, M High output power to +60 dBmV.

A/V ratio adjustment, and
RF output adjustment offer
exceptional flexibility.

R.L. Drake Company Sales Office: 513-866-2421 Made in America by

P.O. Box 3006 Fax: 513-866-0806 Drake...A trusted, world
Miamisburg, OH 45343 Service & Parts: 513-746-6990 leader in communications
U.S.A. In Canada: 705-742-3122 equipment since 1943.
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than the dual pilot automatic
gain control (AGC) systems used
in trunk and feeder plants. This
helps keep the cost of 750 MHz
amplifiers down, but also re-
stricts them to a cascade of about
six amplifiers before the Bode
network loses its effectiveness
and peak-to-valley issues begin
to occur. These issues become
more pronounced in areas that
experience a large seasonal
variation in temperature.

Second, a rather extensive
fiber-optic network is necessary
because of the short cascades to
which we are limited. In dense
(over 80 homes per mile) areas,
these short cascades are gener-
ally not a problem because you
will probably reach your maxi-
mum house count size before
you run out of cascade reach.
However, if your plant consists
of large rural areas, you will
often find yourself cascade-limit-
ed and can expect some nodes
serving 100 homes or less in
these areas.

Node size
With the cascade limitations

“The single factor
that can have the
largest negative
effect on a project
is providing the
design house
with inaccurate
or outdated
as-built maps.”

of your design in mind, you will
need to decide upon the maxi-
mum number of customers to be
served from each f iber node.
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Based on your company’s pre-
sent and future plans, this can
be addressed in one of three
ways.

The first way is to extend the
reach from the node as far as
possible regardless of how many
customers you can serve.

Second, you can establish a
maximum number of customers
to be served from each node.

Third, you may be able to
serve a larger number of cus-
tomers from one node location
with the node subdivided into
pockets for future node size
reduction. This option gets more
expensive in rural areas.

60 vs. 90 volt

There are several advantages
to powering a system at 90 as
opposed to 60 volts.

The first is that a higher volt-
age presence results in a lower
current consumption by each
amplifier. Hence, a 15 ampere
power supply is able to serve
more amplifiers and the total
number of power supplies in the
plant will decrease.

Second, amplifiers running at
60 volts are generally able to
work down to about 40 volts—a
20-volt range of operation. Am-
plifiers running at 90 volts are
generally designed to operate
down to 55 volts or less, result-
ing in a 35-volt range of opera-
tion. Therefore you should see
fewer maintenance problems due
to insufficient voltage.

Keep in mind that whether
the amplifier is operating at
60 or 90 volts, it is drawing the
same wattage from the power
supply. Thus, migrating to
90 volts will not necessarily re-
duce your monthly power bill.
Also, remember that 90 volts still
poses some National Electrical
Code issues.

Summary

Although we have not covered
all the areas involved in a 750
MHz upgrade, the time you
spend addressing these and other
issues prior to the start of your
project will be paid back many
times over in the form of a
smooth-running and cost-effec-
tive project. €T
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What's in a specification?

There are several ways a specifi-
cation can be documented by the
equipment manufacturer. Here are a
few of the most popular:

® Worst-case: a guaranteed accu-
racy limit, not to be exceeded.

¢ Typical: a specification that is
more stringent than the guarantied
spec, and is arrived at by collecting
production test data on large num-
bers of factory instruments over a
long period of time.

* Root mean squared (RMS): spec-
ifications that lie between worst-case
and typical specs and are considered
to be the best estimate of the perfor-

tenuator. You can manually lower the
attenuation by one 10 dB step during
the measurement, and re-measure C/N.
This is represented by (f) in Figure 5
(page 66). The danger here is overload.
Always let the analyzer measure
C/N after you have tinkered with the
measurement parameters. Let the ana-
lyzer make several sweeps before
recording the value. This assures that
any variances due to signal or distortion
interference will be averaged out.

Bandpass filters

Here’s a couple of tips when using a
bandpass filter to preselect the channel
under test. Make sure the C/N is taken
at the center of the filter’s flat response
curve. If you take the reading on the fil-
ter’s skirts, the C/N will read better
than it really is because the filter skirt
reduces system noise level. Also make
sure the filter is peaked to its maximum
response. Any reduction in filter re-
sponse level reduces the analyzer’s
measurement range and accuracy. Fig-
ure 6 (page 66) shows a channel re-
sponse when using a bandpass filter
centered properly.

CTB/CSO distortions

Distortion measurements require
wide dynamic range just as in C/N. But
internal noise of the measurement in-
strument (that is, its sensitivity) is not
the only limiting factor for CTB and
C8O tests. The distortion created by the
measurement instrument also can limit
the measurement accuracy. This distor-
tion is caused by pushing so much sig-
nal power into the SLM or signal ana-
lyzer that their input mixers or ampli-
fiers begin to operate in their nonlinear

mance you will get from your instru-
ment. RMS bases the instrument
performance on the nature of mea-
surement parameters and statistics.
* QOver temperature: specifications
that are guarantied over an ambient
temperature range are valuable for
measurements in the field. These
may be more relaxed than the room
temperature specifications provided.
If no temperature range is stated in
the data sheet, the specifications are
intended only for room temperature.
To illustrate the differences be-
tween these methods of specifica-
tion, consider this example. A carri-

areas, producing distortion signals that
are not at the input.

CS0/CTB
measurements using an SLM
Accuracy for CSO and CTB are usu-
ally specified in +dB over a measure-
ment range. For example, an SLM may
specify a CTB accuracy of +1.5 dB for a
measurement range of 40 to 50 dB,
with the provision that the total power
to the input of the SLM is less than -20
dBmV. Since the total power of most
systems is far above this level, a band-
pass filter is required. The SLM’s data
sheet may or may not make this clear.
Measurements with the BPF in place
are usually accurate and repeatable to
the specified levels, however, most
SLMs do not have the capability of
measuring CTB or CSO further down
than about 50 dB from the peak carrier
level because of their sensitivity. CSO
and CTB measurement procedures are
simple with an SLM, but require that
you have assistance at the headend to
turn off the modulation (for CSO)
and/or carrier (for CTB).

C5S0/CTB meuasurements
using a cable TV analyzer

The signal analyzer is capable of a
much wider measurement range than
the SLM. A typical range for CSO and
CTB is 50 to 75 dB down from the carri-
er peak. In addition, the modern cable
TV analyzer has features to make the
measurement easier and more automat-
ic. One feature, gated sweep, allows
CSO measurements to be made on most
modulated signals.

As in C/N, accuracy varies with the
actual distortion level because, as the

er amplitude measurement is speci-
fied as accurate to 2.0 dB worst-
case, at room temperature. The typi-
cal accuracy for this instrument may
be +1 dB. The RMS accuracy will lie
somewhere between these two, and
usually closer to the typical value,
say +1.4 dB. The RMS value is the
most probable value you will en-
counter in your measurements over
time. Over 40°F to 85°F accuracy
may be degraded by +0.5 dB. This
means that realistic accuracy over
temperature is the RMS value, +1.4
dB, plus the temperature variation,
+0.5 dB, or £1.9 dB.

distortion signal gets closer to the noise
floor of the analyzer, it becomes more
difficult for the detection circuits to cap-
ture. As an example of accuracy, a CSO
at 65 dB may be accurate to only +4 dB,
whereas at 53 dB the accuracy may be
+1.5 dB. Because the analyzer’s accura-
cy is determined by an interaction of its
noise floor, input power handling capa-
bility and internal distortion, CSO/CTB
specifications are usually given in a
graphical form such as shown in Figure
7 (page 71). In this CSO specification
graph, the distortion level is plotted
along the vertical axis, increasing to-
ward the top. The peak power of the
carrier is plotted along the bottom of
the graph, decreasing to the left. For
the same distortion levels, lower carrier
levels produce less accurate results be-
cause the distortion product is closer to
the analyzer’s internal noise. This is the
same effect as in the C/N measurement.
Similarly, higher CSO numbers (lower
distortion) are less accurate because the
distortion is closer in amplitude to the
analyzer noise and/or the internally
generated distortion of the analyzer.
The cable TV analyzer tries to pre-
vent internal distortion from being
recorded as system CSO/CTB, but there
is one quick manual test you can per-
form to check suspiciously high
CSO/CTB signals during the automatic
measurement. While looking at the dis-
tortion products, change the analyzer’s
input attenuator and watch the signal
levels. If the level changes correspond
exactly as the value of the attenuation,
that is, they go down (or up) by 10 dB
as you increase (or decrease) the input
attenuator by 10 dB, then they are le-
gitimate distortion products. Otherwise,
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Ultimate TDR and
Software package.

Model 1205C TDR and WAVE-VIEW Software, a powerful combination resulting in the most
versatile, user friendly TDR available today! Standard with the Model 1205C, the WAVE-VIEW
software is one of the unique and exclusive features of Riser-Bond Instruments' TDRs.

WAVE-VIEW
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[AEx ] = Waveform A
= Return Lass | 12 dBRE |
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[_T_] Tag WAVEFORM 3

——
© Use your computer and WAVE-VIEW for |
Windows® as an extension of your Riser-Bond TDR.
Waveform information can be archived,
documented, manipulated, compared, or analyzed
on your PC while your TDR goes back into the field,
working for you! Teach technicians how to use a
TDR without leaving the classroom or taking a real
TDR out of service!

& Unlike any other TDR's software program, WAVE-VIEW not only allows you to recall stored waveforms
on your PC, but it also displays the TDR's function keys. You can actually increase the vertical gain, zoom
in and out, manipulate the waveform, adjust the cursors, and change VOP, right on your computer!

© Utilize your manpower more efficiently. Less experienced technicians can document the cable plant
with the TDR while more experienced personnel download, analyze, and compare the waveform information
on a computer. The TDR goes back to the field. TRY THAT WITH ANY OTHER TDR!!!

This is just one of the super features you get with a Model 1205C.

800-688-TDRs 402-466-0933 Fax: 402-466-0967 | R|Ser Bond

Call for a demonstration today! - INSTRUMENTS
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REPLACEMENT EQUALIZERS
QUALITY RF SERVICES, JERROLD, SCIENTIFIC ATLANTA,
MAGNAVOX,TEXSCAN ‘T SERIES’, PATHMAKER AND RCA

QSA

Replacement Equalizer For
Scientific Atlanta
QSA-330 MHz
QSA-400 MHz
QSA-450 MHz

QSA 550 MHz Now Available
$12.00"
Passband = 330. 400, 450, and 550 MHz
Flatness = + .15 dB
Return Loss = > -17 dB
Insertion Loss = < 1 dB
Values 0. 3-30 in 1.5 dB increments

SXP-T-TOPS
For Scientific Atlanta
o

Equipment

& ’ SXP T-Tops - $1.75

(with handle)
Values 0-20 dB in 1 dB increments

QSYL

PATHMAKER
$10.00
Available in the following
bandwidths:
300. 330. 400 and 450 MHz
Nominal Values:
4.7.10.13.16.19. 22, 25dB

QSYL-P

PATHMAKER
PADS
$4.50

0to 6 dB
9,12 and 15dB

QRCA

EQUALIZER $8.00
300. 330 & 350 MHz
3.6.9.12,15.18.21dB

QRCA-P

PADS $5.50
0,3.6.9,12.15. 18dB

QMAG

QMAG - 62E Series
RIS Replacement EQ’s for Philips
| (330, 400, 450 and 550 MHz)
: $10.00
330 MHz-2,5 8,11, 14. 17.20. 23 dB
400 MHz -2, 5. 8. 11. 14. 17. 20. 23. 26 dB
450 MHz-2,5,8. 11, 14, 17, 20, 23, 26 dB
550 MHz-2.5. 8. 11. 14, 17. 20. 23. 26. 29 dB

*"DISCOUNTS AVAILABLE
FOR QUANTITY

QMAG - 5EE Series
(Fixed Values)
(330 and 450 MHz)

330 MHz-2.5.8.11.14. 17. 20 dB
450 MHz - 2, 5. 8. 11. 14. 17. 20 dB

Return Loss = 16 dB All Values

Insertion Loss = =1.0 dB All Values

QMAGV

Replacement Equalizer For
Magnavox 5CE Series Adjustable
(330 and 450 MHz)

$14.00"
330 MHz-0.5.8, 11, 14, 17.20 dB
450 MHz - 0. 5. 8. 11. 14. 17, 20. 23, 26 dB

Return Loss = 16 dB All Values
Insertion Loss = =1.2 dB All Values

QMAG-P

4-A Series 4.50
62E Series 2.90

0-20 dB in 1 dB increments

QTEX

TEXSCAN ‘T SERIES’
$10.00
Available in the following
bandwidths:

330. 400, 450, 475
330-400 MHz - 4. 8, 12. 15. 18 dB
450 MHz - 4.6,8.10. 12, 14. 16, 18, 20dB
475MHz- 4.6.8.10.12. 15dB

QTEX-P

TEXSCAN ‘T SERIES’
PADS
$5.50
0to 6 dB

9.12and 15dB

QLX

Equalizer for
Jerrold JLX
(Replaces Jerrold EQ & SEA)
$6.75

(330. 350. 400. 450 and 550 MHz)
330-450 MHz - 0-30 B 550 MHz - 0-24 dB

600 MHz $7.50 750 MHz $11.00
(0-24 dB. in 2dB increments)

QEP-ADP

Fixed Value Equalizer System

Allows QLX to Replace SEP's

QEP-ADP-$7.00 Plus QLX - $6.75
TOTAL - $13.75

QEP

Trunk Equalizers (Replaces SEP by Jerrold)
(ST 20 and SJ Chassis Compatible - Available
in one-way or two way...4's and 5s)

TL- 5thrull dB
I. -10thru 16 dB
H -16thru 22 dB
ST - 18 thru 25 dB

(300 through 450 MHz Bandwidths)
$15.00 all values

QEE

Line Extender Equalizers
(Replaces SEE by Jerrold)

270 MHz. 300 MHz. 330 MHz.
350MHz, 400 MHz
$5.00

450 MHz - $6.00 550 MHz - $7.00
600 MHz - $8.00

Values: 6 dB. 12 dB, 18 dB, 24 dB

JXP PADS

$2.90
(0 to 20dB in 1 dB steps)
Also available
JXP A's-750 MHz

SXP PADS

$1.75
(0 to 20 dB in 1 dB steps)

ae

Quality RF Services is not a Sales agent for Jerrold, Scientific Atlanta, Magnavox, Texscan. or RCA

QUALITY RF SERVICES, INC.

(800) 327-9767

850 PARK WAY
JUPITER, FL 33477

Reader Service Number 68

(407) 747-4998
FAX (407) 744-4618




Figure 7: (S0 accuracy (without external preselector filter)

(S0 accuracy

be applied to your daily measurement
procedures whether they are manual
or automatic. If your results are tough
to repeat or too good to be true, you

80
QOut of measurement range

~
<

«©

(50 range (dB)
(without presellector)

® “‘“d//

need to look closely at the measure-
ment procedures. The errors are most
likely a result of inadequate test equip-
ment specifications, poor equipment
maintenance, tough measurement con-
ditions or improper measurement pro-
cedures.

Carrier level accuracy guard band

o~
<

+1.5 dB| accuracy

ensures system flatness compliance.
Gross amplitude errors are often a re-
Input sult of improper bandwidth settings in

50 | I aftenuator unscrambled channels or too short
5 0 5 10 15 0 25 0d8 dwell times when measuring sync-sup-
Visuakcarrier peak (dBmV) ressed scrambled channels. Automat-
at spectium ﬂpnﬂlvle' input = . & 4 & & R Fc C/N measurements can be verified
20 25 30 35 40 45| 2048 on some equipment using the built-in
e S appraisal feature that checks its own
Measurement accuracy; and there are a number of

range for 77 channels

set the attenuator to the highest value
at which the distortion signals “track”
the attenuation changes, and you will
be assured that the CSO/CTB is from
your system not the analyzer.

If you are using a preamplifier, make
sure that the attenuation changed is at

Conclusions

the input to the preamplifier and not
just the analyzer. The distortion could
be caused by the preamp or a combina-
tion of preamp and analyzer.

Good measurement practices must

procedural changes you can make to
improve C/N accuracy. Automatic
CSO/CTB measurements have similar
accuracy constrains as C/N tests, plus
the distortion generated by the test
equipment itself. Fortunately, internal
test equipment distortion is easily
identified and eliminated using input
attenuation. (T

WADE ANTENNA LTD

Upgrading or Replacing
Your Off-Air Antennas?

We have a complete line of Yagi, Parabolic Screen
and Log Periodic antennas for all your off-air
needs.

Our Custom Designed, Phased Arrays have been
Before you make your next antenna = N
purchase, call Wade Antenna Ltd.

and find out how we can help you.

) Call Wade Antenna Ltd.

1-800-463-1607

TEST CATV to FCC...

Now 10 bits

DS-3, Digital
Fiber Optics,
RS-250 Short-

.!||v:» Gds "
a
4

— R o = N ieres —-‘_-!-‘-‘.
ONNOeNRNPRPE ozo.ﬂf

» 5 MHz Cable Sweep, (SINX)/X & Multiburst
for FCC tn-channel Response Tests

* NTC-7 Compasite & VITS for FCC Chroma
Gain/Delay & Differential Gain/Phase Tests

« 95-100 IRE RAMP for DS-3 & Digital Fiber
Optic noise measurements to ANSI specs

« MULTIPULSE for high frequency gain and
group delay tests

« Dual output. Black Burst and test signal

« 16 programmable messages. 32 character 1D

» Inserts 16 character vertical interval 1D into
external video (RM only)

« AC & DC operation, ONLY 4 AA batteries, for
up to 12 hours of service.

» Automatically test video circuits to RS-250C
Short-haul (RM only}

« Steel & aluminum construction to withstand
field use

 Made in the U S.A., 3 year warranty.

- ™
M“Itldvne Innovations in broadcast television
1-(800)-4TV-TEST in the U.S. and Canada
1-(800) 488-8378 (516) 671-7278 FAX (516) 671-3362
191 Forest Avenue, P.O. Box 528, Locust Valley, NY 11560-0528

TS12-108 Handheld
and Rack-mounted
NTSC Video, Character
and Stereo Tone Generators

Signal excellence

Reader Service Number 219

Reader Service Number 220
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By Randy Reynard

Basic telephony
overview — Part 2

In the first installment of this article
(“Communications Technology,” Novem -
ber 1995, page 70), we investigated the
telephone set and subscriber loop. In this
part, the discussion turns to call process-
ing and switching. Switching represents
the real “work” in telephony and is used
in transmitting « great majority of our
telephone calls through the telecomnuuni-
cations network. Part 3 will look forward
into new technologies and how the ad-
vent of digital transmission is changing
the look of the telephone network.

n the early days of telepho-
ny, connections were made
manually by an operator
physically plugging a cord
connected to the originating phone into
a jack that was connected to the termi-
nating phone. The operator controlled
the calls, and all telephone calls de-
pended on the operator for processing.
No operator, no calls. Unfortunately,
operators could be less than reliable
and sometimes less than totally scrupu-
lous, sharing information made during
telephone calls that could benefit rela-
tives or friends.

The inefficiencies (and problems)
with local exchange operators prompted
an undertaker in Kansas City, MO,
named Almon Strowger to invent a me-
chanical switch that would eliminate
the need for an operator. Strowger’s
switch depended on electromagnets to
control a rotary switch’s position from
one phone connection to up to 100 oth-
ers by a method of horizontal rotation
and vertical stepping. This device was
sometimes known as a stepper switch.
The control of the switch was direct
from a dial-pulse phone, which inter-
rupts the battery current from the ex-
change and trips the electromagnet’s
levers. There were many mechanical in-
efficiencies to this “click and bang”
switch, but the new switch did succeed
in cutting out the intermediate person-
Randy Reynard is technical training
manager for Antec Corp. in Engle-
wood, CO.

Figure 4: (all progress sequence (within one C0)

Calling phone

Cofling phone

()

& —~

Idle

(Onhook)
Request for sevice

f Idle D,[}O

v

(Offhook)
(0 acknowledgement

Dial tone [350 + 440 Hz]
Address of called phone sent

{Dial pulse or DTMF)

(Onhook)

Check for idle if yes, ringing current

Ring-back to calling party

A

© OO
$

{440 + 480 Hz) (two on/four off)

(20-47 Hz/100-130 volts) [two on/four off}

Answer

Ring-back tesminated

nel and resulted in a more reliable (and
secure) local exchange system.

There were several other stepping
mechanical switches, all of which had
similar problems to those found in relay
systems, including arcing, metal fatigue
and general wear of contacts. Eventual-
ly, the crossbar was invented, which
was another type of mechanical switch
that did not require as much physical
motion and space. As the name implies,
the crossbar switch utilizes a connection
made by rotating bars with contacts
physically embedded into the bars so
that each bar lines up in a position to
make contact between selected lines.
This switch required a control system
that initially consisted of analog com-
puters to match pulses coming in on the
phone line with associated voltage (and
eventually numerical) values.

The call process

Electronic switches eventually
evolved to handle analog phone calls.
These ranged from simple transistor
(and diode matrix) switches to the most
sophisticated digital switches in use
today. Regardless of the technology of

B R e el ()

) o Ringing terminated >
- Audio connected o 3

Audio connected - >
Onhook @ -
(Onhook)

) Connectio released l
4

(Offhook)

the switch, call processing remains es-
sentially unchanged. Figure 4 provides
a graphic representation of the follow-
ing simplified call processing process.
Before a call takes place, both
phones remain idle. There is no loop
current passing through the circuit ex-
cept that battery voltage from the cen-
tral office (CO) is present at both ends
(48 volts direct current and positive
ground). The caller decides a call will be
made. The phone at the calling end is
taken off-hook. The CO detects the off-
hook due to a flow of loop current
through the calling phone. The CO re-
sponds to the call request by returning
dial tone. The caller then signals the
address of the called phone by either di-
aling with the dial-pulse dialer or by
pressing buttons that cause tones to be
sent. The CO switch receives and trans-
lates the signaling into the circuit posi-
tion of the called phone. It checks the
called phone to ensure that it is idle
and, once that is determined, sends the
ringing current. At nearly the same
time, a synthesized ring-back tone is
sent to the calling party to indicate that
the call is being processed. -

72 DECEMBER 1995 « COMMUNICATIONS TECHNOLOGY



™ ™[5 € 04 [Filter £ —[Node
- - . Amp G DFB Tx
W P 58 D Fitter 0 o [Node
Amp M DFB Tx ~
T " €D g [Fiter] |- g ) €6/ [Node Nod:
© chan Amp | Splitter OFBTx D km 10
[Ty o € 04 [Fitter N Ep [Node 1550 nm 80 channet Amplifier
_ Amp DFB Tx : channels >
o TG E - Dg [Fitter] |- (€ € [Node 20 g 2
amp R DFB Tx
Tx 16 chan o€ 07 [Fifter £ Node Transmitter

Before After

TELECOM SYSTEMS, INC.

(W] simplify your transmission networks. Let our applications engineers show you how launching Javelin into your current

With 20.5 dBm of fiber optic power, the revolutionary Javelin“ 1550 optical link provides all the power you need to
JAVKE
(AR system can dramatically reduce the cost. Call ATx today at {708) 778-2900, or fax us at {708) 369-4299.
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Mail or Fax today
to 413-637-4343

The information at right must be completed to
process your request.

O Yes, | wish to raceive/continue to receive Communications Technology. 3 No

A. Are you a member of the

SCTE (Society of Cable

Telecommunications

Engineers)?

01.__yes 02._no

B. Please check the cate-
gory that best describes

— MSO (two or more Cable
v oms|

Cable TV Contractor

Cable TV Program Network
SMATV or DBS Operator
MDS, STV o LPTV Operator

12. __Cable TV investor
13. __ Financial Institution, Broker,
Consultant

14. ___ Law Firm or Govt. Agency

15. ___ Program Producer or Distributor
16. __ Advertising Agency

17. ___ Educational TV Station, School,

of Library

18. ___ Other (please specily)

C. Please check the
category that best
describes your job title:

19. __Corporate Management

21 __
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39,
40.
41,
42.

43
44
45,
46.
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48
49,
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" Character Generator

___ Compression/Digital Equip.
___ Computer Equipment

___ Connectors/Splitters

___ Fleot Management

" Headend Equipment
Interactive Software

MMDS Transmission Equipment
Microwave Equipment
Receivers and Modulators
Safety Equipment

Satellite Equipment
Subscriber/Addressable
Security Equipment/
Converters/Remotes
___Telaphona/PCS Equipment
___Power Suppls. (Batteries, etc.)
___Video Servers

What is your annual cable
equipment expenditure?

—_ upto $30,
___$50,001 to $100,000
___$100,001 to $250,000
___over $250,000

In the next 12 months,
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Fiber-Optic Transmitter/Receiver

Fiber-Optic Patchcords/ Pigtails
Fiber-Optic Components

Fiber-Optic Cable
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What is your annual
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do you plan to buy?
___ Amplifiers
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66.

69.

__ upto $50,000
67. ___ $50,001 to $100,000
68. ___ $100,001 to $250,000

___ over $250,000

Return this card for Free Information * Free Subscription
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78. ___ Status Monitoring
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80 Rs

81, — Video Test Equipment
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84. ___$100,001 to $250,000
85. __ over $250,000
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87. __ Contracting Services
" (Construction/Installation)
88. ___ Repair Services
89. ___ Technical Services/ Eng. Design
90. ___Training Services

K. What is your annual cable
services expenditure?

91. __ upto $50,000

92. ;50 001 to $100,000

93. ___ $100,001 to $250,000

94. ___ over $250,000
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upgrade your system in:

85. ___1year

96. ___ more than 2 years

M. How many miles of plant
are you upgrading/
rebuilding?
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98. ___ 11-30 miles
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— Cable TV Syst.
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J. In the next 12 months,

what cable services do
you plan to buy?

86. ___ Consuling/Brokerage Services

87. __ Contracting Services

(Construction/Instaltation)

88. ___ Repair Services

89. ___ Technical Services/ Eng. Design

90. __ Training Services

K. What is your annual cable
services expenditure?
91 up to $50,000
sso 001 to $100,000
___$100,001 to $250,000
94. ___over $250,000
L. Do you plan to rebuild/
upgrade your system in:
95. ___1year
96. ___ more than 2 years

M. How many miles of plant
are you upgrading/

rebuilding?
97. ___ uptoi0 miles
98. ___ 11-30 miles
99. ___ 31 miles or more
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When the called party answers the
call, a flow of loop current is detected by
the CO and ringing and ring-back are
terminated. In the most modern sys-
tems, a short test tone (inaudible to
most subscribers) is sent through the
network to test continuity. Then, the
audio is connected. When the parties
are through with the call and return
their phones to the on-hook status, the
CO is signaled to show that the call is
complete. The CO then disconnects the
path and returns everything to an idle
state.

If a call is placed to a phone that is
not in the same CO as the caller, a
much more complex process takes
place. For the purpose of this discus-
sion, the same general process is fol-
lowed, but there may be several inter-
vening switches, each with “routing ta-
bles” that tell the switch how to handle
the call and which other switch(es) will
be required to complete the call.

If a long distance call is made, the
customer’s selection of a long distance
carrier determines which carrier will
carry the call. The call destination infor-
mation is sent from the local exchange
carrier to the long distance company,
often called the interexchange carrier
(IXC). For instance, a call from Salt
Lake City to Miami could pass through
Phoenix, AZ, Denver, Dallas, Kansas
City, MO, Chicago, Atlanta and Orlan-
do, FL, before it reaches its destination.
While this process may seem circuitous,
the IXC will always process calls in the
most efficient and economical way pos-
sible. IXCs will select, test and activate
the primary call route, and some carri-
ers will determine a secondary route
that place the call on standby in case
the first route becomes unusable during
the call. Most customers in this type of
system would hear, at most, a slight
click when the call is transferred from
the primary to secondary route.

The media used by telephony in-
cludes twisted-pair copper, coaxial
cable, terrestrial microwave, fiber optics
and satellite transmission. Coax, terres-
trial microwave and satellite transmis-
sion have given way to fiber optics over
the last few years, and it is uncommon
for calls to be carried any way other
than digitally and over fiber, especially
in the long-haul networks of today.

There are several topologies for han-
dling telephony in the new era of tech-
nology. In the third and final install-
ment of this series, we will look at some
of those topologies and see where we
might be headed in the near future. CT

Reader Service Number 221

Quality Connections
for over 20 years

1 GHz GOLD LINE SERIES
for aluminum sheathed cables

1 GHz SPP SERIES (Push Pull)
crimpless brass connectors for
indoor and outdoor application.

U.S. Patent #5007861

211 Telson Road
Markham, Ontario, Canada L3R 1E7

' Phone: (905) 475-6920
ST'“'—ING Toll Free: 1-800-285-3940
[ CONNEcTORsINE.  Eax: (905) 475-7228

Serving the industry since 1973

C A L VAR TECHNICAL SEMINARS

January 23 - 25 / Atlanta, GA
March 5 - 7 / Fremont, CA

3 days of informative, cost-effective, up-to-date
instruction for cable tv technicians.

cal800-233-2267

ext. 4422 for more information.

ccon’

ELECTRONICS IN

60 Decibel Road / State College, PA 16801
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New System Combines Video,
Ethernet and T1

A unique new multiplexer, the Series
7000 Supermux™, will multiplex two
baseband video channels, two audio
channels, Ethernet, T1 and R$232 data.
The product, developed by Radiant Com-
munications, combines information via
a high speed TDM system and transmits
it both ways over two fibers for distances
up to 70 Km. A one fiber option is also
available.

Reader Service Number 254

New Cost-Effective
Last-Mile Telephony Products

A new series of last-mile telephony prod-
ucts for customer premise applications
is now available from Radiant Com-
munications. These products combine all
customer voice, data and fax informa-
tion into a T1 output {fiber or leased
phone line.) The cost-effective systems
enable CATV systems to offer voice and
data service and to compete with local

exchange carriers.
Reader Service Number 255

Fiber Optic CATV Dro Cables

Radiant offers a full line of fiber optic
cable plant products. The company guar-
antees drop cables with back reflections
of —-60dB for ultra polish terminations
and -70dB for angle polish terminations.
Available from two to twelve fibers with
customer specified node connector.
Also available are fiber optic assem-
blies, couplers, fiber management
systems and the industry’s first and best
low backreflection attenuators— both
fixed and variable.

Reader Service Number 256

Advertisement

DON'T TIE UP PROFITS
WITH DARK FIBER

Fiber Optic Electronic Systems from Ra
Generate Revenue and Cut Costs. These systems are
cost effective and can transmit up to 50Km.

E_N i " L -
N B SRR

See the light. For more information or

free applications engineering assistance, contact:

v

AGENTS
WANTED
OUTSIDE U.S.
Contact Us.

“Radiant Communications
I . Corporation

1-800-WOW-FIBR

in NJ 908-757-7444 « FAX 908-757-8666
Internet Address:www.Radiant-Communications.Com
P.O. Box 867 « South Plainfield, NJ 67080 U.S.A.
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By Cable Television Laboratories

Opportunities in high-speed data

he big selling point for cable
modems is simple: a tenfold-
or-better increase in data
rates for on-line services and
the Internet.

Andy White, senior information sys-
tems specialist for CableLabs, thinks
these speeds — leaving telco POTS
(plain old telephone service) and ISDN
(integrated services digital network) in
their dust — will “fundamentally
change the nature of the Internet” for
the user. Why?

In recent characterization studies at
CableLabs, White and his CableLabs
colleagues concluded that with text and
simple graphics, the user’s experiences
of POTS and ISDN (at 14.4 kbps to 156
kbps) vs. cable modems (at 10 Mbps or
higher, depending on what the cus-
tomer wants to pay for) are “not appre-
ciably different.” But with multimedia
content — audio, video and animation
— at 10 Mbps, the difference becomes
dramatic: “The high speed comes into
its own when you are moving large
hunks of data.”

The Internet, White said in a recent

interview, “has literally been transform-
ing itself every nine to 12 months.” For
example, yesterday’s newsgroup model
is giving way to the World Wide Web
metaphor. What'’s next? Today’s model
in which audio and video are download-
ed for subsequent use will give way, at
cable modem speeds, to “streaming,”
meaning the user clicks on an icon and
the sound or video begin instantly and
in real-time, said White. A crude ver-
sion of streaming audio is in use al-
ready in Internet/telephone and Inter-
net/radio services.

The result, adds White, will be “real-
time multimedia, including a form of
video-on-demand (VOD), on the Inter-
net. All sorts of new services will be en-
abled. This presents a unique opportu-
nity for cable operators and one that I
hope they will capitalize on.”

The accompanying figure illustrates
one approach to provide two-way data
communication through the RF plant
from the Internet to the home. Internet
access to the headend is provisioned via
dedicated high-speed circuit(s) typically
obtained through an interexchange car-

rier (IXC) or local exchange carrier
(LEC) to the Internet backbone, al-
though smaller systems may more cost-
effectively purchase this service from an
Internet access provider (such as Alter-
Net, BBN, Netcom, PSI, etc.).

In the headend, an enterprise router
connects local content servers and net-
work management and billing worksta-
tions with the data traffic to and from
both the Internet and the RF network.
By linking routers at multiple head-
ends, larger network service can be pro-
visioned.

In most typical scenarios, high-speed
data connections will be established to
individual fiber nodes serving 250 to
2,000 homes. At the fiber node, a small-
er bridge/router (or possibly a high-
speed Ethernet/ATM switch) will con-
nect traffic from nodes on the RF plant
to the enterprise router at the headend.

Within the two-way RF plant, one
RF modem at the fiber node will
“speak” to all other RF modems located
in customers’ homes.

Major decisions confront cable sys-
tem designers as they bring up modem

Two-way data communications through RF plant (Internet to home)

Infernet

Fiber node

v l/Ethemet touter,/switch

(Su/DSu Management/
[y Locol content ~billing
oo D_ B
NEEO L]
"Enterphise” rod
Headend
RF modem |
nanslotor ™}
e Highrspeed dedicated (leosed) fine through CIX or IXC
High-peed seru nerfoce Fiber node Fiber node

100 Mbps (Fast) Ethernet, ATM or FDDI
10 Mbps Ethemet (twisted-pair or conx)
Coax RF plont
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HEADEND S While digital technology will become commonplace

in the future, most subscribers today still live in an

THAT SERVE analog world. That’s why you need to invest in

headend solutions which support both present and developing video

WELL INTO communications applications. Solutions which let you make the tran-
THE NEXT sition only when it makes the most economic sense. That’s why you

should choose Scientific-Atlanta. With the industry’s broadest line of

CE l\ | I l l IQY headends, we offer you more options, with more advanced technology
L]

than anyone else. So no matter how you plan to compete, plan to make

Scientific-Atlanta your headend partner. “
Call 1-800-722-2009. '/ h

Scientific
Atlanta
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brovdband trleviein A st rysom of By |8
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service, White noted. In terms of hard-
ware, three “pretty straightforward” in-
gredients are needed, which include the
following (see accompanying figure on
page 76):

* A connection between the headend
and the larger Internet.

* Some sort of routing mechanism,
presumably at the headend but possibly
elsewhere.

¢ Equipment at the customer site to
talk to the subscriber’s PC or other com-
puter equipment.

The headend is where the cable
plant, which functions as one or more
local area networks, is tied into the In-
ternet, “and the Internet is really noth-
ing but the biggest wide area network
there is,” White said.

Typically present at this interconnect
are frequency translators, RF modems,
data routers and servers storing the
most frequently accessed content.

A major design decision involves
whether to be a “bit pipe” or a “value-
added carrier,” in White’s words. Some
MSOs will link up their headends to the
points of presence (POPs) of partnered
on-line service companies, like Com-
puServe, America Online, Microsoft
Network or Prodigy, leaving many
value-added functions to these partners.
Those who choose to create their own
“value-added” services, such as Tele-
Communications Inc.’s announced
@Home service, will connect directly to
Internet backbones with no on-line ser-
vice provider in the loop.

At the network level, upgrade deci-
sions many MSOs are making now —
about fiber, amps, node sizing and net-

work management tools — all will im-
pact on their systems’ ability to trans-
mit high-speed data, White noted.

Another decision is upstream signal-
ing. White noted that although all
MSOs apparently want to use cable
plant RF upstream eventually, some
“will undoubtedly choose to use a telco
return path initially in order to bring
the service to market in a timely fash-
ion.”

At the customer premises, perhaps
the biggest decision is whether to go
with asymmetric modems, which are
faster downstream than upstream, or
with more expensive symmetric
modems, which support the kind of
high-speed uploading needed for serious
telecommuting or videoconferencing, he
said.

Caches and backhones

Since “the Internet is scattered all
around the planet” and disk space is
getting cheap, White expects to see “a
huge move toward caching.” People, he
says, are unlikely to want to pay for 10
Mbps-or-greater connectivity if they’re
pulling material from a remote server
that has a much slower Internet con-
nection. Because of this problem, White
thinks cable companies may want to
cache frequently accessed content in
“several gigabytes” at their headends.
One problem he sees as solvable is
making sure users get content that’s as
current as that on the source server.

Guaranteeing high-speed throughput
also will require that cable companies’
connections to Internet backbones, and
the backbones themselves, all be ex-
tremely fast, he noted.

Cable companies “will need to have
good traffic models” so they’re sure their
flat rates are high enough to cover what
they will be paying Internet backbone
providers, who have already announced
they intend to meter and bill for the ag-
gregated traffic they carry, White said.

Cable modems and PCs will not, in
White’s opinion, usurp the role envi-
sioned for digital set-tops, video servers
and TV sets. “Computers are making
great strides, but they’re still primarily
meant for data communications and
manipulation of data,” he said.

He sees television and cable modem
services being complementary. Movie
trailers (in real-time), promotions and
giveaways, interactive ads and other
communications-intensive services —
these will all be huge modem service
features, he predicts.

“People like getting information
when they want it through their com-
puter. But one-way mass distribution,
pushing a lot of video down to the cus-
tomer, is still the core cable business.
It’s been optimized for that and will
continue to be so0.”

Besides, he adds, “The Internet is
not set up to take the stream rates of a
video server.” That may change eventu-
ally, but White likes to remind people
that cable modem services will be just
one fairly narrow two-way channel
amid the hundreds of digital video
channels on a future cable systems.

“Cable modem service will provide a
big pipe relative to what most people
are used to for data communications.
But it’s really only a small segment of
the pipe that the cable industry is al-
ready delivering.” CT

”lnMappmg & Design?

Field Mapping Services

Reader Service Number 223

Design Engineering
Asbuilt Digitizing
High Capacity
On-time Delivery
First Class Quality

International Expertise
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. THE BEST SOURCE OF REVENUE SINCE TV.

W

It's the MetroAccess™ system from Zenith Network Systems. A complete solution to the growing need for
community-wide data communication services. And it's ready to install. eog'iy to generate revenues. Ready to do
ifie

for you what it's already doing for other communifies. Today.

The MetroAccess system is a total headend-to-customer hardware system for inexpensive, real-time, two-way data
communication over hybrid fiber/coax or coax-only lines — with desktops, portables and networks.

THE POWER AND PROFITS OF THE METROACCESS SYSTEM
With the MetroAccess system, your customers can fap info every interactive compuler service they want foday, as
well as every service they'll demand tomorrow. A demand certain to explode due to data communication’s ability
to {)ring dispersed community resources together on a single network.

This makes your community a vast source of potential profits, particularly from such imfporfonf community
institutions as government, business, medicine, education and public safety.

PLUG IN TO THE POWER™
Zenith's MetroAccess system is ready to plug you in to the power and profits of data communication technology.
And our technical marketing and sales staff will work with you to help sell the system throughout your community.
Another reason to plug in to t%e power of Zenith. Today.

Reader Service Number 188

To receive our free information kit, call us today at 1-800-788-7244.

©1995 Zenith Elecironics Corporation. MetroAccess ™ is a trademark of Zenith Electronics Corporatian. Zenith Network Systeins is o Division of Zenith Electronics Carporation.
CD9514-2



PRODU (T HNERIE

subscribers to be received by the head-

®
Headend receiver R

The Telecom Products Group of While the traditional downstream
Stanford Telecom announced the channel is relatively straightforward
STEL-9244 burst receiver for interac- to implement, the upstream channel
tive cable TV digital headend equip- 1s more difficult because it consists of
ment. The unit offers a ready-made so- hundreds of subscribers sending in-
lution to one of the most difficult tech-  formation through a single line. This
nical challenges in implementing inter- funneling of digital signals is com-
active broadband services: providing pounded by the addition of noise and
the upstream demodulation functions other interference.
that enable information transmitted by To meet this challenge, this stan-

FILTERS

DELIVERED QUICK

® The most highly selective
bandpass filters.

® Notch filters which do not

“ ’ interrupt adjacent channels.

H' ® Pay-TV traps shipped
overnight.

. \ ® The broadest selection of

= g terrestrial interference

% any filters to improve C-band

g reception.

4

® Custom filters designed to
your specifications.

ASK FOR OUR CATALOGS:

C/91 for CATV filters.
Fastrap/90 for pay-TV traps.
Supernotcher/90 for notch filters.

MTV/91 for terrestrial interference
filters.

MRC

MICROWAVE FILTER COMPANY
6743 KINNE STREET

EAST SYRACUSE, NY 13057

800-448-1666 * 315-437-3953

FAX: 315-463-1467

Reader Service Number 217

dard board-level QPSK headend re-
ceiver provides robust performance in
the presence of impulse noise and
other channel degradations, while
providing the necessary digital signal
processing to demodulate signals that
have been optimized for upstream
transmission over hybrid fiber/coax
systems. Prototypes of the unit have
been tested using actual upstream
echo profile measurements from cable
plants. The results showed degrada-
tions less than 0.5 dB, according to
the company.

The receiver operates in the 5-40
MHz range at 2.59 Mbps. This perfor-
mance allows efficient utilization of
the spectrum allocated to the return
path, and is suitable for both telepho-
ny and data applications.

Reader service #309

UPS systems

Alpha Technologies introduced the
CPS Series of expandable uninter-
ruptible power supply systems for
cable TV and broadband communica-
tions networks. Designed for local
powering of hybrid fiber/coax nodes,
the units provide unprecedented pow-
ering flexibility, according to the com-
pany.

Because power requirements can
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MORE THAN A TRAP,

AN EAGLE IS YOUR GUARANTEE THAT YOU'RE TAKING ADVANTAGE OF THE LATEST TECHNOLOGY.
EAGLE INVENTED THE CYLINDRICAL TRAP IN 1975. SINCE THEN, WE'VE LED WITH BREAK-
THROUGHS IN SUPER AND HYPER BAND NEGATIVE (ESN) AND POSITIVE (SIDE BAND
INTERDICTION) TRAPS, INCLUDING SUPERB PERFORMANCE AT 1 GHz.

LEADERSHIP IS ASSURED BY ADVANCES IN TELEPHONE INGRESS

SUPPRESSION TRAPS AND DIPLEX FILTERS. £\

N —— L 4
FOR TECHNOLOGY AT THE CUTTING EDGE, ‘5&&!.‘5’
CALL ]-80 : |48-7474‘ P. 0. Box 2457 @ SvRacuse, NY13220‘USA

800-448-7474 # (315) 622-3402  Fax (315) 622-3800

Extension 14
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Reader Service Number 232

Lookindg For Trouble?

It's a tough job tracking down trouble spots to keep your fiber
optic system up and running without a hitch. Give it your best
shot by arming yourself with some of the most wanted hand-
held test equipment in the industry. Siecor’s complete line gives
you all the ammunition you need to head trouble off at the pass
and collect your reward.

Using our Optical Power Meters, Light Sources, small TALK™
Fiber Communicator, CheckPoint™ Fiber Identifier, and Visual
Fault Locator will reduce down time and keep your revenues
flowing. Each is an outstanding performer, easy to work with,
and designed for the field. All have the advantage of Siecor’s
unsurpassed knowledge of fiber plus our reliability, service and

technical support. You won't find a better investment

e OF @ Detter company to count on.
SIECOR

W;;MI% So call 800-SIECOR-4, extension
== 5040 if you're looking for the best.

Shown: 05-210 Laser Source, CheckPoint Fiber Identifier, OM-105 Optical Meter

vary drastically by subscriber (de-
pending on the services provided),
these units fill low-power require-
ments and permit additional capacity
to be added as new services grow.
The standard configuration consists
of a single power supply module and
battery string. By adding an addi-
tional power supply module, the over-
all capacity can be expanded to more
than 3 kw. Additional batteries
and/or a generator can be added for
extended standby times.

Reader service #306

Power meter,

light source

Trilithic’s TR-2040 optical power
meter and Series 3000 light sources are
said to be designed to provide years of
dependable service in the most rugged,
demanding applications. The company
says that aluminum casings, tactile
membrane switches and rubber impact
bumpers give these units exceptional
resistance to shock and water damage,
and an optional padded case adds even
more protection.

Both units operate for eight hours on
a charge and have a special quick-
charge mode for fast recovery. The stan-
dard TR-2040 operates at four wave-
lengths: 780, 850, 1,300 and 1,550 nm.
The light sources are available in all
common wavelengths.

Reader service #312

Leakage
detector/SLM

Wavetek introduced the Intercep-
tor CLI-1450, a combination leak-
age detection and signal level
meter. It incorporates a highly sen-
sitive leakage detection mode and
MicroStealth measurement technol-
ogy to make it the most versatile
meter for advanced cable networks,
according to the company. -
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The lightweight hand-held meter
features a leak detector with the
sensitivity and accuracy required to
find and measure cable leaks, but
still includes all the powerful fea-
tures of MicroStealth SLMs: multi-
channel measurement displays, a
go/no-go quick check function (to
ensure FCC compliance and reduce
subscriber call-backs) and an easy-
to-read, high-resolution LCD.

With the growing implementa-
tion of digital carrier transmission,
guarding against ingress is impor-
tant. More installers are required to
certify cable installations by check-
ing for leaks. This unit also can be
used by leakage crews, and with
leakage GPS tracking systems. It
also provides signal level measure-
ment in cases where repairs are re-
quired. In addition, the headend
video “tagging” option differentiates
leaks in overbuilt systems, increas-
es detection range and limits false
alarms.

Reader service #310

MDU amplifier

Lindsay Specialty Products un-
veiled the 7000 Series MDU amplifi-
er, which utilizes the company’s
patented Dynofin housing. The tam-
per-proof amp features high-tolerance
NC milling, which produces cool run-
ning operation, and greatly improved
EMI isolation, according to the com-
pany.

The unit also features two-way
symmetrical performance, 5-42 MHz
reverse, 1 GHz forward bandwidth,
power doubling options, ALC control
and many gain options to 42 dB.
Reader service #308

Active combiner

The R.L. Drake Co. added an ac-
tive combiner to its line of commer-
cial cable headend equipment. The
AC16 active combiner and PC16
passive combiner create a series for
use in cable and SMATYV installa-
tions that combines the outputs of
at least 16 modulators, channel pro-
cessors or commercial satellite re-
ceivers onto a single coaxial cable.
Together, these two units can be
used for system configurations that
require combining up to 77 different
channels.

The AC16 compensates for loss in
the system when combining multi-
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Model Shown:
Minimax-M800

All Models Feature:

Q Fast Digital Tuning with 1 dB accuracy

@ C/N Hum and Favorite Channel Pgm.

Q@ Frequency ranges from 5-862 MHz available

Call today to find out what MINIMAX can do for you!

201-569-3323

USA call 1-800-569-6299

European Distributor Inquiries Welcome!

®
a e co 75 West Forest Ave. » Englewood, NJ 07631 USA
(201)569-3323 « Fax(201)569-6285

MEET MINIMAX!

Peak Performance in the

Accurate, lightweight,
rugged, easy to operate,
and low cost —

Sadelco's new MINIMAX
Signal Level Meters come
in two versions to meet
your special needs —
CATYV versions feature:

Q Digital dB Readout

Q -30 to +50 dBmV range

Q Autoranging Attenuator

MMDS versions feature:

0 Real-time Microammeter
and Digital dB Readout

Q -20 to +40 dB range

Q MMDS downconverter
power supply

ple channels and cuts down on the
amount of equipment. With this
unit, an operator needs only one
amplified combiner instead of a dis-
tribution amplifier and combiner.
The unit features a built-in am-
plifier and a gain range adjustable
over a 10 dB range minimum. An
additional input also is provided to
allow for connection to passive com-
biners, and the test output is acces-
sible from the front panel. The in-
ternal circuitry of the unit allows
adjusting combined output to the
same level as the other inputs. The

unit also comes with a removable
power cord.
Reader service #307

Hand-held SLM

Sencore introduced the hand-held
SL754 Channelizer signal level
meter. The unit is designed to be an
affordable answer to equipping ser-
vice technicians, allowing them to
tune to any CATV channel in the
spectrum 50 to 810 MHz, plus 5 to
50 MHz with the optional sub-band.

In addition, frequency tuning al-
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just a few of over 2,000

cable-tv products available from

Call for your
FREE copy of
the best
catalog in the
industry
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lows the user to tune to any frequen-
cy to measure pilots, DMX carriers,
converter control signals or other
carriers used in today’s modern sys-
tems. The unit eliminates the guess-
work of using a manual tuning dial
with hard-to-read or nonexistant
channel indicators. The unit allows
the user to switch between FCC
standard, HRC, IRC, VHF and UHF
channel plans or build a custom
channel plan right from the key-
board.

The large two-line LCD is said to
be easy to read even in the brightest
sunlight and in the coldest weather.
There are no confusing scales to in-
terpret or attenuators to add or sub-
tract from the readings. Attenuator
functions are automatic and provide
direct signal level readings from -35
to +60 dBmV.

In addition to signal level mea-
surements, the unit enables the user
to test hum on any carrier, not just a
test carrier, but on any live “in use”
TV carrier on the system. This elimi-
nates the need to interrupt a cus-
tomer service to get these critical
measurements. The unit also allows
C/N and A/V readings while simulta-
neously measuring video and audio
levels to help in testing system per-
formance and troubleshooting.
Reader service #304

Cleaner

HydraFoam 2020, new from Amer-
ican Polywater Corp., is a foaming
aerosol cleaner that dissolves a wide
variety of CATV
and telco grime
using a unique
water-based,
nontoxic,
biodegradable
and water-rins-
able formula
that is certified
to contain no
sulfur, halogens
or butyl. The
cleaner clings to
vertical sur-
faces and pene-
trates porous
materials, lift-
ing grime with
foaming action. As well, it contains
no CFCs or chlorinated solvents and
is safe on plastics and the environ-
ment.

Reader service #311

Reader Service Number 226

| Smart Battery Charging.
& Hot Swapable Modules

: @ Advanced PWM Inverter
Technology

@ Compatibility w/Capacitive Loads
@ Best Industry Warranty

# Proven Reliability

# Cradle-to-Grave Product Support

Power Supplies are a critical component in your Broadband system making
Performance and Reliability a paramount concern.

PowerTronics products have been time tested and proven reliable for
many years. Failure rates of less than 1/2% per year demonstrates this
company’s commitment to Quality and Reliability, backed up by the best
warranty in the industry.

PowerTronics patented technologies, such as Smart Battery Charging
and advanced PWM Based Inverter designs, afford features and superior
performance characteristics not available in other power supplies.

PowerTronics strives to reduce your overall power supply “Cost of
Ownership” by applying our technologies to reduce things like battery cost,
maintenance cost.

PowerTronics and Power & Telephone are teamed to support your
powering needs and to keep you within budget without
compromise.

Power TRONICS =l Pouwer & Telephone
EQUIPMENT COMPANY INC. A SUpplu Companu

800/238-7514

Transmitter/receiver

ed frequency system transmitter and
receiver that allows cable operators
and network broadcasters the flexibil-
ity to locate satellite antennas up to
40 km away from studios and the
headend. The new System 10000 L-
band unit features an extended fre-
quency range from 950 ta 2,050 MHz,
the emerging world standard for cable
TV networks.

lite signals over a fiber cable over long

distances without repeaters or equal-
izers, offering flexibility in choosing
antenna sites. Using the company’s
technology, users are able to install
satellite dishes at more remote sites
that provide maximum directional cov-
erage instead of being forced to locate
them in close proximity to the head-
end. Satellite earth stations based on
waveguides and coaxial cable, on the
other hand, require antennas to be
virtually co-located because traditional
cable experiences unacceptable signal
losses at high frequencies.

Reader service #298

Ortel Carp. intreduced its expand-

The system can transport all satel-
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AN B ASICS

By Jerry Thorne

Understanding intermediate
gain hybrid amplifiers

n the 1970s, a well-
known cable TV in-
structor lectured, “The
best cable TV amplifier
has 20 dB gain.”

In many applications in the
headend or in some multiple
dwelling unit (MDU) installa-
tions, the decibel vs. the dollar
bill ratio finds its mark in single-
hybrid amplifiers with an 18 dB
or 22 dB hybrid inside. This type
of amplifier works in the home
when a low-cost, 10 dB gain tran-
sistor amp has too much distor-
tion due to high output levels.
The single hybrid amplifier also
can provide needed channel lash-
up isolation in a single headend
serving multiple franchise chan-
nel lineups.

Today’s installer is sometimes
faced with a need for more signal
in the subscriber’s home. With
the proliferation of VCRs, home
theater system, bedroom TV set,
TV sets in the den and now com-
puter modems, many homes have
four or more outlets. Changing
the tap in the feeder line will get
more signal inside. But of course,
that will increase the tap inser-
tion loss and lower levels for the
remainder of the feeder line. So-
lution: Amplify the drop signal.

Amplifier manufacturers have
responded with low-cost, low-gain
drop amplifiers and house ampli-
fiers with passive return, some
with active return paths inside.
These amplifiers work well when
output levels in the +15 to +20
dBmV range are needed. For
large hotel, motel and condo ap-
plications, there are many high
gain, push-pull, power-doubled,
feedforward and even dual

“The push-pull
hybrid configura-
tion provides a
higher output
capability than
low-cost, single-
ended transistor
models.”

power-doubled (we say “quadra-
powered”) amplifiers with two-
way capability that work well for
those applications.

jerr_y Thorne is an applicatfons
engineer with Quality RF Services Inc.

Figure 1: Small MDU amplifier application

MDU dilemma

For small MDU applications,
low-cost transistor drop amplifiers
with 10 dB gain are not enough.
For example, in the patio home
design prevalent in parts of south
Florida, it’s common to have four
apartments, each with three bed-
rooms, in a single ground-level
building. With these types of
buildings, each residence could
have four outlets, and some of
those outlets could have a two-
way splitter to feed a converter,
TV set/VCR combination or com-
puter modem. Just the splitter
losses alone can account for up to
15 dB or more, not to mention
drop cable loss and slope consid-
erations at 550 or 750 MHz.

With this kind of small MDU
environment, a low-cost single
hybrid amplifier with 17 to 21 dB
of gain and an active or passive
two-way return path has real
possibilities (Figure 1). The push-
pull hybrid configuration provides
a higher output capability than

=l

Computer modem
VER/TV set

——» Guest room TV sef
= Big screen TV set

> Bedroom TV set
: ) (Loss =14 dB +)
Apariment 2
Aportment 3
Apartment 4 Total losses to computer modem
and VCR/TV set = 18 dB + cable loss
inside the aportment
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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 Telecommunications Engi-
neers. The prices listed are for SCTE
members only. Nonmembers must
add 20% when ordering.

@ Exploring Fiber-Optic Architec-
tures — Ed Callahan, Earl Langen-

— RS HELF

berg, Bob Luff, Jay Vaughan and
David Willis discuss the different
fiber architectures in use today,
covering fiber’s uses, performance
and future applications. (1-1/2 hrs.)
Order #T-1106, $45.

& [nterdiction and Other Signal
Security Techniques — Paul Harr,
Roger Pence, Leonard Falter and
Terry Mast define and evaluate sig-

|

REMUOTES

BUY FACTORY DIRECT AND SAVE!

All remotes ore

SA 8600 SA 475 {w/vol) JER 450 JER 550 (w/vol) ?uulity tested.

Operates 8600 Operates 8540 & Operates Jerrold 0P, 0PBB, 0PV, DN Call for technical

onscreenprogrom 8590 series DRX 400 series 587, Starcom VI, DL4 specifcaions.
$4.25 $4.25 $4.00 $4.00

— VOLUME DISCOUNTS ENCOURAGED —

ALSO NOW
AVAILABLE:
SA 075

SA175

JER 400

JER CFT 2000
PAN 120

PAN 140

PAN 170
PIONEER (w /vol)
TOCOM, ZENITH,
6in-T UNIVERSAL

J(7200 $3.75 ony quontity
Fits Jerrald 7200 series.

SC8600

FAX: 818/504-6522

Fits Scientific-Atlanta 8600 series.

SPNOVAPLEX E{I[IFH: il 174

——samples available on request —
Novaplex, inc. 8818 Bradley Ave, Sun Valley CA 91352

ALSO AVAILABLE:

SA 8500 PAN 110
SA 8511 PAN 120
SA8520  PAN130
SA 8525 PAN 140
5.95 anyquonfity  SA8550  quanti
$ Loy SA 8580 gritingty
sAg590  discounts)

credit terms available

Reader Service Number 227
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nal security methods of preventing
service theft, including positive and
negative traps, scrambling, inter-
diction and video compression. (1
hr.) Order T-1107, $35.

* Anatomy of Professionalism —
Produced by SCTE in association with
the National Cable Television Associa-
tion and funded by CableLabs, this
outstanding program serves as an ef-
fective tutorial for BCT/E Category
VII, “Engineering Management and
Professionalism.” Even for those who
are not pursuing BCT/E certifica-
tion, this professionally produced
tape offers an in-depth evaluation
of case studies relating directly to
cable industry operations. (1 hr.)
Order #T-1110, $18. (Reference
for BCT/E Category VII)

Note: The videotapes are in color
and available in the NTSC 1/2-inch
VHS format only. They are avail-
able in stock and will be delivered
approximately three weeks after re-
ceipt of order with full payment.

Shipping: Videotapes are shipped
UPS. No P.O. boxes, please. SCTE
pays surface shipping charges with-
in the continental U.S. only. Orders
to Canada or Mexico: Please add $5
(U.S.) for each videotape. Orders to
Europe, Africa, Asia or South
America: SCTE will invoice the re-
cipient 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 Master-
Card.

To order: All orders must be pre-
paid. Shipping and handling costs
are included in the continental U.S.
All prices are in U.S. dollars. SCTE
accepts MasterCard and Visa. To
qualify for SCTE member prices, a
valid SCTE identification number
is required, or a complete member-
ship 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 in-
formation to (610) 363-5898.



Stanford Telecom Infroduces. . .

an Easier way te Get Upstream!

Modulator & Demodulator
Solutions for HFC
Upstream Applications

= Field tested technology reduces risk
= Data rates up to 2.56 Mbps to
support a variety of applications
= Based on proven QPSK technology
= Extremely fast acquisition
time to minimize

channel over-
head

STANFORD
TELECOM®

480 Java Drive - Sunnyvale, CA 94089
Tel: (408) 541-9031 - Fax: (408) 541-9030
e-mail: tpg_marketing@stelhq.com

ow, Stanford Telecom takes the work out of creating
modulator & demodulator designs for the upstream portion of

your interactive CATV system ... we've already done it for you.

We've developed the STEL9244 standard head-
end demodulator... a ready-made solution
to the noisy upstream environment. As a

companion, we offer the STEL-1103 digital
modulator ASIC for subscriber applications. Both

products are ready to be designed into your specific application.

We bauve the experience. We bave the products. Phone or e-mail

us today for a packet of detailed information.

At the Western Conference Show
See Us at Booth =1502

Reader Service Number 138



—
FREE 44pg Catalog & 80 Audio/Video Appluc
el JONE = AERIAL BUCKET TRUCKS
108 N N l— TRANS, ACN, | -3 | 0 S
suns0a VOECO2 g TARR, NREO,/ voxes [ URPL US Large selection geared
Tin8-om Video/Audio ' for CATV
l! > j :{'Lv“;’gm E%F"J WE BUY AND SELL QUALITY CATV EQUIPMENT STANDARD TRUCK &
RSB Syne Diat. AmBIE - Routing Switcners L5 | LINE AMPLIFIERS, TAPS, CONNECTORS EQUIPMENT CO., INC.
OPAMP LABS INC (213) 934-3566 CONVERTERS - ALL TYPES AND MAKES 1155 Hill St. S.E.
1033 N Sycamore Av LOS ANGELES CA, 90038 HEADEND EQUIPMENT Atlanta, GA 30315
Ph: 1-800-241-9357
USA » (619) 757-3008 * Fax (619) 757-4048 Fax: (404) 622-4462
USA BUCKET TRUCKS

Call Joe Sadel

Hi-Tech 1 GHz :
« Fiber Optic White Noise = . dB-tronics
Tester SOUl'Ce N Cable Television Equipment

Sales & Service Center

Santa Barbara, CA TEL/FAX 805-682-3341

‘ Check Us Out For

Custom Made

Jumper Assemblies
Service ROCKY MOUNTAIN All Brands Fittings/Cable

Since JUMPER CABLES “ “° TnG. 50

Smentlflc
| /h Atlanta

Industry

Parts & Services ‘

S-A SPECIALS

>
(="

1966 P.O. Box 9707 ¢ Helena, MT. 59604 «F Female +RG - 56 o~ Genuine S-A Parts In Stock
o *«BNC *RG-11 i

*PL * Other » Factory Trained Repair

[— Our jumpers never leave our plant during construction, insuring inspection of each phase / Sales of New & RMF Equipment

of construction. Our quality control insures you of the lowest RF leakage possibe. Dt i Wiack
) Call for pricing and free sample. (406) 458-6563 v/ Purchase of Wreck-Out & Excess

Equipment

L v’ 450 & 750 MHz Equalizers
o CALL OR FAX US FIRST
—_— TEST EQUIPMENT Telephone: 803-574-0155

Reconditioned Wavetek, HP, Tektronix and more. Signal Level Meters, Sweep Systems, .o“' "a, USAToll Free: 800-356-2730
[

TDR's, Power Meters, Spectrum Analyzers, Frequency Counters and Fiber Test Equipment. Fax: 803-574-0383

Guaranteed to meet/exceed manufacturers specs. 90 day warranty standard.

SATELLITE ANTENNAS

dB-tronics, Inc.
145 Tradd Street

w Used Scientific Atlanta, Andrews, Vertex, RS! and others. 7 meter and up. SPa”a"b“'Q SC 29307
w PTL Cable Services Inc. USA * Phone (407) 747-3647 + Fax (407) 575-4635 r—
BUY-SELL-TRADE @

(|
= BOUGHT / SOLD / SERVICED
— G. 1. VideoCipher I - $299 | Standard 24 PC - $§225

Mag. 5-330 Trunk - $299 N SA 330 Trunk -$199
w Jerrold SJ Trunk 301 -$199 Syl/Tex 2000 Trunk - 5199

Jerrold SJ Trunk 400 - $299 s Jerrold JLE-400 -$85
— Magnavox 5LE330 -$ 85 Jerrold SJ 450 Trunk - 5435

SA Slimline 450 Trunk - $435 T Jerrold SLE/SLR -$ 19
on SA 8525 w/ Remote -$ 25 O Hamiln CRX -5 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 SU RPLUS

WE SERVICE WHAT? WE SELL! SINCE /982
D I NA ALL TYPES OF EQUIPMENT NEEDED - FAX LIST N Ew & U SE D

SEFIDRVICES. INC. (610)279-8000 » 800-WT ARENA « FAX 279-5805

Connectors, Taps, Headend,

4

Line Gear, misc.

e
o / "
"

Ng\p BUTLERTELECOM

3 )
For more than 20 years, we have been building our network of TM BRO KE Rs

professionals to provide you with the tailored expertise you need. 5402 Highway 95

Management, Technicians & Adminsitrative Staffing Cocolalla, ID 83813 USA
Drafting - CAD, Microstation Broadband Design Phone: (208) 683-2797
Strand Mapping Project Managment Drop Placement i
(208) 683-2019

For more information about our services, or to apply for a position :
with Butler Telecom call 800-888-8412 kax: (208 8852374

)

X

EOE M/F/V/D




We challenged our
engineers to come up

® with a winch that
includes convenience
o and affordability and
the most accurate
charted pull force -
CABLE ever. Now you can pull
PLACEMENT acﬂallyd Of{ bténder-
WINCHES ground; e o
Wats: 800-228-1003 coaxdal and accurately
chart force on paper
Fax: 402-987-3601 or PCMCIA cards. Call
URL: http://www.siouxlan.com/broyhill || ¢ o 0" B r0nil The

E-MAIL: Broyhilsal@aol.com

Broyhill Mfg. Co. for

more information.
FOR EVERY

ATV FILTERS gyerzy e

e We love:

EMERGENCIES

SPECIAL NEEDS

GIVING ADVICE
FAX OR CALL FOR OUR CATALOG

COMMUNICATIONS & ENERGY CORPORATION
Telephone 800-882-1587 Fax 315-492-0732 USA

e Channel BPF = Bandsplitters
o Lowpass/Highpass Deletion/Reuse

o Security Traps & Filters

Charles Wright

(815) 698-2564

Rt. 116 & I-57, Central Plaza
Ashkum, IL 60911

| ame e amw CAD
i §Wm DRAFTING
W 4= SERVICES,INC.

* Base Mapping
 Strand Mapping
« Digitizing Services

* As-Built Mapping
e System Design
* System Walkout

Specializing in high volume precision drafting.
“Quality service for all your
cable drafting and design needs.”
Call for literature.

We Buy Scrap CATV &

MATEJKA =

Cable Recovery Inc.
Coast 10 CoAST SERVICE

818 W. 3rd St. @ P.0. Box 1224
Buyers oF SCcRAP CATV  Winona, MN 55987

Tel: (800) 831-2925

ENGINEERING AND DOCUMENTATION SERVICES

Now building subcontractor staff, any subs aerial or U.G.
interested. Please send or fax resume/literature on compa-
ny and work locations desired.

Attn: Danny Kern, Jr.
833 Arapaho Road
Richardson, Texas 75081
Suite 203

(214) 907-2742
Fax: (214) 690-6014

130 SPECIALIZED TRUCKS IN STOCK
(10) Telsta-Versilift 1 Ton Buckets In Stock
(10) Digger Derricks Etc.
(50) 28 To 75 Ft Bucket Trucks In Stock
Call For Price List: (215) 721-4444  Fax: (215) 721-4350
. Opdyke Inc.
o : Fr Truck &pE:uipment Sales
~

3123 Bethlehem Pike
i E ,‘_ | w o ‘,

We Buy Surplus Trucks

David Sylvestre
203-953-9240

—EDJ

COMMUNICATIONS INC.

WIRELESS SERVICE

Area Evals

Data Base Information

Wireless Installs/Roof & Trees
MDU Prewire/Postwire

65" Tower Trucks for Site Surveys

Hatfield, PA 19440 USA
MIDWEST CABLE SERVICES

- NATIONWIDE BUYERS -
CATV SCRAP CABLE AND USED LINE GEAR

P.0. Box 96, Argos, IN 46501

Phone: (219) 892-5537 ¢ FAX: (219) 892-5624
(800) 852-6276

Professional Installation .g,-,,ce 1986
& Technical Services,

An Engineering Services Company dedicated to:

* SWEEP - BALANCE - PROOF
* CALAN Eauippep - 1GHz
* COMPUTERIZED REPORTING

* SPLICING & ACTIVATION
* SYSTEM MAINTENANCE AND REPAIR
* 750 MHz SweeP EXPERIENCE

* ELECTRONIC UPGRADES - RESPLICE

CINCINNATI, OHIO
Fax: 513-583-1140

800-457-4569

SSINISNAE

Ad0LD)3IdIA




-
(=
o
[—
L
L
(="
[

» | 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

Steve Williams
President

SCTE SUSTAINING MEMBER

CATV DESIGN

ASSOCIATES, INC.

SINCE 1979
* AutoCad Drafting
¢ Cad Training/Setup
» Scanning Services

5524 Bee Caves Rd., Suite C1 « Austin, Texas 78746

(512) 328 -2461 * Fax (512) 328-3009

* Design
e Strand Mapping
* As-Built Mapping

Jumper Cables
CUSTOM MADE CABLE ASSEMBLIES INCLUDING:
Fto F, Nto N, BNC, RCA, F-81

Gilbert AHS
LRC

Off Shore
Amphenol

RG-56
RG-59
RG-11
RG-213
RG-214

We will make any cable assembly. Quick delivery on all colors and lengths.
Fax: (602) 582-2915, PH: (602) 581-0331

335 W. Melinda Drive, Phoenix, AZ. 85027 USA

Belden

Times
Comm/Scope
Intercomp

SPECIAUHES

Pans Distribytorfor ~ Scientific Atlanta
Panasonic

Call for Catalog

(800) 233-8431

Rancho Cucamonga, CA

Y1 S10ON

Cosmetic Replacement Parts
SA Cases, Jerrold Bezels/Cases

Specialty Tools: Bits, TORX
Pioneer, Avsafe

Overlays, Keysets, AC Cords New Remote Controls
Electronic Components Transformers, Batteries

Capacitors, ICs, Transistors Hardware

Diodes, VRs, Jerrold "A" PROM Screws/Washers,

New Panasonic Converters

Connectors, Rivets

AMS-1 CHARACTER GENERATOR

e Character
Generators

* VCR Controllers

* Video Switches

e Custom Hardware
and Software

ATARI Computer and Software
only $499.00!

OPTIONAL BATTERY BACKUP!

Dickel Communicatons Co.

FAX 310-496-4716

5208 East Hanbury St/ Long Beach, CA 90808 Tel. 310-496-0674

John Caulfield
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

CABLE CONSTRUCTORS, INC.

COMPLETE TURNKEY CONSTRUCTION  1-800-338-9299

o

« Coaxial and Fiber

* Mapping and Design

* Member SCTE

« Splicing and Activation

» Fusion Splicing

* Aerial, Underground &
Fiber Construction

* Material Supply

* Emergency Fiber Restoration

* System Sweep

* Proof of Performance

¢ Turnkey Headend

« Complete Turnkey Project
Management

| quality service performed on a timely basis |

CABRAFT CATV Mapping Specialists
cABLE SERVICES — Base Map Development
2321 S0t Streer — Strand/As-Built Walk-out
i"';";’ B oy CAD Drafting/Digitization
sosr032000 = G.LS. Development
806-745-1203 FAX — System Design
Contact: leff Baker — Make-Ready SLlI‘VCyS

— Permitting

— Subscriber Drop Audits

“Quality in Mapping”

NATIONWIDE INSTALLATIONS

NaCom a contractor with over 24 years experience
offering outstanding customer service for:

B Residential Premise Wiring
® MDU’s

® Drop Buries

= DBS

Call (800) 669-8765 Ext. 3046 / Nacom /

BUILDING COMMUNICATION SYSTEMS THROUGHOUT AMERICA

'BRIDGEPOINT
COMMUNICATIONS INC.
Aerial Underground
New Build Rebuild
Fiber Placement Upgrade Splicing
Installations Splicing

(214) 780-1988

DALLAS » HOUSTON ¢ PHOENIX « BOSTON ¢ HONOLULU




Test Gear For Sale FOR

Tektronix 2712 Spectrum Analyzer $7500

call John Manning 510-806-5374

SALE
Ditch Witch 520

sktronix 1503 $25¢( in Denver, CO P— o :

Tektronix 1 (,). C TDR $2500 Rotary Blade Trencher 6™-12" Scientific Atlanta B-Mac Encryption for sale.

. or best ofter _ 2 years old Decoders and Encoders (MBE and Level

Both |nc'|ude battery pack options Less than 30 hours 1). Good Condition. Price Negotiable. Call
Low mileage and in great shape $1500 Kevin Mulhare, (212) 753-6024.

ask for Toby 303-680-5247

Satellite Equipment For Sale

Quality Cable & Electronics Inc.
1950 N.W. 441H Street Pompano Beach, Florida 33064

CONVERTERS
HEADENDS
DRrROP MATERIAL
LINE EQUIPMENT

ALITY

& LLECTRONIL S INC

BLE

New / Used
All Equipment /| Competitive Prices
Phone: 3052978+8845 Fax: 30529788831
Call or Fax us today with your request!
Credit terms available upon approval

FCC PROOF OF PERFORMANCE TESTING

+ HEADEND SERVICES
- COMPLETE HEADEND RELOCATION SERVICE
- RERACK AND REWIRE
- OPTIMIZE
PROOF
+ FCC PROOF OF PERFORMANCE
- RF PROOFS
VIDEO TRIANUAL PROOFS
* ON SITE TRAINING

TSB + DESIGN AND DRAFTING
- - RF PROOFS
- AS BUILT MAPPING
SYSTEM DESIGN
. M
P.O. Box 305 MAP MANAGEMENT AND SYSTEM UPDATES

Ipswich, S.D. 57451
(605) 426-6140

800-292-0126

‘-'m@ Quality Repait at Competitive Pticing

REPA
EPAIR Center Repairs & SALES

In Warranty Repair
Jerrold Addressable Repair Specialist

DP5, DP7 & DPV7 / Panasonic 1402, 1403
Remote Repair (URC 450, 550)

For more inforamtion contact:

TKR Repair Center
Tel: (908) 583-2026 o Fax: (908) 290-1677
25 Industrial Drive e Cliffwood Beach, NJ 07735

QQQQ

Free delivery
& pickup 1n
certain areas

TCI
AFFL.

APHOMMERCIRL ELECTRONICS, INC.

CRATV ENGINEERING SERVICES

EQUIPMENT REPAIRS METER CALIBRATIONS
L

* *
FCC PROOF OF PEFORMANCE

FREE PICKUP IN 18 STATES

800-247-5883

FIBER OPTIC

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
? « Activation ¢ Training * Emergency Service

AXS\(S Communications

P.O. Box 571 ‘ Planes 1057 * (1405) Buenos Alres

Danielson, CT 06239-0571 Repubilca Argentina
\_:I'el: 208-774-4102 * Fax: 203-774-4783 Tel: 582-2915 ¢ Fax: 582-1372

=Door to
Door Sales

mSystem
Audits

=Converter
Placement
Campaigns

Serving the industry since 1977

RCH CABLE

301 Route 130 South / Cinnaminson, NJ 08077
609-786-1701 / Fax 609-786-0121

"Video Poster"™ Page Generator & Controller
MAC & IBM Modem Access

Local Weather

“Temp:85 F Humidity 35%
T wind from SW @ 5 MPH
L Baro Pressure 29.3 HG.
Graphics, Logos, Low cost ads
Update remotely via any computer!

Scrolling messages... o s T L, T T
94 5q. asic system: .90 inc
\_12:24:30 JHURSDAY:2r o 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 external relays * Video Poster™ Instructions on
VHS tape * Ask about MAC & IBM Video Poster™ page design program "MACP" $179.95

Model * Price * Description of "Video Poster" ™ O Call for Demo tape

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)
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 iy
PK8 $179.95 |Controls 8 relays + DVM2; "WX1 & WSDM "+ IR inputs
WX1  $189.95 [Temp.+Humidity ; WX1B $249.95 inc. barometric pm(g. {:,-_;'

Infra-Red Remote Logos can display
VCR Control on Video Poster™

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 ShYEE
TSP1  $379.95 |Text-to-speech p voice ge each screen, [rr =
DVM2 $379.95 |Page controlied Digtal sudio; 10 messages, 2 min,  [Ecseseiziiossl 12

Uninterruptible power with 5 hour batteries

UPS1  $279.95

“Muitiple Graphics & Hi res photos display on all pages
VCreate flash, crawl text with photo graphics display pages
vVRemote 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

Consulting Tel: 714-671-2009 Fax: 714-255-9984

St. Brea, Ca. 92621*Mastercard*Visa*Discover*Amex*P0O*COD

Engineering
583 Candlewood
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BUSINESS

IF YOUR LIGHT IS OUT,
YOU COULD BE FINED!

Avoid Costly
FCC Fines
with CFT’s

[ TowerSentry.

For more information
on how to put TowerSentryw
to work for you, call...

1-800-448-8099

LR |

LASHER

Repair Service

10 Da
Turnarognd
|| CABLE KRAFT TOOL CORP.

1572 Cartersville Hwy.
Dallas, GA 30132

404-443-2624

CELEBRATING OUR
10TH YEAR OF CATV &
I TELEPHONE LASHER SERVICE

RAFTING ‘
ll:)]\%ENSIONS , Ce

~ 7 CATV & LAN Dratting
—AutoCAD drafting —Final design mapping

—Base mapping —MDU drafting
—Strand mapping  —Digitizing
—As-built mapping —Design

5065 Shady Oak Dr. « Hillard, Ohio 43026
Phone: (614) 529-1996 or (614) 833-1775
FAX: (614) 529-1996

L

Portable Spectrum Analyzers

* 0.1-1060 MHz range in one scan (0-100 MHz in 11 span widths)
* Measurement range: -108 dBm to +20 dBm
* Fully portable for field operation
* 5 resolution bandwidths {10 KHz-1 MHz)
* 50 dB input attenuator in 10 dB steps
* 2/10 dB scale display with base line clipper
* Multi-turn tuning
* Built-in AM/FM demodulation with speaker
* Digital controlled center frequency display
* Tracking generator {optionat PS-2A TG-01)
* AC/DC Battery powered {optional +12 V baltery pack)
« Compact size (10.3" x 4.0" x 12.3%}
List Price: $2175 *** $1895 *** Introductory price

V.Tech Instruments, Inc.
171 Bums Ave. » Lodi. NJ 07644

Tel: {201) 546-7635 » Fax: (201) 546-7651

TRAINING

FIBER OPTICS

A 3 day extensive program includ-
ing training in fiber splicing, termi-
nation and testing will be held at
the following locations:

¢ Jan. 23-25 Madison, Wi
* Feb.13-15 Sioux Falls, SD
* Mar. 12-14 Chicago, IL

$995 per person, includes compre-
hensive training material. For more
information call Jeannie Carlisle at
218.894.3726.

CENTRAL LAKES COLLEGE
Customized Training Division —
Staples, Minnesota EEOE/ADA

Wheeler Reeler
HYDRAULIC CABLE REEL TRAILER

Features:

¥ Easy, One Person Operation » Telescoping Loading Mechanism

» Designed With Low Center of Gravity  » Versatility in Size of Spool

> Very Simple Maintenance » Hoses & Wiring Protected Within Frame

go""por SLABACH CONSTRUCTION COMPANY
G

g@i 215 14t STREET
-
5 Ly

KALONA, IOWA 52247
TELEPHONE (319) 656-3434
A > FAX {319) 656-5486

Innovative design, quality fabrication

Call for a free catalog
800-233-8713
or 717-494-0620

To order,
call your preferred
Lemco dealer

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

™)

Exhibiting at OSP Expo, Dallas Booth 1175
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ComSonics:wc.
We set the standards.

Regional Service Representative

ComSonics, Inc., an employee owned company in the communications industry, has an immediate open-
ing for a Regional Service Representative. This individual will be responsible for direct sales and on site col-
lection of cable television equipment to be forwarded to ComSonics repair lab. They will additionally sup-
port the Regional Sales Manager in the accomplishment of projected sales forecasts.

The successful candidate will have taken courses in a related ficld, or at least two years of related experi-
ence. This individual must be highly motivated and willing to travel extensively mid week in an eight state
region of the Midwest. Please mail or fax resume and salary requirements in confidence to:

ComSonics, Inc.
P.O. Box 1106 ¢ Harrisonburg, Virginia 22801
Fax # 540-432-9794 ¢ Attn: RSR-MW ¢ An Equal Opportunity Employer

VECTORTEC
A rapidly growing telecommunications engineering
and data conversion company is currently seeking

CATV DESIGN ENGINEERS
Experience and proficiency required in the following:

Software:
Lynx or Focus (design and mapping), Microstation

Technical:

CATV Network design and powering system
newbuilds, upgrades and fiber networks.
Competitive salary and benefits.
Forward resume to: Vectortec
2809 Newby Road, Suite 109

Huntsville, AL 35805
or fax: (205) 539-0504

CABLE SEARCH ASSOCIATES

Professional Search and Placement

SCTE Sustaining
Member Sales
Marketing

Construction

Engineering
Management
Technicians

eter

roehlich & Co.
executive search

R

o \

' Office (708) 369-2620 FAX
P.O. Box 2347, Naperville, IL 60567
Fees Paid

TESINC

6523 N. Black Canyon Highway
Suite 200

tegegeienec Phoenix, Arizona 85015

P.0. Box 339 Weatherford, TX 76086

ADycom Company ~ (602) 242-8110 FAX (602) 242-8227

(800) 742-4947 FAX (817) 594-1337

All levels of
Technical Positions -

Wanted!

Experienced long term help for
Southeast rebuildsfupgrades

Corporate to HOUI'Iy. Aerial Crews
Operators and Unde’gg;‘cr;fsc’ews
Manufacturers Installers

Field Engineers

Call or Write. Fees Paid.

CABLE MAN, INC.
Call (601) 374-5832
Fax: (601) 374-2198

HOW ABOUT
A CAREER

We're taking television into tomorrow.

If you want to get connected to a technical career, look what we have to offer. We are the nation's
largest cable television company, with opportunities in the Chicago area, which is the world’s 3rd
largest media market. Our cable system is telephony ready, state-of-the-art, one of the most ad-
vanced systems in the world with 750 MHz and 450 miles of fiber optic cable. We seek individuals
who thrive on uncovering and solving challenges, but most important of all, have a passion to serve
our customers. If you have excellent technical abilities and enjoy the freedom of working outdoors,
we have opportunities for you. Because of our rapid growth and need for technical expertise, we have
the following positions available.

INSTALLATION TECHNICIAN: Responsible for installation of cable television in customers' homes.
PLANT LINE MAINTENANCE: Responsible for system troubleshooting due to equipment of power
failure.

CLI TECHNICIAN: Responsible for tracking and repairing signal leakage

SWEEP TECHNICIAN: Responsible for ensuring that the system is running at the proper specifica-
tions.

FIELD SUPERVISOR: Responsible for the supervision of the field technicians, including hiring, train-
ing and quality control of jobs completed.

HEADEND TECHNICIAN: Responsible for ensuring that good picture quality is maintained in our
headends.

We offer excellent salary ranges based on individual's technical experience. We have a competitive
benefits package with a 401K plan, unlimited career advancement and free cable. Background checks
and drug screens are required of successful candidates. Please mail or fax in your resume or stop in
one of our local offices to complete an employment application

TCI of lllinois, Inc. 3030 Salt Creek Ln, Ste 340
Arlington Heights, IL 60005 Attn: HR/ST
Fax # (708) 818-6758

EXPERIENCED CATV
POSITIONS AVAILABLE NATIONWIDE
Fiber/Coax Splicers
CATV Make Ready Engineers
Strand Mappers  Project Managers

CATV Designers As-Builters
Installers CAD Drafters

An Equal Opportunity Employer

Send Resumes and Call; 1-800-800-7886

the nation’s fastest growing HFC
network design contractor, is presently
accepting applications for the
following positions:

> BROADBANDS/RF DESRS.
> CADD DRAFTERS
> DATA ENTRY PERSONNEL

> SYSTEM PROOF/SWEEP &
BALANCE TECHNICIANS

> FIBER SPLICERS
> FIELD ENGINEERS
> FIELD MAPPERS

Excellent Compensation & Benefits

Mail Resume to:
DIGITEL NETWORK SERVICES
470 N. Clayton Street NW, Atlanta. GA 30245
or fax to: (404)682-4500
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December

4-7: Antec Fiberworks training
course, fiber-optic systems, Denver.
Contact (800) 342-3763.

5: SCTE Southeast Texas Chap-
ter meeting, BCT/E and Installer
exams to be administered, Walden,
TX. Contact Richard Grahn, (713)
579-6319.

5: SCTE Southeast Texas Chap-
ter meeting, BCT/E and Installer
exams to be administered, Houston.
Contact Richard Grahn, (713) 579-
6319.

5-6: Scientific-Atlanta training
course, interactive broadband deliv-
ery system overview, San Antonio,
TX. Contact Bridget Lanham, (800)
722-2009.

6: SCTE Appalachian Mid-At-
lantic Chapter meeting, BCT/E
exams to be adminstered, Cham-
bersburg, PA. Contact Doug Hair,
(717) 243-4918.

6: SCTE Delaware Valley Chap-
ter seminar, advanced systems and
competitive access, Williamson’s
Restaurant, Horsham, PA. Contact

L C AL ¢ [N

Chuck Tolton, (215) 657-6990.

6: SCTE North Country Chapter
meeting, Installer exams to be ad-
ministered, Paragon Cable office,
Minneapolis. Contact Bill Davis,
(612) 646-8755.

6: SCTE Smokey Mountain
Chapter Cable Technology Expo
95 vendor show, BCT/E exams to be
administered, Quality Inn, Johnson
City, TN. Contact Roy Tester, (615)
878-5502.

6: SCTE West Virginia Moun-
taineer Chapter third annual ven-
dor show, Ramada Inn, South
Charleston, WV. Contact Steve
Johnson, (614) 894-3886.

6-7: Scientific-Atlanta training
course, understanding hybrid
fiber/coax design, Chicago. Contact
Bridget Lanham, (800) 722-2009.
6-8: Scientific-Atlanta training
course, hybrid fiber/coax operation
and maintenance, Atlanta. Contact
Bridget Lanham, (800) 722-2009.

7: SCTE Great Plains Chapter
meeting, BCT/E and Installer
exams to be administered, Bellevue,

Planning Ahead

Feb. 21-23, 1996: Texas Cable
Show, San Antonio Convention
Center, San Antonio, TX. Contact
(512) 474-2082.

Feb. 25-Mar. 1, 1996: OFC '96,
San Diego. Contact (202) 223-8130.
April 15-18, 1996: NAB '96, Las
Vegas, NV. Contact (202) 429-5300.
June 10-13, 1996: Cable-Tec Expo,
Nashville, TN. Contact (610) 363-
6888.

NE. Contact Randy Parker, (402)
292-4049.

7: SCTE New England Chapter
seminar, converters, BCT/E and In-
staller exams to be administered.
Contact Tom Garcia, (508) 562-
1675.

9: SCTE Oklahoma Chapter
meeting, BCT/E exams to be ad-
ministered, Edmond, OK. Contact
Oak Bandy, (405) 364-5763, ext.
249.

9: SCTE Cactus Chapter seminar,
transportation systems, Dimension
Cable Office, Phoenix. Contact

DATAONCABLE???............
ceeeveso...YOUBET!!!

Whatever your needs in carrying data signals on
coaxial, fiber or hybrid

systems, ISC DATA-COM

has the answer.

Start with our cost-
effective PTM-series
modems and the matching T-series Data
Translators, or move up to our faster series
1000 modems with full remote access,

SERIES T-TRANSLATOR

terminal
- N programing
, SCom = = = and diagnostics,
[ ] — = = or to the newest

MODEL 2015 MODEM

1SC DATA-COM, INC. 1217 DIGITAL DRIVE, SUITE 109, RICHARDSON, TEXAS 75081
TEL 214-234-2691 « FAX 214-234-5480 » 800-728-5648

Reader Service Number 228

DS-1/E1 data rates.

e
—
-3

I
e sane

SERIES PTM-MODEM

Catalog
Number SI-11

{actual size)

FASTEN ALL 59 & 6 SERIES
SINGLE COAX CABLE TO WOOD ORIN
MASONRY WITH PRE-DRILLED HOLE

Screwln cur

i ® QOne clip holds either 59 or 6 series cable firmly without
limiting transmission signal bandwidth

® Patent pending “No Torque" design holds, adjusts and
releases the screw which aliows fastening without
pinching or kinking the cable

—— 8 Clip body is UV stabilized Lexan® and has a temperature

I“"H"IOII"HII -
SERIES 1000-MDOEM

ASTM B 117

range of -45° to 310°F which means no clip breakage

= = = Jewelin our crown, series 2000, providing ® Smooth, rounded edges of clip body will not cut or
abrade cable shielding as metal clips can, eliminating a
cause of signal leakage

8 Specially hardened, plated and treated screw with-
stands 500 hours of corrosive salt spray testing per

sTvLInX

Communications Products

201 SCOTT STREET / ELK GROVE VILLAGE, IL 60007
800-336-5469 / 708-952-8844 / FAX: 708-952-1633

Reader Service Number 229
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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

Commuonication 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.

 EraTEON Cme ALCOA

[®.ia8er precision 'Ibklmn/ix (‘/) 'l;‘:::”xlf;; .Ef::;m“ . m EXFO

Reader Service Number 191




low-cost, single-ended transistor
models. The output levels needed
for these applications can easily
be in the +25 to +40 dBmV
range. The hybrid amplifier also
has a better frequency response
and some models have a plug-in
pad and equalizer allowing a
better chance of meeting peak-to-

valley signal level requirements
at the TV set.
Since the hybrid amplifier

generates more heat than a tran-
sistor amplifier, a finned housing is
quite often used. Be sure to
mount the amplifier in an up-
right manner on a wall board or
inside the tap enclosure box to
allow convection cooling (Figure
2). Remember, hot air rises.
Make sure the fins will allow
convection air flow upward. Don’t
forget about moisture in the air.
Is the amplifier location in a se-

cure, stable environment? Above
or near a furnace is not a good lo-
cation. Is there soot or other con-
taminants in the air? Is there a
swimming pool nearby? Chlorine
from a swimming pool will evapo-
rate and corrode metals in the
area—a real problem here in
Florida and similar areas.

Keep in mind that a single
hybrid amplifier has only one
real fixed value of gain. An ampli-
fier with plug-in pad and equaliz-
er allows overal] gain and slope
changes from the input to output,
but also allows the user to fall
into a trap that can compromise
carrier- to-noise-ratio (C/N) per-
formance. Do not try to use a 30
dB gain amplifier when only 18
to 20 dB gain is needed. Padding
down the input signal too far
leads to trouble.

Determining input level

The desired output of a single
hybrid amplifier, minus the gain
of the hybrid, always dictates the
input level. If an output of +30
dBmV is needed, don’t use a single
hybrid amplifier with a 34 dB
gain hybrid. To meet the output
level, the input pad and EQ
would drop the signal levels pre-
sented to the hybrid to a level of

JANUARY 1997 o« COMMUNICATIONS TECHNOLOGY




Harold Mackey, (602) 352-5860, ext.
135.

11-14: Antec Fiberworks training
course, digital networks, Denver.
Contact (800) 342-3763.

12-13: Siecor training course, cable
TV passive fiber-optic system de-
sign, Chicago. Contact (800) 743-
2671, ext. 5539.

12-14: SCTE Wheat State Chap-
ter meeting, BCT/E exams to be ad-
ministered, Wichita, KS. Contact
Joe Cvetnich, (316) 262-4270.

13: SCTE Badger State Chapter
cable games, Holiday Inn, Fond du

Lac, WI. Contact Brian Revak, (608)
372-2999.

13: SCTE Heart of America
Chapter meeting, BCT/E exams to
be administered, Kansas City, MO.
Contact David Clark, (913) 599-
5900.

13: SCTE Mid-South Chapter
meeting, BCT/E and Installer exams
to be administered, Time Warner of-
fice, Memphis, TN. Contact Kathy
Andrews, (901) 365-1770, ext. 4110.
13: SCTE Miss/Lou Chapter meet-
ing, Ramada Inn, Slidell, LA. Contact
Austine Matthews, (601) 374-5904.

21st Century Profits.

Today.

Television service is just the launch pad for
increased revenue for cable companies.

Interactive voice, data and video

services are just around the corner, and will
take your company to a new level in profits.

Only one company can deliver these

21st century services now --

Integration Specialists, Inc. Using existing
technologies from leaders like Meridian,
ADC Fibermux, Digital Equipment, Racal
Datacom and Astarte Fiber Networks, one
call to ISI will put you in place to capitalize
today on the revenue opportunities the

near future holds.

Hundreds of solutions.
Just one call.

Qat
NN
LM

Integration
Specialists, Inc.

66 Canal Center Plaza Suite 650

Alexandria, Virgim'.a 122314-1591

(703) 706-9000 = FAX (703) 706-9010
anta, GA (770) 451-2056

PA (717) 267-1836

Reader Service Number 230
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14: Society of Cable Telecommu-
nications Engineers Satellite
Tele-Seminar Program, “Fault Lo-
cation in Fiber-Optic and Coaxial
Cables (Part II)” from Cable-Tec
Expo ’94 in St. Louis, to be shown
on Galaxy 1R, Transponder 14,
2:30-3:30 p.m. ET. Contact SCTE
national headquarters, (610) 363-
6888.

14: SCTE Central Florida Chap-
ter seminar, fiber optics overview
and restoration, Sheraton Inn East,
Tampa, FL. Contact Pam Kernodle,
(813) 371-3444.

14: SCTE Mount Rainier Chap-
ter meeting, BCT/E exams to be ad-
ministered, Viacom, Everett, WA.
Contact Bruce Gladner, (206) 869-
4116.

14: SCTE Music City Chapter
meeting, BCT/E exams to be admin-
istered, Nashville, TN. Contact
Kenny Long, (615) 244-7462, ext.
392.

14: SCTE Northern New England
Chapter seminar, telephony/head-
ends, Ramada Inn, Portland, ME.
Contact Bill DeRochers, (207) 646-
2672.

14: SCTE Razorback Chapter
seminar, Arkansas one call system,
Hot Springs, AR. Contact Jack
Trower, (501) 327-8320.

18-19: Antec Fiberworks training
course, broadband cable TV technol-
ogy, Denver. Contact (800) 342-
3763.

18-19: Antec Fiberworks training
course, compressed video concepts
and transmission, Denver. Contact
(800) 342-3763.

21: SCTE New England Chapter
meeting, Installer exams to be ad-
ministered, Worcester, MA. Contact
Tom Garcia, (508) 562-1675.

29: SCTE Wheat State Chapter
meeting, BCT/E exams to be admin-
istered, Great Bend, KS. Contact
Joe Cvetnich, (316) 262-4270.

Janvary

8-10: Society of Cable Telecom-
munications Engineers Confer-
ence on Emerging Technologies, San
Francisco. Contact (610) 363-6888.
9-11: SCTE Wheat State Chapter
meeting, BCT/E exams to be admin-
istered, Wichita, KS. Contact Joe
Cvetnich, (316) 262-4270.

10: SCTE New England Chapter
meeting, Installer exams to be ad-
ministered, Worcester, MA. Contact
Tom Garcia, (508) 562-1675.
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FLASH MINI OTD

Portahility & Performance Engineered for full OTDR functionally:
Enjoy truce ficld porwability with the o Dual wavcelength capabilities - 1310, 1550 or 1310/1550 nm
handhe!d #F1.ASH filer optic cable * last acquisition time to analvze attenuation and reflectance
tester.  It's small (6 1/2" by 8") * Automatic injection level analysis

g : »  Automatic ghost detection and cancellation
lightweight (less than 3 1/2 1bs.) .. . ) & )
. . o Ncal-time analvsis (less than a second)
casy to use . .. and performs flash . k ~
p R . . »  Splice location down to 0.05 dB
maintenance, fault location, fault AR
Y o ] ) e PCNMCIA memory storage to analyvze cuch trace
analvsis. and venties repairs with the 3 ) )
2 e (Choose between manual or an auto measurcment

touch of a butcon. s Flexible sottware solutions for specific applicutions
T'he field based O'TDR FLASH is * fLow power consumption for over 8 hours of ficld operation
the selution Tor allSour construction » Simple user interface guides vou through the test process

. . . . q 5 . . . (Y cot are At AR o
and maintenance applications with tlexible software tailared PC software for data analysis

to vour nceds for all stages of test operation. "I'he FLASH You'll wonder how we squeezed in so much capability. Fhe
provides instantancous link evaluation to reduce repair time FLASTH provides all the accuracy, speed, and features vou'd
and improve etticiency. expect from Wavetek. Get the Wavetek FLASH.

FIBEROPEIC
PRODUCT NEWS™

TECHNOLOGY
AWARD WINNER

Call 1-800-622-5515

Winner Winner

s

Wavetek .. partners in productivity for over 25 vears Wavetek Corp., 1995
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eginning this month by

popular demand, multiple

choice answers are being

offered for each question.
Answers to the last set of questions
appear first. (The last “Cable Trivia”
ran on page 82 of the November
issue.) Look for answers to this mon-
th’s questions in a future issue (along
with a new set of 10 questions). The
person supplying the most correct an-
swers (see additional requirements
below) will be awarded an industry-
related novelty prize (e.g., cap, water
bottle, T-shirt).

Your answers need to be sent to:
The Trivia Judge, Communications
Technology, 1900 Grant St., Suite
450, Denver, CO 80203; fax: (303)
839-1564; e-mail: CTmagazine@
aol.com. To be in the running for a
prize, your answers need to be
postmarked, faxed or e-mailed to us
by the 20th of the month of the
issue date that the specific trivia
test appears in. The first person
who sends in the most correct an-
swers will be the award winner.
Good luck!

Trivia test #4 answers
1) Microwave equipment, Towers
2) CAS Electronics
3) Antec
4) Frank Drendel
5) California
6) Sigourney Weaver
7) Copyright
8) TCI
9) CATA
10) HBO

Trivia test #5
1) Thirty years ago in the April 1965
trade magazines, Jerrold listed its
Model TAGC solid-state AGC amplifi-
er at a price of:

A) $165

B) $295

C) $350

D) $400

2) A pioneer in the publishing indus-
try and the man recognized as being
responsible for creating the Cable Pi-
oneers club is:

A) Bob Titsch

N TRV IA

By Rex Porter

B) Stan Searle
C) Paul Maxwell
D) Al Warren

3) Thirty years ago at the 19th annu-
al NCTA convention in Denver, Jer-
rold set a record for convention sales,
which stood only until the following
NCTA convention. During that five-
day show (not including contracts for
turnkeys) Jerrold had sales of:

A) $2 million

B) $5 million

C) $7.55 million

D) $10 million

4) In 1976 Viacom and Times Mirror
began delivering programming on one
transponder to California systems
and this network was:

A) Showtime

B) Hollywood Home Theatre

C) Premiere

D) HBO

5) One of the original members of the
Cable Pioneers club traveled from
Minnesota to build El Paso, TX, for
Teleprompter, then pulled off a real
coup by purchasing the cable system
in Vail, CO, from TCI for less than $1
million and selling it a few years
later at an enormous profit. His name
is:
A) Gene Schneider
B) Bill Daniels
C) Frank Thompson
D) Irving Kahn

6) The 1934 Communications was

amended by Congress and became
known as the Cable Communications
Act of:

A) 1974

B) 1980

C) 1984

D) 1990

7) An alumni of General Electric, this
individual became vice president of
operations for ATC, left for a short
stint with Viacom, and then started
and sold Douglas Communications to
the Tribune Co. This person’s name
is:

A) Bob Savard

B) June Travis

C) Dan Mezzalingua

D) Doug Dittrick

8) In 1974 the CATYV industry an-
nounced the end of “fully” financed
turnkeys and manufacturers cut
sales and marketing staffs. At TCI,
Bob Magness hired this Jerrold exec-
utive to head operations for the grow-
ing MSO. His name is:

A) John Evans

B) Bob Rosencrans

C) John Malone

D) Gus Hauser

9) In the late *70s and early ’80s
Times Fiber Communications offered
the first fiber-optic system for CATV
into the home. It was called:

A) Mini-Hub

B) Century 2000

C) Pathmaker

D) Nova 300

10) In 1981 what company purchased
Teleprompter with Bill Bresnan serv-
ing as chairman of its cable opera-
tions:

A) Cablecom General

B) Westinghouse

C) ATC

D) Warner Communications

And the winner is ... )

Congratulations to Neil Serafin, a
sales engineer with Cable TV Sup-
ply Co. in its Denver office, for get-
ting the most correct answers to
our October “Cable Trivia.”
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FIBER OPTICS

MOORE MAKES IT AS EASY

1 . IN STALLATION Moore puts the proper tools in

your hands right from the start for the installation of fiber optic cable.

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 trame
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
enclosure with strand
mounting brackets. You

can store up to 300 feet of cable for future
deployment. Finally. a management concept

you can rely on.

AS1-2-3!

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.

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, surtace access
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
to build quality from the ground up.

With innovative solutions like these, it’s ne wonder so nany companies

turn to Moore for all their fiber optic equipment needs. We offer a full line

of durable, high performance products designed to make your job easier.
e _ _____] i}

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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By Bill Riker

A new bhvuilding — A new future

ur national headquarters

will have a new home in

1996 and I'd like to take this

opportunity to familiarize
the membership with the events that
have led to this major milestone in the
Society’s evolution. Let’s take an in-
depth look at the building, its intended
functions and activities planned to take
place there in the near future.

The following is a general timeline of
the significant stages in the planning
and construction of the building:

® Nov. 29, 1994 — SCTE board of
directors approves the 1995 budget
that includes the construction of a new
national headquarters building in the
Pickering Creek Industrial Park.

e June 5, 1995 — An eight-acre tract
of land in the park is purchased.

e June 29, 1995 — The construction
contract for a 15,000 square foot build-
ing is executed.

¢ July 18, 1995 — A groundbreaking
ceremony is held on the new site.

* August 2, 1995 — Work on the
building foundation begins.

As of this writing, the exterior walls,
roof and floor are complete and there is
water and electric service into the build-
ing. In November, work began on all in-
terior construction including walls,
wiring, sprinkler systems and flooring.
By the end of November, the parking
lot was paved and all landscaping com-
pleted. Work is proceeding on schedule,
with completion set for the end of the
year, and the staff is scheduled to move
in around mid-January.

The old and new

One of the building’s many exciting
features will be the in-house cable mu-
seum. It seems fitting to have an exhi-
bition displaying our technical heritage.
It will be a tribute to the founding and
evolution of the cable industry in addi-
tion to an educational display of vintage
CATV hardware.

The museum’s first piece of equip-
ment is a Model 704 signal strength

Bill Riker is the president of the Soci-
ety of Cable Telecommunications En-
gineers.
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meter donated by Darrell Galatas of
Mandeville, LA. Donations to the muse-
um are welcome, as we have a great
need for relevant historical hardware.
Anyone wishing to contribute vintage
equipment in good condition should con-
tact Roberta Dainton at (610) 363-6888.

We also plan to display modern
equipment demonstrating the direction
in which the industry is headed. To
date, new equipment has generously
been donated by General Instrument,
Channel Master, Standard Communica-
tions and Times Fiber. All contributors,
whether donating new or vintage hard-
ware, will be recognized with plaques
displayed in the museum near the do-
nated items.

There also may be temporary dis-
plays from the National Cable Televi-
sion Center and Museum. These dis-
plays would be rotated between the
NCTCM'’s new facility in Denver and
SCTE’s national headquarters.

Another benefit of the new building
is its huge warehouse, which will com-
fortably store the many publications,
videotapes and other merchandise
made available to the Society’s member-
ship. This will facilitate our product ful-
fillment process, as SCTE currently has
very limited on-site space for this mate-
rial and much is currently housed at
three off-site rented storage units. The
warehouse will provide easy access to
the materials, which will greatly in-
crease the efficiency of distribution.

Yet another feature of the new facili-
ty will be its ample meeting space for
committee meetings, working groups,
training seminars, etc. The building will
have a conference room for groups of up
to 20 people that can be used for board
meetings and small gatherings. There
also will be a larger room capable of
holding up to 40 people. This can be
used for larger meetings and training
activities. Up until now, we were un-
able to offer such services because our
present national headquarters building
is too small. This newly acquired space
will accommodate increased on-site
member interaction.

A complement to the meeting space
is a large cafeteria that can be used to
cater lunches for meetings and training

sessions. The cafeteria area also will
better accommodate the Society's grow-
ing staff.

At Expo 95, the Ohio Valley Chapter
generously donated $1,500 to the Soci-
ety for the purchase additional furnish-
ings needed for the new building, and I
would like to once again thank the Ohio
Valley Chapter for its greatly appreciat-
ed contribution. Because we have not
been able to host meetings in the pre-
sent headquarters, we have no furni-
ture for such activities. We will need to
furnish both the large and the smaller
conference rooms, and all donations will
be noted with accompanying plaques.

The grand opening ceremony of
SCTE’s new national headquarters is
planned for February 1996, with subse-
quent “open houses” to be held to intro-
duce the building to the Society’s mem-
bership and the industry in general.
Present at the grand opening will be
members of the press, SCTE’s board of
directors, the architect and developer,
local dignitaries, township representa-
tives and the staff. At this time, the
board will hold its first meeting in the
new facility.

And there’s more: We also plan to
offer four training seminars at the new
site during 1996. These will be among
the first activities utilizing the newly
acquired meeting space.

The staff looks forward to relocating
to the new facility and putting its plans
of better serving the membership into
motion. As always, I will keep you in-
formed of any new developments within
the Society. CT
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Finally, a Spectrum Analyzer for the End-of-Line
Cheetah PC-1000 Performs In-Service Distortion Tests

OMPLIANCE TESTING

A true end-of-line spectrum analyzer, the
PC-1000 performs remote diagnostics,
alarm monitoring and FCC compliance
testing. You save the time and hassle of
carting “portable” spectrum analyzers to
the field to perform tests manually.

Place the PC-1000 at required FCC test
points and other strategic locations for

automated compliance testing. It
completes non-interfering distortion tests
including CSO, C/N, Hum and In-Channel

Frequency Response. This provides you Full spectrum analysis
the ability to continuously monitor and : capabilities
N ——————————

alarm on distortion parameters without

disrupting service.
5 MHz-1 GHz operation

Make the PC-1000 part of your status : —
monitoring and performance :

measurement plans! : Frequency agile
P : RF data modems

:  For more information,
’5 call (813) 756-6000.

Automatic corrections
for scrambled channels

d At the Western show, come see us at Booth 2479

iSUPERIOR ELECTRONIZGCS G ROUP, | NC.

6432 Parkland Drive A  Sarasota, Florida 34243 A Phone (813) 756-6000 A Fax (813) 758-3800
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