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UCF 90 Volt Powering Solution 

=7•-• 

Power Supplies Engineered for 
Today's and Tomorrow's Broadband Networks 

Power Guard- introduces its newest member to 

the 90 volt product family. The UCF - Uninterruptible 

common ferro is a 1350 watt field sâectable 60,72,87 VAC 

power supply. 

Upgrading or rebuileng your network to 90 volts is 

the most cost effective way to migrate your network to 

allow you to offer new data and voice services, which 

require increased power loads. 

You can deploy the UCF into your network as a 60 

volt power supply. When your e:ectronics have been 

upgraded you can simply field select a hkeer voltage. 

Ferroresonant technology is thoroughly tested and 

proven to be extremely reliable. Power GuardTM is the 

leader in 90 volt technology. When you need reliable 

power solutions - rely on Power Guard-. 

• Zero transfer Time 

• Field Selectable 60,72,87 VAC 

• Fully Modular Design 

• High Efficiency 

• Easy Circuit Card Replacement without 

Power Interruption 

• Temp. - Compensated Battery Charging 

ZPOWER GUARD 
An ANTEC Company 

506 Walker Street • Opelika, Alabama 36801 • 800-288-1507 • 334-742-0055 • Fax: 334-705-3620 
To review our products on the internet visit our web sight at http:// www.antec.com 
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The New Auto "CHANNELIZER" Features — 
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PROGRAMMABLE FUNCTIONS 

STORE 
DATA° 

MEAS u F1EMENTS 

TUNING 

lE 

CABLE 

• All ChannekFrequency liming from 5-810 MHz 
• Full Measuring Range from -35 dBmV to +60 dBmV with 
auto attenuation for error free measurements 
• A Full -40 dBmV of sensitivity 
• Simultaneous monitoring of both Audio and Video 
Carrier Levels 
• Non-Intrusive %HUM and C/N tests 
• "Auto Inspect' feature that includes: 

P/V Max. A/V Ratio 
All Ch. to Ch. Variations Tilt 
Max. HUM _{systeni ar channel) Flatness 
Lowest Carrier Level Ch. to Ch. Variation 
Highest Carrier Level 

• Storage and Printing Capabilities for easy system 
documentation or-bench-marking 
• Exclusive Energy Management System eliminates 
over charging and battery memory problems, 
plus provides 6 full hrs. of continuous use 
• Field Rugged design to stand u-p to all types of weather 
conditions and provide years of trouble-free service 
• New Extended 3-Year Warranty to provide the 
confidence you want in all your signal level meters 

Sencore wants to make sure the SL754 Auto "CHANNEL1ZER" 
will fill your system's troubleshooting and analyzing needs. 
That's why we offer you a 15-Day free field trial. All you 
need to do is call 1-800-SENCORE ext. 510 today! 
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Bock Solid Performance 
One key challenge facing the cable industry is improving 
system reliability. Utility power interruptions have been clearly 

identified as the leading cause of downtime—and fortunately, 

there's a proven solution. With more than 500,000 units in 

operation throughout the world, Alpha's XM Series CableUPSe 

is the undisputed leader in cable and broadband powering. 

Customers are demanding higher performance standards, 

which is why more service providers than ever are depending on 

the Alpha XM's rock solid performance. 

ALPHA 

• The World Leader in Reliable Power 
With more cable installations than all other vendors combined. 

• Maximum Power Protection 
Clean, uninterrupted power that sets the performance standard 
for the demanding cable TV environment. 

• Rexible to Meet Future Requirements 
60, 75 and 90V field-selectable output, modular design and 
plug-in logic upgrades. 

• Lowest Operation and Lile-Cycle Costs 
High efficiency and high MTBF result in the best value. 

TECHNOLOGIES 

Reliable Power. Nothing Less Will Do. 

For more information call: 1-800-421-8089 or 360-647-2360 or fax: 360-671-4936 or visit our website at liltp://innr.alpha-us.com 
Alpha Technologies Headquarters: 3767 Alpha Way, Bellingham, WA, 98226 

OS 
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all tIM power 
you mega 

ANTEC offers a complete line of 
maintenance-free, fully accessorized 
POWER GUARD batteries to meet 
your needs. 

Our Premium Gel Cell, AGM Sealed 
and Flooded batteries come with 
convenient carrying handles for easier 
transportation and installation. 
POWER GUARD batteries are 100% 

recyclable. Just call our convenient 800 
number and we'll pick up your spent 
batteries. And all POWER GUARD 
batteries are in-stock and available for 
immediate delivery. 

For your next job, call ANTEC for 
POWER GUARD batteries. We've got 
the power. 

ANTEC 
I -800-TO-ANTEC 

2850 W. Golf Road 
Rolling Meadows, IL 60008 

EDITOR'S LETTER 

Let's give 
them something 
to talk about 

'm musing about the in-
creasing number of direct 
broadcast satellite (DBS) 
dishes I see in every town 

I visit. Recently I spoke with a gen-
tleman who purchased such a sys-
tem. When I asked him about his de-
cision to subscribe to the service, he 
said he knew what to expect in qual-
ity from the satellite feed system. He 
had compared the video and sound of 
his neighbor's DBS system to his 
cable reception over a few months. 
Then he decided to disconnect his 
cable and switch to DirecTv. 

Every time I discuss the compari-
son of the two services, everyone ad-
mits the satellite service is technical-

"Do you realize 
DBS has now 

signed up over 
2.5 million 
customers?" 

ly very superior. But when I talk to 
cable operators, it seems they aren't 
interested enough (nor willing to pay 
the monthly fee for DBS) in rebuild-
ing or upgrading their systems to 
digital. 

Which brings up an interesting 
question: Why can't cable operators 
find a way to package digital service 
along with regular cable services? 
When we first started building cable 
systems, we would charge high 
hookup fees street by street, which 
allowed us to build systems one 
block at a time. Why can't system op-
erators charge people willing to pay 

for digital pictures more than regu-
lar cable customers? In other words, 
why not have selective marketing to 
those willing to pay extra for extra 
quality? 

Are you reading about your com-
petition? Do you realize DBS has 
now signed up over 2.5 million cus-
tomers? Do you know they are sign-
ing up 100,000 customers a week? 
Do you know DBS charges $19.99 a 
month for 40 digital channels? Are 
you aware that they have a smaller 
package with 10 basic channels for 
$10 a month? "Oh," you say, "they 
are only a one-way system. They 
can't send anything back with those 
little dishes." 

Well, can your system do that? Is 
it truly two-way? How much data did 
you transmit back to the Internet? 
How many of your customers surfed 
the Net over your cable system 
today? 

Cable operators need to look more 
closely at their marketplace. Cable 
TV has always sold its product based 
on its ability to provide more chan-
nels and better quality. It seems un-
real that we are willing to settle as a 
provider of more but not better. 

Rex Porter 
Editor 
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Some people 
see an F-connector. 
We see a satisfied subscriber. 

B
ut then, it's our business to see the big picture. 
Because our job is to 

ensure that you have all 

of the products it takes 

to deliver the programs 

and the services your 

customers want. 

We're TeleWire 

Supply. For more 

than 40 years, we've 

understood you're not 

just ordering equipment... 

you're building a network. 

Satisfaction is always in stock. 

TeleWire SUPPLY 
AN A/VTEIC COMPANY 

See us at NCTA Booth #4401 

Sollibeasi: Norcross, GA 800-433-3765 • Sou/hove* Irving. TX 800-643-2288 

Ea.* Rockaway, NJ 800-458-4524 • illidwesi: Rolling NIcadows, I I. 800-428-7596 • [U..* Santa Ana, CA 800-227-2869 
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MHz ece 
Established 1975 

Standard 
e Communications 

SATELLITE & BROADBAND 
r's 

Agile SateInte 
Receivers & Modulators 

atti 

IRD-1M & IRD SC-M TVM-450L & SCM470 

"Call us for all your 
channel addition requirements" 
DENVER, CO ATLANTA, GA ST.LOUIS, MO 

800-525-8386 800-962-5966 800-821-6800 

303-779-171 7 OCALA, FL INDIANAPOLIS, IN 
303-779-1749 FAX 800-922-9200 800-761-7610 

"Unique" Products For the 21st Century! ) 
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MHz 7elite 
Established 1975 

Superior 
Satellite 
Engineers 

Mahe Antenna Systems (3.1, _.7. (shown) & 4.5 meter) 

• 

C/KU • 2 spacing • 125Mph wind load • AZ/EL Fixed 8i Horizon to Horizon Mount 

"Call Us For All Your Satellite Antenna & 

Multiple-Satellite Feed System Requirements" 
DENVER, CO ATLANTA, GA ST.LOUIS, MO 
800-525-8386 800-962-5966 800-821-6800 

303-779-1 717 OCALA, FL INDIANAPOLIS, IN 
303-779-1749 FAX 800-922-9200 800-761-7610 

"Unique" Products For the 21st Century! 
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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-affile 
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 

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 
TVM550S 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 

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 
Communications 

PROC)L1CMS 

P.O. Box 92151 • Los Angeles, CA 90009-2151 

310/532-5300 ext. 280 • Tull Fite 800/745-2445 

Fax: 800/722-2329 ¡Toll Free' • 310/532-0397 cA&lnfl Only 

Canadian Address: 41 Industrial Pkwy S., Units 5 & 6 

Aurora, Ontario Canada L4G-3Y5 

905/841-7557 Main • Fax: 905/841-3693 

Sales: 800/638-4741 

Return o 
--„piedinvestmen 

Reader Service Number 13 



NE W S 

Hewlett-Packard 
co-founder dies at 83 
On March 26, David Packard, co-

founder and chairman emeritus of 
Hewlett-Packard Co., died at Stanford 
University Hospital in Palo Alto, CA, 
at age 83. 

Hewlett-Packard, an international 
electronics giant founded in 1939 by 
Packard and his business partner 
William Hewlett, has more than 
100,000 employees. In 1995, if record-
ed fiscal revenues of $31.5 billion. 

At Stanford University, where he 
received academic honors pursuing 
the newly emerging field of radio engi-

Ergonomic in design... 

When it comes to the rugged 
demands of fiber optic testing, GCT's 
LightScon family of test equipment 
scores a perfect "10." Reliably accu-
rate and easy to use, lightScon power 
meters and light sources feature shock 
proof, non-slip grip packaging, AC or 
battery power, and a built-in stand for 
hands free operation. Turn to GCT for 
faultless performance in network testing 
and maintenance. 

Call GCT at 1-800-344-9870 
for competitive solutions. 

See us at SCTE Booth #491 

And ruggedly defined 

è%:ju f: innincfle GI  
A Beede Company • Eight Decades al Trehrakpy 

1897 Providence Court, Atlanta, GA, 30337, Tel: 770-991-9200 FAX 770-994-8555 
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neering, he met fellow engineering 
student Hewlett; the two agreed 
someday to go into business together. 
After a couple unsatisfying years 
working for General Electric, Packard 
returned to Stanford to pursue gradu-
ate studies. Hewlett, coincidentally, 
was there doing the same. 

The first Hewlett-Packard product 
was an audio oscillator for sound sys-
tem testing and development. Built in 
Packard's garage, the oscillator found 
its way to Walt Disney Studios; eight 
of the units were used to develop the 
soundtrack for the movie "Fantasia". 

Hewlett-Packard was incorporated 
in 1947, with Packard as president. 
He was named chief executive officer 
of the company in 1964, a position he 
held until 1969, when he became U.S. 
deputy secretary of defense in the first 
Nixon administration. Returning to 
Hewlett-Packard in 1971, Packard 
was re-elected chairman in January 
1972. In 1977, then 65, Packard 
began to reduce his involvement in 
day-to-day operations of the company, 
but he remained board chairman 
until his retirement on Sept. 17, 1993. 

Test engineer 
of the year named 

Ken Ballschmieder, test engineer-
ing manager for Philips Broadband 
Networks, was named lbst Engineer 
of the Year for 1996 by Test and Mea-
surement World. The award is the 
highest professional honor in the test 
engineering discipline. 

Ballschmieder worked for several 
years to convince a manufacturer to 
develop standards for the F-connector. 
Despite its extensive use, no stan-
dards existed for calibrating vector 
network analyzers. Ballschmieder is 
now working with Hewlett-Packard 
on this project to develop open, short 
and load F standards that meet 
Philips' requirements for repeatability 
and accuracy. 

NOTE 
• Augat Inc. acquired the fiber-optics 

business of Porta Systems Corp. The 
acquisition includes fiber-optic prod-
ucts, technologies and contracts of 
Porta Systems' Aster and Porta fiber 
business units. 
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Extend Your 
Horizons. 
The MAXLink 1550 nm Transmission System 

from Harmonic Lightwaves gives you the power 

to extend your network's reach. This modular 

transmitter/amplifier pair gives you the 

industry's highest SBS-free output power, 

coupled with the reliability to satisfy 

your most challenging network needs. 

Long reach. Fiber-dense construction. 

With bandwith to burn! 

Advanced Harmonic Lightwaves 

technology increases your 

capacity while reducing your 

cost per subscriber. So when 

performance is paramount, 

count on the MAXLink. 

• Launch 17dBm 
(the industry's highest) into a single fiber. 

• Achieve 55 CNR over 100 km with full 
750 MHz loading without the headache 
of splitband designs. 

• Free yourself from SBS limitations with the 
patented SBS suppression system. 

• Maintain the flexibility to transmit long 
distances and serve fiber-dense distribution areas. 

• Support both DFB and 1550 transmitter modules 
in a single compact platform. 

See why the world's most advanced broadband networks 
rely on Harmonic Lightwaves. 

Connect with the Source 

Harmonic Lightwaves 
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SCIE NEWS 

'96-'97 board 
members elected 

March 28 marked the official 
closing of the Society of Cable 
Telecommunications Engineers' an-
nual election to fill empty seats on 
its 1996-97 board of directors. 

The results of this year's board 
election are as follows: At-Large Di-
rector: Ron Hranac, Coaxial Interna-
tional, representing the entire Unit-
ed States; Region 3 Director: Norrie 
Bush, TCI of Southern Washington, 
representing Alaska, Idaho, Mon-
tana, Oregon and Washington; Re-
gion 4 Director: M.J. Jackson, 
Gilbert Engineering, representing 
Oklahoma and Texas; Region 5 Di-
rector: Larry Stiffelman, Comm-
Scope Inc., representing Illinois, 
Iowa, Kansas, Missouri and Nebras-
ka; Region 7 Director: James Kuhns, 
Ameritech, representing Indiana, 
Michigan and Ohio; Region 8 Direc-
tor: Steve Christopher, Augat, repre-
senting Alabama, Arkansas, 
Louisiana, Mississippi and Ten-
nessee; Region 10 Director: Maggie 
Fitzgerald, DAVI Communications, 
representing Kentucky, North Car-
olina, Virginia and West Virginia; 
Region 12 Director: John Vartanian, 
Viewer's Choice, representing Con-
necticut, Massachusetts, Maine, 

New Hampshire, New York, Rhode 
Island and Vermont. 

They will join the eight SCTE 
board members currently serving 
their 1995-1997 terms: At-Large Di-
rector: Wendell Bailey, NCTA, repre-
senting the entire United States; At-
Large Director: Wendell Woody, 
Sprint, representing the entire Unit-
ed States; Region 1 Director: Patrick 
O'Hare, Viacom Cable, representing 
California, Hawaii and Nevada; Re-
gion 2 Director: Steve Johnson, Time 
Warner Cable, representing Arizona, 
Colorado, New Mexico, Utah and 
Wyoming; Region 6 Director: Robert 
Schaeffer, Star Cablevision Group, 
representing Minnesota, North 
Dakota, South Dakota and Wiscon-
sin; Region 9 Director: Hugh McCar-
ley, Cox Cable Communications, rep-
resenting Florida, Georgia, South 
Carolina and the Caribbean; Region 
11 Director: Dennis Quinter, TWC 
Berks Cable, representing Delaware, 
Maryland, New Jersey and Pennsyl-
vania. 

Newly elected directors will offi-
cially take their seats, beginning 
their two-year terms, at the next 
SCTE board meeting, scheduled to 
be held Sunday, June 9, prior to 
Cable-Tec Expo '96 in Nashville, TN. 

Also in this election, the Society's 
membership voted in favor of a ref-
erendum to change the Society's Na-

Reader Service Number 18 

tional Bylaws. Under this bylaw 
change, regional directors will be re-
quired to remain in the region they 
were elected to represent, Board 
nominees are required to have had 
sufficient tenure as active SCTE 
members and the Board will main-
tain a broad representation of the 
industry. 

SCTE participates 
in industry seminar 

Over the past year, the Society 
has participated in promoting the 
cable industry's public service initia-
tive, "The Future is on Cable." This 
program was an effort to improve 
the service and public perception of 
the cable industry. 

After a year of activity, cable sys-
tems nationally have reported sig-
nificant improvement in both cus-
tomer service and satisfaction. In 
1996, the National Cable Television 
Association (NCTA), the organiza-
tion responsible for launching the 
program, plans to take the industry-
wide effort even further. 

One of these measures is "Putting 
the Pieces Together," a series of one-
day seminars designed to provide 
cable companies with the informa-
tion and techniques they need to ag-
gressively compete in today's con-

Whether it's single cable and split-
ters, or dual cable and power dividers, 
the design of this small enclosure 
assures turning radiuses that equal 
or exceed recommended industry 
standards. 

The Omni Ill 
High Performance Box 
Very attractive, phenomenally functional 

For information, call 800-257-2448. 
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LOW PROFIL 

With the DIR-747 integrated receiver/descrambler, you get a l'/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, write 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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verging marketplace. Each of these 
sessions will be led by a team of in-
dustry experts who will guide group 
discussions and demonstrations. 

Seminar attendees will: 
• Hear research on public per-

ception of the cable industry; 
• Learn techniques to promote 

on-time guarantees and improve 
customer satisfaction; 
• Hear the most current informa-

tion regarding legislative action and 
how to take proactive steps to com-
municate to consumers; 
• Learn tactics for training tech-

nicians to do their jobs more effi-
ciently and effectively; and 
• Solve public affairs problems 

with ideas from industry experts. 
Along with support and partici-

pation from SCTE, "Putting the 
Pieces lbgether" is presented in co-
operation with NCTA, the Cable 
Telecommunications Association, 
Cable and Telecommunications: A 
Marketing Society, the Cable Televi-
sion Public Affairs Association, the 
Cabletelevision Advertising Bureau 
and Cable in the Classroom. 

Anyone interested in attending 
"Putting the Pieces Together" or 
wanting further information should 
contact CATA at (703) 691-8875. 

Wanted: Director 
of certification 
Due to the recent elevation of 

Mary Nelson to vice president, 

technical programs, the SCTE is 
searching for a new director of cer-
tification. The Society believes that 
those who have participated in the 
Society's certification programs (for 
example, Broadband Communica-
tions Technician/Engineer — 
BCT/E) will be the best qualified. 
The job entails overseeing all certi-
fication programs and developing 
support material for training pur-
poses. The ideal candidate for this 
position should have a broad tech-
nical knowledge base and experi-
ence in developing and presenting 
training programs. 

Resumés should be sent to the 
attention of Mary Nelson, SCTE, 
140 Philips Rd., Exton, PA 19341-
1318. 

Society celebrates 
HQ grand opening 
The Society held the grand 

opening of its new national head-
quarters building Feb. 29. The 
address of the new location is 
140 Philips Road, Exton, PA 
19341-1318 in the Pickering 
Creek Industrial Park, only min-
utes away from the Society's pre-
vious location. The phone number 
remains the same at (610) 363-
6888. 
The Society had outgrown the 

building it resided in for the last 
eight years, and it was time to 
move to a larger facility to ac-

commodate the growth of the 
membership and staff. 

The almost 100 guests attend-
ing the grand opening had an op-
portunity to see the facility's on-
site cable museum, the confer-
ence room designed to accommo-
date board of directors and com-
mittee meetings, plus the train-
ing room with a cafeteria area 
designed to accommodate the 
technical training seminars that 
will now be offered at national 
headquarters. 

Guests were able to tour the 
building during an open house, 
during which they could meet 
staff members and inquire about 
departmental activities and fu-
ture Society initiatives. The 
grand opening ceremony began 
with an address by SCTE Presi-
dent Bill Riker, who provided a 
brief overview of the processes 
that led to the completion of the 
facility, then thanked the many 
individuals that put such a 
tremendous amount of time and 
effort into the project. 

The Society's president from 
1971-1973, Bill Karnes, briefly 
spoke to the group, as did cur-
rent Chairman John Vartanian 
and Communications Technology 
Editor and SCTE Charter/Senior 
Member Rex Porter. 

For more details on the grand 
opening of the new headquarters 
see "President's Message" in last 
month's issue of CT on page 94. 

RACK SPACE PROBLEMS? 
NEED STEREO? ADDING A VIDEO MODULATOR? 

Learning's modular system makes integrating units a snap. The AVM-1 Audio Video Modulator 
can be used with the SE-2 Stereo Encoder and the SAP-2 Second Audio Program generator. 

When used together, they function as an integrated system. 
A combination of any three units fits in one rack space, allowing for customization. 

8 
LÉMAING SF 2 SINK, ENCODE. 

• AVM-1 CATV/SMATV Mono Audio Video Modulator; 3 units per rack space; 
frequency agile (up to 550 MHz); +60 dBmV output; SAW filter 

• SE-2 BTSC Stereo Encoder; 14 kHz frequency response; 
dual 4-segment LED bargraph metering 

• SAP-2 Second Audio Program generator 

Call today for more information on our full line of space saving products: 
1 (800) 4-LEAMING • (714) 727-4144 • FAX: (714) 727-3650 

LEANIING INDUSTRIES 
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Wavetek CATV 
Headend Monitoring System 

Nee 

The first full-featured, affordable, 
remote headend monitoring system 

/j / Real-time monitoring. nis streamlined system is 

_ comprised of PC-based central monitoring software (CMS 1003) 

/,..) and a high performance monitoring unit (Model 3SM) 

employing proven Stealth measurement technology. 
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Comprehensive. The 3SM provides the full measurement 

capability of an RF signal analysis meter (Wavetek pioneered 

the SAM 4040 and Stealth technology). Analog inputs are 

supplied for monitoring of alternate equipment. 

Save Time; Reduce Downtime. The CMS 1000 provides fast, 

interactive, remote control access for preliminary troubleshooting 

to reduce on-site technician time and for predictive maintenance. 

Even external conditions and equipment can be monitored and 

operated remotely. 

Clear Alarm Notification. The 3SM tracks system performance 

to pre-established limits set to FCC or individual system standards. 

Alarm conditions are easily viewed on system software that may also 

be programmed to page technicians. 

Priced Right. The CMS 1000 was designed from the ground-up for 

region-wide headend data gathering. By designing with a focus, 

Wavetek makes the CMS 1000 System available to you at a small fraction 

of the cost of traditional monitoring. 

The CMS 1000 is part of the complete line of Stealth and quality test, 

measurement, and monitoring equipment from Wavetek. 

Call 1-800-622-5515 
http://www.wavetek.com 

Wavetek ...patinas in productivity for over 35 years 
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HRANAC'S VIEW 
By Ron Wan« 

In defense of the 
often blamed F-connector 

o h, the lowly F-connec-
tor. It is blamed for so 
many problems. Typi-
cal service call data in-

dicates that a disproportionate 
percentage of service calls are re-
lated to the F-connector. Ingress 
and other problems in two-way 
systems are often traced to it. 
Reliability modeling for advanced 
services such as telephony via 

Ron Hranac is senior vice president, 
engineering, for Denver-based con-
sulting firm Coaxial International. 
He also is senior technical editor for 
"Communications Technology." 

cable is made more difficult be-
cause of the F-connector. Some in 
our ranks have even suggested that 
we need to revisit the drop inter-
face and come up with something 
better. But is the F-connector really 
as bad as we make it out to be? 
I don't think so. 
When it comes to the majority 

of F-connector problems, our in-
dustry needs to look in the mirror. 
Almost all F-connector problems 
are craft related: Loose, not prop-
erly weatherproofed (or not 
weatherproofed at all), crimped 
with pliers instead of the right 
crimp tool, the wrong connector 

put on the cable, or the cable 
not correctly prepped. Why, 

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 
unique Real Time Control (RTC) process with 
auto selection of current. With this unique RTC 
method for splicing eccentric fibers, you can 
obtain consistently good splicing results in varying 
conditions and with different types of fiber. 

For more information please, contact: 

Ericsson Cables AB 
Stockholm, Sweden 

Amherst International, Inc 
Sarasota, Florida 
Phone (813) 925-9292 
Fax (813) 925-9291 

ERICSSON 
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then, do we continue to blame 
the connector? 
And why are so many F-con-

nector problems craft-related? 
Because we don't train our in-
stallers. Because we don't have 
an installation quality control 
program in place. Because we 
continue to set our standards low 
when hiring entry-level person-

fications being simply a valid dri-
ver's license and an ability to get 
along with people. What about 
some basic electronics or digital 
experience? How about an under-
standing of RF? Just how serious 
are we about cable modems and 
telephony anyway? 
An engineer I work with recent-

ly had cable installed in his new 

"We need to recruit graduates from 
two-year electronics programs, from 
vocational/technical schools and 

similar backgrounds." 
nel. Because we don't give our in-
stallers the right tools and 
equipment. We have no one to 
blame for these problems but 
ourselves. 

It irks me when I see "help 
wanted" advertisements in the 
local newspaper for cable TV in-
stallers, with the major job quali-

apartment. He commented that 
the installer was very courteous, 
and had a pretty good under-
standing of the product. The in-
staller knew how to use the 
connector prep tool and did a 
good job putting the connectors 
on the cable. When asked some 
basic technical questions, 

though, the installer was in the 
dark. After the work was com-
plete and the installer left, my 
colleague checked the connec-
tions. All of them were loose — 
some only held on by a few 
threads. 

That same engineer and I just 
returned from a trip where we 
helped a client with two-way prob-
lems. The system operator wanted 
to begin a trial involving two-way 
technology. After getting through 
the usual startup issues — acti-
vating and aligning the reverse, 
setting upstream laser input lev-
els, etc. — we still faced a major 
hurdle: Ingress and impulse noise. 
To make a long story short, 99% of 
the ingress and impulse noise was 
coming from the subscriber drops. 
A lot of the aerial drops used non-
messengered cable (whoops), but the 
biggest culprit was F-connectors. The 
worst whoops: the connectors were 
loose, not properly weatherproofed 
(or not weatherproofed at all), 
crimped with pliers instead of the 
right crimp tool, the wrong connec-
tor put on the cable, or the cable not 

Reader Service Number 81 
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correctly prepped. Hmmm ... déjà 
vu. Replacing the nonmessengered 
drops with messengered cable, 
and tightening a lot of connectors 
got rid of most of the ingress and 
impulse noise. 
A few years ago I was involved 

in a multi-MSO laboratory evalua-
tion of most of the F-connectors on 
the market. We found that the 
premium sealed connectors 
worked as intended when properly 
installed. Somewhat surprising, 
though, was what we found about 
the plain vanilla one-piece hex 
crimp F-connectors. When they 
were properly installed and 
weatherproofed, they worked just 
as well as their more expensive 
counterparts. Both types can easi-
ly give 15+ years of service life if 
properly installed: The right con-
nector for the cable being used, 
correct cable preparation, proper 
connector installation on the 
cable, adequately tightened on the 
mating port (generally around 20 
inch-pounds, except on TV sets 
and VCRs), and, if used outdoors, 
properly weatherproofed. 

So, how do we achieve F-con-
nector nirvana? Recommendations 
follow: 

First, we have to set our 
sights higher when it comes to 

"It's a lot easier 
to blame a 
15-cent 

connector than it 
is to change the 
way we do 
business." 

hiring entry-level personnel. We 
need to recruit graduates from 
two-year electronics programs, 
from vocational/technical schools 
and similar backgrounds. These 
resources can provide us with a 
pool of talent trained in the ba-
sics of electronics, as well as a 

Established 1975 

Do Your Audio Levels Blast or Crash? 
( Not if you're using Wegener's Model 1694-02 Automatic 

Gain Control) 

-_I 
Yi ri 7; J J '.1.' _ii --1 
ci 9 .I'Ll J'JJ U _LI fri á\ -11 _I  limo, 

• Independently Monitors 
Two Mono Audio Channels Or One Stereo Pair 

• +18 dBm to -12 dBm AGC Range 

• Selectable AGC Time Constants 

• User Adjustable Peak Program Level 

• Installs In Existing 1601 Mainframes 

• Great For Use In Commercial Insertion Applications 

• Less Than $200 Per Channel 
DENVER. CO ATLANTA, GA ST.LOUIS, MO 
800-525-8386 800-962-5966 800-821-6800 

303-779-1717 OCALA, FL INDIANAPOLIS, IN 
303-779-1749 FAX 800-922-9200 800-761-7610 

"Unique" Products For the 21st Century! 
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little digital and RF. Oh, yes, 
they also should have a valid 
driver's license and an ability to 
get along with people. No ques-
tion this will cost us a bit more 
money up front. But I think the 
long-term payback will occur via 
fewer service calls, fewer re-
placed drops and fewer overall 
drop-related problems. 

Second, we need to seriously 
commit adequate resources to ef-
fective training. There is no rea-
son why every installer shouldn't 
go through the SCTE Installer 
Certification program, or at least 
an in-house equivalent of it. Our 
field staff must know how to do 
their jobs correctly and safely. 
They need to know how to tighten 
connectors. 

Third, every system should 
have some sort of installation QC 
program in place. This means 
random inspections of 5%-10% of 
all installation work. Further, 
such a program must be struc-
tured so that every installer has 
his or her work evaluated on a 
regular basis. Positive feedback 
on good work is important, as is 
remedial training to eliminate re-
curring quality issues. Account-
ability is critical. 

Fourth, our installation staff 
must be provided with the proper 
tools and equipment to do their 
job. If they need crimpers, don't 
give them pliers. By the way, 
these recommendations are ap-
plicable to in-house installers as 
well as contract installers. 

In a previous column I said we 
need to stop thinking like cable 
operators and start thinking like 
telecommunications providers. If 
we are to be successful in the 
provision of nonentertainment 
services such as cable modems 
and telephony, we need to under-
go a paradigm shift. This shift 
has to occur in all areas of our 
business, including the installa-
tion department. 

Back to an earlier question: 
Why, then, do we continue to 
blame the connector? Because it's 
a lot easier to blame a 15-cent 
connector than it is to change the 
way we do business. Fortunately, 
change is within reach. We just 
have to recognize where the real 
F-connector problem is. CT 
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FOCUS ON TELEPHONY 
By Justin J. Junkus 

What is a central office? 

Q 
uite often, people in the 
cable telecommunica-
tions industry will tell 
me how eager their com-

pany is to provide phone service in 
competition with the local telco or 
interexchange carrier. Typically, 
they are excited about the new 
technology they will be working on, 
and the possibilities of learning 
state-of-the-art telecommunica-
tions. When I ask one of these peo-
ple where the new equipment will 
be housed, the usual response is 

this is a telco building, there's al-
ways the company insignia promi-
nently displayed on the windowless 
exterior wall and some reels of 
cable around the back. So far, it's 
not too different from the headend. 

Now, let's walk into the building. 
This CO serves a metropolitan 
neighborhood, a subcommunity 
with about 30,000 telephone lines. 
We start our tour in a basement 
room. 

This is where cables containing 
lines and trunks enter the build-

"Changing a headend into a combined 
headend/CO may not be as easy as it 

first appeared." 

that it's probably going to be some-
where at a headend, just like the 
RF equipment. 

But is an equipment site for 
CATV the same as an equipment 
site for telephony? To help answer 
that question, this column will take 
you on a tour of a typical central 
office (CO). 

The CO is the point of termina-
tion for a telco's subscriber lines 
and trunks to the outside world. 
Like a headend, the CO is typically 
a building. If it was built anytime 
before the Bell System divestiture, 
it's probably readily recognizable as 
a telephone building by the brown 
brick exterior, the receptionless 
entry door, and relative lack of win-
dows. There's typically a parking 
area for telco service trucks. If 
that's not enough to let you know 

Justin Junkus has over 25 years ex-
perience in the telecommunications 
industry. Previously the AT&T cable 
TV market manager for the 5ESS 
switch, he is currently president of 
KnowledgeLink Inc., a telecommuni-
cations training and consulting firm. 

ing. Lines come from both residen-
tial and business subscribers while 
trunks typically go to other COs. 
In a metropolitan location, almost 
everything enters from under-
ground cable ducts. The cable con-
taining the twisted-pair copper 
wires from the subscriber lines 
usually has a 2-inch or greater di-
ameter. Occasionally, you see a 
splice case, or perhaps some pres-
surizing equipment to prevent 
moisture entry into a cable as it 
passes through potentially flooded 
cable vaults on its way to the sub-
scriber. You notice that some of the 
cables have orange jackets. That's 
the fiber, which is far outnum-
bered and outsized by its copper 
counterparts. 

The room we are in is pressur-
ized and the door is alarmed to en-
sure it remains closed. That's be-
cause toxic "sewer gases" could also 
enter via the cable entry points. No 
point in lingering down here. 

Outside the cable room we find 
the power for the CO equipment. 
Commercial AC enters the building 
and is converted to -48 volts by a 

bank of rectifiers. What we don't 
expect is the nearly 50-foot long 
shelf holding 3-foot high glass 
cylindrical lead acid storage batter-
ies. (They almost look like those 
large jugs you empty into the office 
water cooler.) This power reserve is 
connected to a bus to the commer-
cial power line and CO equipment. 
The batteries must power the office 
for anywhere between two and 
eight hours. Although they are the 
last reserve of electrical power, 
they are continually being charged 
to maintain readiness. 

Close by, in another room, there 
is a diesel generator. The diesel 
generator is the first electrical al-
ternative to commercial AC in the 
event of a power failure. Since the 
diesel is fully compatible with com-
mercial power, often the telco will 
run it during peak electric seasons 
and sell the power back to the elec-
tric company grid. Diesels generate 
toxic fumes, so this room must be 
properly ventilated to the outside 
with a system of fans, ducts and fil-
ters. Like the batteries, the diesel 
must be continually ready for 
emergency use, so it needs to be ex-
ercised regularly. 

So much for the basement. Our 
next stop is on the ground floor, 
where we find the distributing 
frames. This is the cross-connect 
point for the lines from the outside 
world to the CO equipment. Dis-
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• Increase Subscriber Satisfaction 
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• Reduce Maintenance/ 
Troubleshooting Costs 

13RRC 
For more information, 
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Kennesaw, Ga 30144 
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Are You? 
ROSA software keeps an eye on your 
network. It can see problems before 
they are noticeable to your subscribers, 
reducing service outages and maintaining 
high levels of customer satisfaction. 
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troubleshooting, pinp&nting problems, 
switching in backup equipment, ard 
reducing service dispatch calls. 

ROSA is short for Remote Control and 
Diagnostic System Open System Archi-
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the highest quality of service ana 
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tributing frames vary depending on 
the age of the CO. 

This CO has an older vintage 
distributing frame. While the as-
signment records are computerized, 
the actual cross-connect work is 
done by a craftsperson working 
from a record assignment sheet. 
The frame has two sides: a vertical 
side where lines from the cable 
entry room are terminated, and a 
horizontal side, where the CO 

e 

equipment is terminated. As part of 
the line installation, the craftsper-
son makes the actual physical 
cross-connection between the two. 
On the vertical side of the frame, 

certain lines are marked with a red 
indicator cap. This signifies a criti-
cal service, such as fire, police or 
hospital and the craftsperson 
knows that these lines cannot be 
disconnected or moved without fol-
lowing special procedures. 

Power & Tel has successfully 
navigated in the communications 
industry for more than 20 years 
by assembling an experienced 
crew, recruiting the prime suppli-
ers, and building a distribution 
network from 16 key cities. 

•::" re„à - 

Searching for success 
with your networla 

Discover Power &Tel 
The people, places, and 
things you need for success 
are already in place. To take 
full advantage of them, con-
tact Power tiL Telephone 
Supply today! 

Power & Telephone 
Supply Company 

2673 Yale Avenue • Memphis, IN 38112 • FAX 901/320-3082 

800/238-7514 
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Now that we've seen the inter-
faces to the outside world, we're 
excited about getting to the busi-
ness end of the office — the switch 
and the transmission plant. We 
move to the second floor of the 
building. 

The switchroom is somewhat of 
a disappointment. In the far corner 
of the room are four rows of what 
looks like computer equipment, but 
is actually the digital switch. It's 
quiet in here. All you hear is the 
hum of the equipment cooling fans. 
On closer inspection, we see that 
the rows of equipment are 
arranged by functions. The row 
closest to the wall is the processor 
portion of the switch, where the 
system software resides and where 
the printer and display terminal 
are connected. This row also hous-
es the hard drives with billing 
records. 

The other rows contain frames 
of switching modules. Some of 
them hold circuit cards for line cir-
cuits (the equipment connected to 
the lines on the distributing 
frame). Others have trunk circuits 
(similar equipment connected to 
the rest of the public switched net-
work, possibly to interexchange 
carriers), and service circuits for 
announcements, testing and sig-
naling, such as ringing the line. 

In some COs, other equipment 
for special service offerings is put 
in the switch lineup. One example 
might be a voice messaging sys-
tem, to provide the subscribers 
with an alternative to an answer-
ing machine. 
What we can't see is the electri-

cal work critical to the functioning 
of the switching equipment. Spe-
cial grounding arrangements must 
be met to ensure consistent voltage 
levels throughout the equipment 
and to prevent damaging electrical 
feedback. If we inspect closer, we 
also notice the overhead cable 
racks for the wires going to other 
parts of the building. 

The transmission equipment is 
similar to the switching equipment 
in its size, if not its function. There 
are frames housing channel banks 
where analog-to-digital conversions 
take place, and frames for T carri-
er equipment. There also may be 
frames for fiber-optic transmission 
equipment. Trunks connect to the 
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Pos, Neg 8( Tiering 

NEW 
EAGLE 

TIERING 
TRAPs 

6NF A-F $3.95 
6LP s $3.95 
(Low Pass S) 

MANY OTHER 
COMBINATIONS 

New 8( Used Passives 

*SCIENTIFIC *JERROLD 'MAGNAVOX 
ATLANTA 'C-COP *REGAL 

•MILLINIUM *RCA •RMS 
•ANTRONICS 'EAGLE *GENERIC 

MAGNAVOX 
C-COR 

JERROLD 

SCIENTIFIC 
ATLANTA 

SYLVAN IA 

918-251-2887 
Fax 918-251-1138 
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outside world via cross-connection 
fields located near the transmission 
equipment. Cables from the cross-
connect fields go to the basement 
cable room. 

Here too, you can notice the ef-
fects of new technology. The newest 
SONET capable transmission 
equipment is connected to trunks 
with gigabits of capacity (literally 
thousands of voice circuits) on a 
fiber-optic cable. In the past, these 
trunks would have required several 
multi-inch diameter cables of coax 
or even copper pair for the inter-
face to the network. 
Now we've seen it all. One thing 

we have noticed in our tour of the 
CO is that there is a lot of empty 
space in the buildings — both floor 
space and ceiling. With equipment 
going digital, there has been a corre-
sponding reduction in space require-
ments. As old equipment has been 
changed out to the new types, more 
than half of the floor space has been 
left empty. Also, the new equipment 
frames are now usually under 8 feet 
tall instead of the 11 feet previously 
required, so there is plenty of excess 

ceiling room. Electronics instead of 
electromechanical technology re-
moves the need for mechanical 
movements to complete calls. Hence, 

"It's not a 
matter of picking 
any office park 
and sliding in a 
switch to get into 
the telephone 
business." 

the CO is a now a quiet place, where 
the hum of fan motors has replaced 
the rhythmic clatter of relays. Even 
the maintenance functions are re-
moted and centralized, so that if 
something does go wrong, a minimal 
day staff and a dispatched night 
crew are sufficient to solve most op-
erational problems. 

NEW EXPANDED COVERAGE 

AVCOM's PSA-65B 
Portable Spectrum Analyzer 

1-1250 In One Sweep MHz!! 
AVCOM's newest Portable Microwave Spectrum Analyzer, model 

PSA-65B, has an expanded frequency range from less than 1 MHz to 
1250 MHz, for the amazing price of $ 2930. 
AVCOM's new PSA-65B is a low cost general purpose spectrum 

analyzer that's loaded with features and options. ThePSA-65B covers 
frequencies thru 1250 MHz in one sweep with a sensitivity greater than 
-95 dBm at narrow spans. The PSA-65B is ideally suited for 2-way 
radio, cellular, cable, satellite, LAN, surveillance, educational, produc-
tion and R&D work. Options include new 1250 MHz frequency 
extenders, BNG-1000A tracking (noise) generator, audio demod for 
monitoring, log periodic antennas, carrying case (AVSAC), and more. 

For more information, write, FAX, or phone. 
e 

e 

AVCOM 500 SOUTHLAKE BOULEVARD RICHMOND, VIRGINIA 
804-794-2500 FAX: 804-794-8284 

Receive brochures ON-LINE via AVCOM's new AVFAX. 

Call from your fax and be ready to receive. 804-379-0500 
Reader Service Number 223 

Of course, a CO built from 
scratch today is designed for 
today's equipment. While the 
switch and transmission equip-
ment can fit into a trailer, that is 
usually still installed in a perma-
nent building because of the re-
quirements for the cables and the 
power equipment. Environmental 
considerations have made CO 
building design less of a "cookie 
cutter" operation, and it has be-
come more difficult to spot new 
COs from the street. However, the 
electrical requirements, air-condi-
tioning, pressurizing and filtering 
needs are still present, so it's not 
a matter of picking any office 
park and sliding in a switch to 
get into the telephone business. 
Engineering consultation is still 
an important requirement, and 
will continue to be so. Changing a 
headend into a combined head-
end/CO may not be as easy as it 
first appeared. 

If you have comments or want 
to discuss this topic further, Jay 
Junkus can be reached via e-mail 
at Munkus@aol.com CT 

Force, Incorporated 
iber arid Llectror 

EXCELLII7XpLus 
RS-250C Short Haul Fiber Optic Link-Model 2762 

Analog FM Video Transmission 
Exceeds RS-250C Short Haul Specs 

AES/EBU 18-Bit Digital Stereo Audio 
with 64X Oversampling 

Provides 0-24 dB Optical Loss Range 
Up to 90 km Over SM Fiber 

Stand-alone or Rack-mount 
Configurations 

ExcELLinxPLus features studio quality baseband 
video and balanced stereo audio transmission over a very 
wide optical loss range. These units are ideal for a variety 
of applications including studio to transmitter links and 
back-haul full contribution quality feeds. 

825 Park Street (PO. Box 2045), Christiansburg, VA 24073 
(800) 732-5252 • (540) 382-0462 • FAX: (540) 381-0392 

E-MAIL: Force.Inc@bev.net 
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a node s at e 
fiber slack storage and broadband 
telecommunications needs all in one. 

Above Ground Fiber Node Cabnet 
• Pedestal consists of one piece 
continuous frame made up of 12 gauge 
G-90 galvanized steel and a top, four 
doors and skirts made up of 16 gauge 
G-90 galvanized steel. 

• Pedestal parts are coated with 2-3 mils 
of polyester powder after undergoing 
5 pretreatment processes. 

&All four doors and domed top are 
detachable using stainless steel slide off 
hinges (8). 

• Front doors are locked with a rod-roller 
system including a flush mounted 1 
piece lock. 

• Back doors are also locked internally 
and can only be accessed from inside 
the pedestal. 

• All door ventilation louvers are backed 
with fiberglass bug screens. 

• The total storage capacity of fiber optic 
cable is up to 300 feet. 

e Pedestal can either be concrete pad 
mounted or mounted below ground 
level. Base has a front mounted 
attached 4" flange with gussets to insure 
stability. 

• All vertical seams are sealed with 
synthetic rubber seal. Entire cabinet is 
raintight. 

• Built-in universal mounting hardware 
and accessories made of 12 ga. Galvaneel 
with polyester powder to withstand all 
environments. 

Ordering Information 

Part No. Size 

2000-FNC h50"xvv30"xd16" 

CMultilink, Inc. 1996 

Engineered to Make the Difference 

Operations And Distribution Center 
580 Ternes Avenue 
P.O. Box 955 
Elyria, OH 44035 
Phone (216) 366-6966 
FAX (216) 366-6802 
24 Hour Voice Messaging 
Worldwide Distribution 
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REALITY CHECK 
By Michael L. Smith 

Training for current operations 
s a 20+ year cable indus-
try veteran, I have had 
firsthand experience with 
various sizes of systems 

and companies, and at system, re-
gional and corporate levels. The ar-
chitecture and technology has 
ranged from conventional tree-and-
branch to the latest hybrid fiber/ 
coax (HFC) passive networks being 
built to handle digital and telephony 
applications. While the technology 
of today is new and exciting, and 
workshops, presentations, articles, 

form the tasks required to ensure 
customer satisfaction, minimize ser-
vice interruptions, deliver a quality 
signal, and meet local, company and 
federal regulations?" 

With only a few exceptions, I 
sadly feel that the answer is no. 
This is not meant to say that the 
industry does a bad job. Surpris-
ingly, most of the time customers 
are pleased with their service or 
have at least accepted this level of 
performance. What I mean to say 
is that the industry can and must 

"Staffs are typically dedicated, but 
management must provide direction 

and training to achieve the next higher 
level of service." 

etc., tend to focus on these new ap-
plications, I feel it is equally impor-
tant to pause and evaluate the cur-
rent status of systems and the tech-
nical staffs that maintain our cur-
rent operations. 

If you look at current systems, in-
cluding the major MS0s, what per-
centage of the technical staffs are 
really involved with the new tech-
nologies? While I'm sure the per-
centage varies, best estimates range 
from 10% to 30%. What this clearly 
shows is that the majority of all 
technical staffs are continuing to 
work on basic broadband cable TV 
issues. My question to each system 
and technical manager is, "Does 
your training ensure that your tech-
nical staff has the knowledge and 
understanding of company proce-
dures, federal regulations and 
equipment use and operation to per-

Michael Smith is the director of en-
gineering for Adelphia Cable in 
Staunton, VA. He can be reached at 
(540) 886-3419. 

step up to a new plain. Staffs are 
typically dedicated, but manage-
ment must provide direction and 
training to achieve the next higher 
level of service. 

Training is just as important as 
the tools and test equipment pro-
vided to meet these challenges. 
While extensive equipment evalua-
tions are routine, training, more 
times than not, follows a very er-
ratic course. Poorly structured pro-
grams net poor results, which 
might account for the lack of sup-
port from senior management when 
it reviews cost/benefit reports. Sev-
eral companies have successfully 
implemented training programs 
that achieve positive results and 
are to be applauded. Likewise, 
some individual managers at the 
local level have been able to adjust 
the priority focus at their systems. 

There are a multitude of issues 
that must be addressed to provide 
the training needed. The pace of 
day-to-day operations can no longer 
be accepted as a reason not to con-

duct training. (It never was a good 
excuse, but was used all too often.) 
If the industry cannot train the 
technical staffs to satisfactorily per-
form basic cable TV requirements, 
how can it expect to be successful 
with new advanced offerings? While 
the new services use technologies 
that will require training, most of 
their operations are dependent on 
overall system performance, even 
down to the drop. If you don't be-
lieve me, talk to any system that 
has launched a digital service (DCR, 
DMX, etc.) or attempted to utilize 
its return path. Ask them if the 
quality of drop installation impacted 
performance. You bet it does! 

Thus far I have stressed the im-
portance of management to provide 
training. Now let me change gears a 
little. While I do think that manage-
ment roles are important, I also feel 
it is each individual's responsibility 
to do their best. Every day should 
be a learning experience and only 
the highest degree of performance is 
acceptable. The industry can no 
longer tolerate mediocre perfor-
mance or the "good enough" atti-
tude. Do you fully understand the 
responsibilities, procedures, equip-
ment, etc., required to perform 
your assigned duties? If not, what 
steps have you taken? 

Have you studied or asked for 
help or direction? Are you hoping 
and praying that no customer calls 
to complain that you have been un-
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TAPPED OUT? 

WE'RE TAPPED IN TO YOUR NEEDS 
...with Scientific-Atlanta taps from Power &Tel. 

Now you have 24-hour response from Power &Tel for Scientific-Atlanta's complete 

line of taps and passives. With nationwide coverage and a huge inventory, 

Power &Tel can fulfill your order fast. Scientific-Atlanta taps offer: 

• Industry-leading insertion loss, return loss and isolation 

• Future ready-750 MHz and 1 GHz taps and passives 

are upgradeable to multimedia/power passing capability 

• Surge-resistant circuitry for maximum reliability and minimum downtime 

• Power & Tel's exclusive two-year, full replacement warranty. 

1-800-238-7514 
CALL TODAY! Power &Tel has your Scientific-Atlanta taps and passives in stock. 

1,. 
Scientific 
Atlanta 

Call us for specifications and free samples. We guarantee the best response time, 

on-time delivery, and continued service at attractive prices for the industry's 

leading line of taps and passives. 
L. 

1919 

Power & Telephone 
Supply Company 
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Training questionnaire 

Your position/job responsibility:   

Review the list of training topics below and indicate whether or not training/certification has been received. In the 
column to the left of the topic, for any topic checked no, please indicate if you feel training is needed as follows: 
1) if training is needed in current position; 2) if training is needed in next 6-12 months for advancement; 3) if 
training is needed 12 months from now; 4) if training is not applicable. 

General 
OSHA compliance 
First aid 
Safety 
Customer relations 
Company policy/procedures 

Yes No 
Yes No 
Yes No 
Yes No 
Yes No 

Installation/service 
Pole climbing Yes No 
Ladder handling/safety Yes No  
Installation procedures and equipment 

Yes No 
Use of basic test equipment Yes No 
Basic troubleshooting Yes No 
Aerial bucket use/safety Yes No 
Construction practices/procedures Yes No 
Coaxial cable splicing/testing Yes No 
Amplifier theory/operation Yes No 

 Basic system testing Yes No 

Maintenancetheadend 

 Advanced troubleshooting Yes No 
 Advanced system testing Yes No 

FCC proof-of-performance testing 
Headend operation/testing 
Analog/digital theory 
Digital signals/testing 
Fiber-optic splicing/testing 
Telephony 

Yes No 
Yes No  
Yes No  
Yes No  
Yes No 
Yes No 

Supervisory 
Supervision skills Yes No 

On a scale of 1 -5 (5 being the highest), how would you 
rate your system's training program?  

Would additional training improve your performance 
and system operation? Yes No 

Optional: Your name  
Company  
Address  

Return to: Michael Smith 
Adelphia Cable Communications 
11 Middlebrook Ave. 
Staunton, VA 24401 

able to resolve the issue to his sat-
isfaction or that the customer will 

accept that it is the best he can ex- personnel have been promoted to 
pect? All too often in this industry, positions based on tenure, not on 

The Ultimate Power Tool for CATV and Telephony 
Design 8( Drafting 

Lode Data Software - The tool of choice among engineering professionals world wide 
Design Assistant - Tests multiple scenarios quickly, making design efficient and error-free 
Drafting Assistant - Import from the Design Assistant to eliminate red and greens 

dTrack distortions and Rf simultaneously 

L' Powering anaylsis for broadband telephony and coaxial systems 

dOpen interface to databases and other drafting platforms 

dReduce time spent cutting large GIS maps 

dCompatible with your blocks and script routines 

lodE Data 
Corporation 
Tel: (303)759-0100 
Fax: (303)759-0214 

Reader Service Number 105 
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Why are the top cable 
companies connecting with 

Amphenol CATV Connectors? 
. . Non-Rotational*, 40dB @ 1 GHz Hardline Connectors. 

Amphenol " RF 

' 165-e11 
vli.CERTIF7E0 

JOURNEY TO EXCELLENCE THROUGH CONTINUOJS IMPROVEMENT 

From the first true non-rotational hardline 
connector to a completely weather-sealed 

F drop cable connector to a full range 

of splices, accessories and tools, 
Amphenol CATV Connectors 
provide superior products at 

competitive prices. What else 
would you expect from one of 
the largest manufacturers of 

coaxial cable connectors in the 
world? For more information, 

call 1-800-881-9913. 

Amphenol Corporation 
One Kennedy Avenue 

itry, Connecticut 06810 
: (203) 796.2072 Fax: (203) 796.2091 

* Pate t eend 

eader Service Nu 



Portable and lightweight, 
FiberFone provides high 
quality voice communication. 
Whether it's long haul or 
local loop you can talk with 
one or more work stations... 
loud and clear. A FiberFone is 
to fiber what a telephone test 
set is to copper. 

FiberFone® 

• .40dB full duplex 
conversation on one fiber 
• 1300nm or 1550nm versions 
• clip on and talk option 
• multiple locations conferencing 
• uses hand-set or head-set 

The next time you're in the 
dark, use FiberFone. The world's 
most popular choice. 
0 1994 

Conned. 
Call. Talk. 
FiberFone® 
fiber optic 
talk set. 

Oft .9 

••••• In • • • 
•••••Technology 

Industrial Technology, Inc. 
6100 Columbia Street 
Mineral Wells, Texas 76067 
Tel: +1 817 325 3000 
Fax: +1 817 325 2255 
European Office: 
Tel: + 44 734 567156 
Fax: +44 734 592178 

Reader Service Number 76 

qualifications or experience. How 
many of you hold a position yet are 
unable to meet the requirements 
outlined by the job description, or at 
least know someone who falls in 
this category? I thought so. 

The accompanying questionnaire 
on page 28 lists training topics I feel 
are important to ensuring that broad-
band industry technical staffs receive 
the knowledge and understanding re-
quired to maintain current systems 
and provide the basic platform to 

"I encourage each 
individual to take 
the initiative to 
pursue every 
opportunity to 
become better 

trained." 
launch new offerings. I would appre-
date you completing this question-
naire and returning it to the address 
shown. Additionally, please forward a 
copy to your technical manager or 
training coordinator. It might help 
identify training needs they could 
focus on in the near future. 

While I hope that companies will 
focus on meeting the training needs 
of the industry, I encourage each in-
dividual to take the initiative to 
pursue every opportunity to become 
better trained. Learn everything 
you can about a piece of equipment, 
not just enough to hopefully get by. 
Ask questions. There is no such 
thing as a dumb question, only 
dumb answers. Indicate your inter-
est and ask if other training sources 
are available. These might include 
vendor training, industry work-
shops, National Cable Television In-
stitute courses, Society of Cable 
Telecommunications Engineers local 
or regional meetings, SCTE region-
al training classes, etc. Most impor-
tantly, take pride in your work and 
accept only the highest degree of re-
sults from yourself and your co-
workers. 

Thanks for your attention. Until 
next time — read on! CT 
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The 99.99% 
Factor 

[Cable Innovation's CLPS-4065 Surge Suppressor] 

Cable Innovations surge suppression products are an essential 
ingredient in achieving the 99.99% reliability necessary in CATV 
systems today. The CLPS-4065 and CLPS-4065PI (power inserter), 
patented surge suppression technology, protects trunk line and feeder 
line electronics from overvoltages, and virtually eliminates overvoltage 
related outages. The CLPS-4065 and CLPS-4065PI are simply the very 
best surge suppressors available. If you're concerned about the 
reliability of your system, call us today. 

I «lb 

IINNOVATIONS» 
LOOKING TO THE FUTURE 

Th P Next Generating nf Surge Suppressor 

Cable Innovations 288 King Arthur Drive Lawrenceville, GA 30245 800-952-5146 fax 770-962-6133 
www.Rightmove.com/cableinnov Reader Service Number 210 



The final word in TDR 
waveform storage. 

Most TDR waveform memory 
functions store only the section of 
cable that is on-screen at the 
moment; a snapshot of the current 
display. Model 1205C with SUPER-
STORE is different. Cable waveforms 
are stored at full horizontal and vertical 
resolution (over 65 times more 
information than competitive TDRs). 

What this boils down to is storing the section 
of cable that is shown on screen, plus the 
cable that may be off screen, just in case 
you want to look at it later. 

Once the cable is stored, you can still 

manipulate the waveform, just like it was 

live. Zoom in, zoom out, increase or 
decrease the vertical gain, scan the 

cable to see a different fault, move the 
independent cursors along the 

waveform, or change the VOP 
setting. 

All waveform information and 

instrument settings are stored 

within the instrument for 

documentation or later recall and 

analysis. Or, you can download the 

stored information to a PC using the 

exclusive WAVE-VIEW software provided 
standard with the Model 1205C. 

Either way, SUPER-STORE waveform storage provides the operator with a powerful and versatile 
troubleshooting function. 

Trx that with any other TDR! 

Pi I: 
402-466-0967 

This is just one of the super features you get with a Model 1205C. 800-688-TDRs 402-466-0933 Fax:  

Call fola demonstration today! 

Mai Reader Service Number 103 
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A simple solution created a company 
Time Domain Reflectometers. 

Test equipment can sometimes be 
complicated, difficult to operate, and 
hard to interpret. Operators are often 
intimidated by the complexity of the 
equipment or frustrated to the point of 
mistrust in themselves or the equip-
ment. 

Historically, time domain reflecto-
meters (TDR) have been one of the 
least understood field test instruments 
available. A TDR is used infrequently; 
therefore, the operating procedures are 
easily forgotten. In addition, many 
TDRs are expensive and complicated 
to operate. Senior techs find them-
selves continually demonstrating and 
redemonstrating the use and proce-
dures of a TDR. Valuable time and 
money are wasted. There has to be a 
better way! 

In 1981, Riser-Bond Instruments 
and the first digital numeric TDR 
(Model 2901A) were both born be-
cause of this problem. A TDR was 
created that was able to locate major 
cable faults yet was extremely accu-
rate, rugged, reliable, and user-
friendly, leaving nothing to the inter-
pretation of the operator. 

Today, Riser-Bond Instruments still 
produces a similar Model 2901C, with 
over 15 improvements. It remains the 
workhorse of the industry. 

One in every truck 
The Model 1000 was developed 

with a "one-in-
every-truck" 
concept. Model 
1000 (priced at 
only $695) is 
an even 
smaller, hand-
held digital nu-
meric TDR. 

Model 1000 
is ideal for test-
ing customer 
drops and other 
short runs, as 
well as inven-
tory control. 

Waveform 
TDRs today. 

Although the 
concept of a 
simplified digital TDR is accepted and 
widely used, there are still technicians 
and engineers who prefer the more so-
phisticated TDR that displays a signa-
ture of the waveform. 

Riser-Bond addressed this problem 
by introducing waveform type TDRs 
that are moderately priced, simple to 
operate, and contain many unique and 
exclusive features. 

Because TDRs are not generally 

used on a daily basis, simplified op-
eration is very important. The operator 

must be comfortable 
with the equipment in 
order to get fast and 
accurate test results. 

Riser-Bond designs 
it's TDRs with all of 
the operational func-
tions located on the 
front panel keypad. 
Every key has a func-
tion and every func-
tion has a key. 

High tech simplicity. 
Simple ideas can 

generate new products 
and make existing 
products even better. 
In the case of Riser-
Bond Instruments, a 
simple idea turned into 

a philosophy that is still the founda-
tion for ideas and growth of an entire 
company. High tech simplicity in 
cable test equipment is a combination 
of the latest technology and the desire 
to make the most user friendly equip-
ment possible. 
What makes Riser-Bond Instru-

ments' products so popular? 

The answer is simple. 



Special Report: Newsmakers in cable and telephony, Part I 

Envisioning the future om 
Tomorrow's revolution for the Information Age 

rying to sort the hype 
and hyperbole from the 
realities of building true 
multimedia delivery net-

works is something both the cable 
and telco technical communities are 
dealing with every day. Cable's into 
the telephony biz, telcos are into 
cable, everyone's into data delivery 

• Wendell Bailey (vice presi-
dent of science and technology) and 
Rich D'Amato (senior director of 
public affairs) at the National 
Cable Television Association 
• Harry Bosco (chief technical 

officer, Lucent Technologies) 
• Ian Craig (president, broad-

band networks, Nortel) 

president, Motorola) 
• Bill Riker (president, Society 

of Cable Telecommunications 
Engineers) 
• John Seazholtz (chief tech-

nology officer, Bell Atlantic) 
• John Vartanian (vice presi-

dent of technology operations, 
Viewer's Choice) 

"The (high-speed Internet access) opportunity is 
even greater when coupled with 

standardization of modems so consumers can 
own them. The buying attitude of computer 
owners is a willingness to spend money." 

— Walt Ciciora, consultant 

and each wants a peek into the oth-
ers' bag of engineering tricks. Add 
to that all the new technology ex-
ploding onto the scene and you 
might feel like if you blink, you're 
going to miss the next big commu-
nications revolution (or at least the 
next bout of superhighway hype). 

The following is the first install-
ment of a two-part special report in 
which Communications Technology 
spoke to some of the top technically 
oriented executives in both cable 
and telephony. Surveying the na-
ture of today's communications net-
working as well as where it's head-
ed, they touched on the realities of 
convergence, the passage of the 
Telecom Bill, promises of high-
speed cable modem data delivery, 
training issues and more. 

Participants included: 

Eric Butterfield is associate editor, 
Laura Hamilton is managing editor 
and Alex Zavistovich is senior editor 
for "Communications Technology." 

• Walt Ciciora (consultant) 
• Jim Chiddix (vice president of 

engineering and technology, Time 
Warner) 
• Jim Ducay (managing direc-

tor of data networking services, 
NYNEX) 
• Tom Elliot (president, TCI 

Cable Management Corp.) 
• Joel Engel (vice president, 

technology, Ameritech) 
• David Fellows (senior vice 

president of engineering and tech-
nology, Continental Cablevision) 
• Richard Green (president, 

CableLabs) 
• Gary Handler (group presi-

dent, Bellcore) 
• Ron Hranac (senior vice pres-

ident of engineering, Coaxial In-
ternational) 
• Ross Ireland (vice president of 

network engineering, Pacific Bell) 
• Bob Luff (president, 

TV/COM) 
• Jim Phillips (corporate vice 

• Joseph Wetzel (vice president 
for the Multimedia Group, US West 
Multimedia Communications) 
and Bud Wonsiewicz (vice presi-
dent of US West Advanced Tech-
nologies) 
• Wendell Woody (executive di-

rector of sales) and Janet Burton 
(national marketing manager) of 
Sprint/North Supply 

Convergence 
The question facing cable opera-

tors and telcos today is no longer if 
convergence will occur, but how, and 
how fast. With the passage of the 
Telecom Bill, industry boundaries 
have evaporated and the pace of con-
vergence is destined to accelerate. 

With this new-found freedom and 
competition, cable and telco operators 
must foresee the future and act on 
that vision now. A wait-and-see atti-
tude could be the kiss of death. In the 
past, the convergence of these tech-
nologies was driven by "network cost 
efficiencies," says Ian Craig of Nortel. 
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telecommunications 
By Eric Butterfield, Laura Hamilton and Alex Zavistovich 

wIteday, however, the ability to deliver 
multiple services is fundamental to 
many companies' outright survival." 

The challenge facing each indus-
try, says Craig, is how to leverage 
its current infrastructure to acceler-
ate time-to-market without selling 
itself short in the delivery of future 
interactive multimedia services. 

Tomorrow's business opportuni-
ties will require flexibility and 
wide-ranging expertise. Conver-
gence and combined telecommuni-
cation services will result in more 
telco/cable joint ownerships — new 
alliances that will necessitate a 
new business philosophy: Compa-
nies will need to navigate a variety 
of business scenarios, being com-
petitors and partners, as well as 
each other's customers. To survive 
in major market areas, says 
Sprint/North Supply's Wendell 

face device is common across all ac-
cess technologies. "The desired long-
term favorite is all-passive fiber-to-
the-home." 

Bosco says client-server software 
architecture will play an increas-
ingly important role in providing 
new applications over evolving net-
works. "Subscriber devices used to 
interface with applications will vary 
widely — ranging from low-cost 
low-intelligence devices to mid-
ranged intelligent devices (slightly 
more processing and graphics and 
memory) to very intelligent higher 
end devices." 

Ameritech's Joel Engel foresees 
markets where voice, video and 
data will be provided by one compa-
ny over coax, by another over twist-
ed-pair, and by a third over mi-
crowave radio. But for some compa-
nies, he says, it might make sense 

rhetoric, hasn't anticipated change. 
It merely recognizes trends that 
were already well under way, ac-
cording to our experts. 

"This is not the starting gun of 
the race — that gun went off some 
time ago," says Jim Chiddix of Time 
Warner Cable. "Many (cable) opera-
tors have already begun to get in-
volved in the telecommunications 
business." Many states already had 
deregulated telecommunications, 
ahead of their federal counterpart, 
he said. 

Overall, the consensus is that 
the Telecommunications Act will be 
good for the cable industry. "Re-
moval of rate regulations will allow 
cable to increase investments in 
their distribution systems, encour-
age new services and expand pro-
gramming," says John Vartanian at 
Viewer's Choice. 

"Information seems to be more and 
more an asset to both business and social 
life, so the major opportunities for the 
telcos comes from expanding from voice 

into data and other multimedia services 
accessing information." 

Woody, you will need to be a full-
service provider. 

To do that, says Harry Bosco of 
Lucent lbchnologies, applications 
must be access infrastructure inde-
pendent. That is, regardless of the 
access technology used, each appli-
cation needs to present itself to the 
subscriber in the same fashion. This 
assumes that the subscriber inter-

to use a family of technologies 
rather than just one. He also thinks 
telcos might elect to put video over 
coax and leave voice on twisted-pair 
if they've already installed fiber 
deep into their network. 

The Telecom Act 
The Telecommunications Act of 

1996, despite all the revolutionary 

"It presents us (cable TV) with a 
whole host of opportunities," says 
NCTA's Rich D'Amato, most espe-
cially cable's ability to compete in 
telephony. 
What we'll see, says TV/COM 

President Bob Luff, is a lot of repo-
sitioning in the industry that will 
trigger the most robust period of 
partnerships, strategic alliances, 
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Terminal of the future 
The home of the future is up for grabs. What the termi-

nal will look like, and how much technological crossover 
there will be, depends on who you ask. Everyone is looking 
to pipe high-bandwidth information to and from the home. 
Once it gets there, the question is what it will be viewed on. 

"It's the age-old question," says Seazholtz. "Is the terminal 
of tomorrow the TV or the computer? And the answer is yes." 

"The distinctions between what's a computer and what's 
a TV set — those distinctions are crumbling," says Engel. 

What's also crumbling is the distinction between work 
and home. What's driving it, says Jim Ducay, NYNErs 
managing director of data networking services, is that 
"there's a mix of communications devices in the home now 
that goes beyond a telephone — it's the computer, it's the 
fax machine, it's the cellular phone. They're all going to 
play roles." 

The proliferation of personal computers 
offers an enticing platform, in large part 
because of its increasingly affordable price, 
says Phillips. "It already comes equipped 
with memory processing capability key-
board and mouse capability It's already 
there, unlike the TV set." 

Pac Bell's Ross Ireland thinks the cus-
tomer terminal ultimately will migrate to 
something that looks more like a comput-
er with a TV-like screen "capable of han-
dling both high-quality entertainment 
video as well as computing technologies." 

"Wherever you are, your den or your of-
fice," says Ireland, "you'd have the option 
of scanning the Internet or playing the 5 
o'clock news on the same instrument." 

Jim Phillips of Motorola likewise foresees multiple offer-
ings through the PC of voice, data and, at some point, video. 
He sees this happening over the next couple of years, with 
increasing integration of PC and TV platforms. 

According to Ireland, the video terminal must be capable 
of handling analog video for a lot of years to come. "I think 
that's different than some of my counterparts believe. I 
think analog video is going to be around for a very long 
time ... My best guess is at least a decade." 

Of digitization, he notes that almost all of the digitiza-
tion going on today is being done in a passband manner, 
being sent over an analog signal. 

As for an all-in-one future terminal, US West's Bud Won-
siewicz isn't convinced. "In the early days of appliances, they 
thought there'd be a washing machine that would dry your 
clothes and wash your dishes. It just hasn't happened." 

Ian Craig at Nortel agrees that no one single terminal will 
win general acceptance for all applications. "Where consolida-
tion is certain to happen is amongst the communications 
ports these appliances plug into," he says. "It is not difficult to 

"The distinctions 
between what's a 
computer and 

what's a TV set 
those distinctions 
are crumbling." 
— Joel Engel, Ameritech 

envision a single home controller serving as an access control 
point for all appliances. No longer will there be a need for a 
dedicated modem or set-top box per appliance." 

Phillips also foresees this trend toward portability in the 
house, a high-bandwidth connection, such as the coax pipe, 
that will enable the downloading of tremendous amounts of 
information, such as electronic books. Along the way, he 
says, network computers will emerge, offering Internet ac-
cess to the masses. "You'll see very inexpensive PCs sup-
ported by high-bandwidth connections to servers." 

This opens up the possibility of a whole new level of ser-
vices and creates a second entertainment appliance: a very 
low-cost interactive terminal. 

If an ATM stream is being delivered into the home, it 
doesn't make any difference whether the information is 

going to a TV or a computer, Bell At-
lantic's John Seazholtz says. "You can 
mix video and data all together and the 
network interface sorts it out." 

As for total integration of the TV 
sets and computer, Seazholtz balks: "If 
you want to print a report, you don't 
want to do that out of the TV set in your 
living room. Who the heck wants to have 
a printer clunking away in the living 
room? On the other hand," he continues, 
"if I want to watch a movie, I don't want 
to look at it on some little rinky clink PC 
screen." 

Bellcore's Gary Handler's main 
concern is the difficulty in rewiring. "The 
phones are not in the same place as the 

TV sets, so I think there are some practical complications 
to that convergence." 

Handler does agree, however, that people will want 
more and more to view information in all three communi-
cation mediums, but says that the integration of the PC 
and telephone for multimedia will be much more pro-
nounced than television going in that direction. 

As for the ultimate futuristic vision, Phillips imagines a 
scene that sounds like something out of Ray Bradbury's 
Fahrenheit 451. 

"This may be 10 years out," he says, "but you'll see pre-
mium homes do this: flat panel displays around the house 
with voice recognition. And you'll walk up to that panel and 
say 'computer' and you'll get a graphic interface that looks 
much like a home page. And if you say 'TV,' it'll give you 
some type of electronic program guide, and you'll say 'HBO' 
and you'll get it." 

These flat panel displays could be hung anywhere 
in the high-bandwidth home of the future. The ulti-
mate question is, of course, who will be providing 
those services. — EB 

buyouts and mergers to date. This 
in turn will create enormous new 
revenue potential. 

"For cable operators, their net 
worth will go up by multiples of 

their cash flow," says Luff. "Rela-
tively small enhancements to their 
cash flow will result in rather large 
increased valuation." 

The new legislation will affect 

the cable industry in two ways, says 
Hranac of Coaxial International: 
First, competition from telephone 
companies, and perhaps power com-
panies, getting into entertainment 
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"If we can team up with the AT&Ts of the 
world, I think we'll see consumers accept 
some of these advanced nonentertainment 

services from cable more 
readily than they otherwise would." 

— Ron Hranac, Coaxial International 

"If RBOCs (regional Bell operat-
ing companies) are allowed to go 
after long distance, they will do 
that first," says Walt Ciciora, a con-
sultant. "There is more money 
there, and it is closer to the busi-
ness they know." 

The bad news, he says, is that 
it steals a lot of the appeal cable 
had for going into telephony. The 
good news for cable is that it 
may take pressure off its video 
business. 

"The RBOCs who do go into 
video need to be countered with 

a strong cable push into telepho-
ny," says Ciciora. "By offering 
stiff competition in telephony to 
the RBOC, the cable company 
will prevent the RBOC from 
raising telephony revenues to 
subsidize an attack on cable's 
video business." 

Cable's lower cost structure 
should be a big help, he says. 
On the other hand, if telco com-
panies' telephony business goes 
unchallenged, they'll raise 
prices, increase profits, and 
cross-subsidize their push into 

video, which will seriously harm 
the cable operator. 

Chiddix thinks the act will stabi-
lize investment in cable and make 
it easier for cable companies to 
raise capital, which will be vital to 
compete with the deep pockets of 
the telcos. The strong financial re-
sources and better debt rating of 
local telephone companies are cer-
tainly formidable. 

Motorola's Jim Phillips thinks 
both telco and cable operators will 
have 25% to 50% of their business 
at risk over the next couple of 
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years. "The telcos are going to try 
and figure out the quickest way to 
activate video platforms," he says. 

Local telcos are going to seek 
revenue replacement in both wired 
and wireless video, says Janet Bur-
ton of Sprint/North Supply, both in-
side and outside their current terri-
tories. With all the increased com-
petition, cable operators need to fig-
ure out what is going to distinguish 
them from their competition in the 
future. No one seems to doubt 
cable's technical ability to deliver 
the goods. The biggest challenge 
seems to be marketing the services. 
When all is said and done, the 

ultimate winner will be the con-
sumer, rewarded with a lot of choice 
and a slew of advanced telecommu-
nications services. The key to the 
consumer, says Phillips, is increased 
capital investment to deliver these 
services. 

MMDS and DBS competition 
Despite their market advantages, 

cable and the telcos aren't the only 
ones in the game. Everyone agrees 
that direct broadcast satellite (DBS) 

AM Distribution 

ISXTM : The industry's first 
integrated video/telephony 
optical distribution node 

and wireless are true players in the 
market and that DBS is cable's 
more serious competitor. In the case 
of DBS, says Vartanian, cable needs 
to match DBS offerings such as 
large channel capacity, near-video-
on-demand (NVOD) and high signal 
quality. 

"DBS signal quality is excellent," 
says Vartanian "but so is cable's 
when fiber has been deployed deep 
into the system." 

To combat DBS, Hranac stresses 
cable network operation and main-
tenance to deliver service that is 
comparable or better than DBS. 

Ciciora says it's not as much a 
technical issue as a question of re-
sources. "There's not much a techni-
cal person can do if the resources 
are not there." 

Cable's best asset will be its 
two-way capability. Both MMDS 
and DBS lack significant return 
capabilities, says Chiddix. "They 
are much better at store and for-
ward with telephone return." 

Although multichannel multi-
point distribution service (MMDS) 
digital compression may have ad-

Slflt i1uu f FM 
SM6000 conomical 
single ch el transport 
system for. quality 
video feeds 

dressed the technology's minimal 
channel capacity, Luff says its two-
way capability is still limited by 
fairly narrow return bandwidth. 

Luff says MMDS' main problems 
of propagation and flat terrain re-
quirements will continue to exist 
because of installation limitations. 

As for downstream bandwidth, 
there are 100 million DBS homes 
sharing one satellite spectrum, 
which means sparingly limited 
bandwidth per household. "If you 
wanted to deliver different content 
to every home," says Joe Wetzel of 
US West Multimedia Communica-
tions, "how many homes could you 
support? Not many." 

Of MMDS capability, Wetzel 
says, "Maybe there's 50,000 homes 
sharing that same bandwidth. 
Well, that's still a lot of homes. 
This isn't even counting the return 
path. This is just the downstream 
direction." 
A much higher degree of interac-

tivity can be imagined over cable 
plant, which may serve anywhere 
from 1,000 to 500 or even fewer 
homes sharing the same down-

Prepare for the Future... Today 
Preparing for increased competition brought on by the Telecom-
munications Act of 1996 means one thing you need to become 
a more efficient service provider. 

At ADC, we can help you with that. Our complete line of trans-
mission products can give you the competitive edge no matter 
what combination of fiber network solutions you need ADC is 
your single source for 

• High Speed Digital Transport with Single Channel Tributaries 
• High Power 1550 nm 750 MHz transport 
• Scalable, 1310 nm 750/860 MHz transport 
• Integrated Operations Systems Support 
• Enhanced Telephony, Data transport and more 

These are a sample of ADC products that comprise a complete, 
scalable, modular approach to network design An approach 
that protects your equipment and capital investment for the 
future, and gives you unparalleled on-time delivery . (We meet 
over 95% of customer request dates.) 

Call us toll-free at the number below to find out how ADC can 
help you prepare for the future today. 

800.504.4443 

A Subsidiary of ADC Telecommunications, Inc 

See Us At NCTA booth 2711 41 
Reader Service Number 30 



stream bandwidth. Also in cable's 
favor is that both DBS and wireless 
require expensive electronics. 

"Every TV set hooked up to the 
service needs another $400 satellite 
receiver or decompression box," says 
David Fellows, senior vice president 
of engineering and technology, Con-
tinental Cablevision. 

This additional subscriber in-
vestment is something cable can 
definitely exploit, says Chiddix. "We 
can transport the broadband spec-
trum directly to TV sets." 

As well, DBS lacks a cable opera-
tor's localism. Vartanian says cable 
should emphasize its local content 
and ability to connect multiple sets, 
without expensive home equipment. 

Wireless hasn't had much of an 
impact to date, says Vartanian, but 
that could change as telephone com-
panies buy up MMDS operations. 
Especially if they seriously market 
their services, says Hranac, and 
adopt advanced technology like 
compression to increase their chan-
nel capacity. 

The telcos may not be a direct 
competitor, says Burton, but they 
have deep pockets and are in for 
the long run. Bailey acknowledges 
the money behind the telcos and 
their robust technology. "But the 
point is that we do these things 
too," he says. "We can offer any of 
these packages and that's our 
strength: our ability to offer what 
the customers want." 

Where wireless and DBS are 
major threats to cable TV's core 
business is in plants where cable 
operators are not doing a first-class 
job. "Where cable system manage-
ment is on top of their game, DBS 
and wireless are having a tough 
time making inroads," says Elliot. 
"Good customer service, good quali-
ty pictures and no outages are the 
answer." 

CableLabs President Green 
agrees that wireless could be a 
threat in a market where the cable 
system has been neglected. But, it 
does have its technical disadvan-
tage in some cases. For example, 
Green says, "MMDS works better 
where there are fewer trees, like 
out west." 

Cable has to get back to flaw-
less execution of its core business, 
says Luff: answering the phone on 
time, having installers show up on 

The credibility gap: 
Training is still lacking 

As the competition heats up between the cable and telco industry, it 
may be prudent to keep an eye on how well your loyal opposition is 
learning the trade. It may also be comforting to note that the grass is not 
always greener on the other side. 

Jim Phillips of Motorola recounts his experience in having an ISDN 
line installed in his home: "I asked for an ISDN circuit and it took me six 
weeks to get it. Then I got a huge bill with it." He was still not out of the 
woods, though. "It took them a couple weeks to figure out how to install 
it in my house," he says. "And this was from an RBOC, so it's not like 
they're there yet, either (in terms of personnel training)." 
What does Phillips see as a trend in training? In particular, the train-

ing of personnel across traditional boundaries. "Right now on the cable 
side you have a lot of multimedia-trained people, especially in terms of 
video," he explains. "On the telco side you have people who are very tele-
phony/data-oriented, and so you're going to have cross-training and 
swapping of labor forces, and competition for those labor forces." 

Phillips also touched on a potential hot button for the cable industry: 
the highly publicized dark comedy "The Cable Guy," in which Jim Carrey 
plays a deranged cable installer. "The cable companies are scared of this 
movie, and they're going to have to avoid that image," says Phillips. He 
cautions, however, that "the way to avoid that image is not going to be by 
marketing around it, but by training and having a highly disciplined 
work force." —AZ 

, 

time, and being courteous to cus-
tomers. "Those things impress cus-
tomers as much if not more than 
our futuristic plans to do things 
the public today may not appreci-
ate or understand." 

Which comes first: 
Data or telephony? 

In the lucrative business of woo-
ing consumers to multimedia offer-
ings, the next question CT posed to 
the experts was which technologies 
would drive the race. Which tech-
nology will develop most quickly for 
cable: data delivery or telephony? 
Most experts believe that a large 
potential market for both cable and 
telco companies is data delivery. 

While many agree that data de-
livery, made possible by cable 
modem technology, may be a big 
revenue generator in the near term, 
they also point out that it may just 
be a stepping stone on the way to 
delivery of more traditional telepho-
ny-oriented services over cable. For 
some, cable telephony has already 
arrived; others see the two revenue 
streams developing simultaneously. 
Experts are divided over the poten-
tial of revenue from data delivery. 
The reason seems to be that the 

size of the market for Internet ac-
cess is unknown, while the telepho-
ny market is readily quantifiable — 
and huge. 

It's important to note that, for 
many, telephony has come to mean 
more than just getting a dial tone 
and completing a phone call. 
Telco's leading thinkers now see 
themselves more purely as infor-
mation providers, and as such 
have confidence in their competi-
tive networking and data commu-
nications skills. It's clear that telco 
experts see the future as being 
about information delivery — a 
service they've long provided, and 
for which video delivery is just a 
missing piece. 

It is the video component that 
many cable experts believe is the 
advantage to delivering data over 
their hybrid fiber/coax (HFC) net-
works. The data throughput capa-
bility of cable's HFC lines makes it 
perhaps the fastest way of building 
the elaborate graphics provided on 
the World Wide Web. 

There's some concern as to 
whether a large enough consumer 
base will want to spend money on 
Internet access. If cable modem 
technology becomes readily con-
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sumer-available (for purchase, 
rather than lease), at least one ex-
pert believes the business will be 
more likely to take off. In the 
meantime, others feel that a good 
hedge of bets would be to focus on 
software that has the capability of 
providing a variety of customer ap-
plications through a home comput-
er connected to a network access 
protocol with reliable switching 
gear. 

The speed advantage 
Cable companies' HFC networks 

have the advantage of speed over 
the telcos in delivering data. Ac-
cording to Sprint/North Supply's 
Wendell Woody, a 2 megabit still 
video image takes "2.4 minutes on a 
dial-up modem, 35.6 seconds using 
ISDN (integrated services digital 
network), 1.31 seconds using ADSL 
(asymmetric digital subscriber line), 
and only 0.5 seconds using cable 
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TV." That makes Internet access an 
attractive opportunity for increased 
cable revenue. Woody points out, 
however, that the market for on-
line services over cable is unknown. 
Although some 12 million people 
are already on line and another 10 
million may be expected to come on 
in the near future, "There's some 
question whether people will pay 
$25 to $35 a month just for this 
high-speed access." 

For Walt Ciciora, however, com-
mercially available cable modems 
may solidify the market. "The 
(high-speed Internet access) oppor-
tunity is even greater when coupled 
with standardization of modems so 
consumers can own them. The buy-
ing attitude of computer owners is 
a willingness to spend money." Ci-
ciora says even companies without 
two-way capability can get involved 
in data delivery, by using telco 
lines for the return path. He advo-
cates involvement in telephony ser-
vices only to protect market share 
from RBOCs making an entry into 
video delivery. 

Motorola's Jim Phillips agrees 
that "a major market in 1997 will 
be high-speed data access over 
HFC networks," which he believes 
will have "lower provisioning 
costs" than other delivery means, 
such as ISDN or ADSL. He dis-
agrees with the notion of telco re-
turn. "The idea that you market a 
modem that needs another modem 
— an analog modem on top of it to 
do a telco return — you lose a lot 
of the features and operability as-
sociates with a high-speed interac-
tive network. Plus you tie up a 
line, and if it's a line in the house 
that's used for voice, that'll be a 
real problem." 

That position is not held by Pa-
cific Bell's Ross Ireland, however. 
While Ireland acknowledges 
"there is a lot of energy" surround-
ing cable modem technology for 
data delivery, he says there are a 
number of challenges associated 
with bringing that technology to 
market on a large scale. For Ire-
land, telcos' moderate-speed ISDN 
offering may compete favorably 
with cable modems. "I think you'll 
see us expand the bandwidth of 
ISDN fairly dramatically, compet-
ing with the bandwidths of cable 
modems," he says. —* 
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Cable modem technology has 
focused attention on two-way 
data delivery, says TV/COM's 
Bob Luff. "Cable modems have 
been the catalyst for robust de-
ployment of telephony," he adds, 
noting "the things you have to do 
to the network to use modems 
are exactly the same things you 
have to do to activate the net-
work for telephony." Still, he 
cautions, "you can't put too much 
emphasis on advanced tiers of 
service; you first have to have a 
basic subscriber before you can 
sell up." 

telephony because it's something 
we want to and can do." 

CableLabs President Richard 
Green agrees. "The pull is going to 
be stronger for data than telepho-
ny but I would not say the promise 
of cable modems will completely 
overshadow cable telephony," he 
says. "I think the two technologies 
will develop together for the cable 
TV industry." 

However, in general, Internet 
connectivity by cable modems was 
seen to be easier to implement than 
telephony by many. John Vartanian 
of Viewer's Choice says, "the asym-

West. As Wetzel puts it, "for tele-
phony services, of course, you would 
use telephony for return plant. On 
the data side, there's the marketing 
issues of having to still maintain 
some available telephone capacity 
for upstream while you're using 
cable for downstream." 

An academic distinction? 
For some, drawing a distinction 

between telephony and data deliv-
ery may be academic at best. 
Sprint/North Supply's Janet Bur-
ton says cable operators should 
consider "telephony on tomorrow's 

"The recent technical developments 
in cable all take advantage of 

digital communications. Those who 
don't understand how digital signals are 

changing their businesses will 
be left behind." 

— John Vartanian, Viewer's Choice 

"Internet is a good stepping 
stone toward telephony," says Con-
tinental Cablevision's Dave Fel-
lows. "If you have a network capa-
ble of supporting data, it's probably 
also capable of supporting telepho-
ny." Fellows notes that "telephony 
has already developed first," 
adding that his company has 20% 
of teleport communications, with 
its recent consolidation with US 
West. Although Fellows concurs 
that the market for high-speed In-
ternet access is as yet undeter-
mined, he points out that with data 
delivery, cable companies have "an 
extension into communications, as-
sociating cable's image with that of 
advanced telecommunications." 

Wendell Bailey at NCTA also 
points out that "there are actually 
people making telephone calls on 
cable plant in this country." Bai-
ley does not believe cable modem 
technology would cause data de-
livery to overshadow telephony. 
"If I were to guess, I'd say that 
we'll see more cable modems pret-
ty quickly because it's something 
we can do pretty quickly. We'll see 

metric nature of data on the Inter-
net can be an advantage for cable. 
Transmission on the reverse path, 
which is more susceptible to inter-
ference, can use more robust modu-
lation schemes. Data communica-
tions can also withstand temporary 
disruptions in the upstream path, 
but these same problems would be 
very disturbing in telephony." 

Time Warner's Jim Chiddix also 
agrees that "Internet connectivity 
will develop most widely first, be-
cause there's a ready market. The 
telephone business will also develop 
rapidly, but it is more demanding 
operationally and in terms of plant 
reliability." He points out that tele-
phony and data delivery develop-
ment "are not serial things; they 
happen at the same time." Opera-
tors who have been slow at upgrad-
ing their plant will be at a real dis-
advantage in going after any of 
these businesses, Chiddix says. 

Regardless of whether data deliv-
ery or telephony will develop first, 
there are issues related to how the 
return path is used, agree Bud 
Wonsiewicz and Joe Wetzel of US 

terms — a mixture of wired and 
wireless applications, high-speed 
data transmission, LAN and WAN 
networking opportunities. It's the 
opportunity to provide targeted 
service based on customer's 
needs." Cable operators are ad-
vancing in the alternate access 
business, and are working to de-
ploy their own telephony switches, 
she says. "I think by 1998 you'll 
see lots of cable people in the tele-
phony business." 

In fact, telco experts have looked 
at telephony for some time now as 
more than just completing a phone 
call. Gary Handler of Bellcore em-
braces the idea of the Information 
Age as a model for telephony ser-
vice. "Information seems to be more 
and more an asset to both business 
and social life," he says, "so the 
major opportunities for the telcos 
comes from expanding from voice 
into data and other multimedia ser-
vices — accessing information." 
Handler adds that, in terms of deliv-
ery of information, "it will be hard to 
tell after a while between a CATV 
and a telephone company" —› 
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Joel Engel at Ameritech notes 
that, "It used to be telephone was 
just for two people talking. It still 
is that, but in addition you've got 
people accessing data bases. The 
amount of traffic and the amount 
of things people do over a 
telecommunications network has 
increased drastically." Engel 
comes down neither on the side of 
data delivery nor telephony as the 
next big money-maker. Instead, 
he says consumers are looking for 
intelligent network capabilities 
and "more wireless or tetherless 
communication." 

John Seazholtz at Bell Atlantic 
says, "Clearly, we're in the data 
business and the voice business; 
we've been there for decades." The 
new piece of the puzzle, he adds, is 
the video component. "Offering 

cable industries will each need to 
focus on providing high-speed 
(broadband) switched access to the 
Internet, he says. 

For NYNEX's Jim Ducay, oppor-
tunities for telcos come from 
bringing value and creating value 
from their networks. "It's going to 
be indifferent whether it's voice or 
data," he says, "because we're 
talking information networking — 
we're talking bits moving over a 
pipe. From that standpoint, when 
you look at voice, and transition-
ing from analog voice to digital 
voice, it really comes down to 
what bandwidth do you need and 
how do you manage it." With com-
pression technology, voice, data 
and video can be carried at small-
er and smaller bandwidth. Ducay 
advocates telcos' ISDN networks 

capabilities for traditional telco 
services. 

Ron Hranac at Coaxial Interna-
tional says, "Cable modems have 
good potential as sources for incre-
mental revenue. We will see, at 
least initially, a lot of growth in 
data transmission and cable modem 
technology We'll see some opportu-
nities in providing point-to-point 
data communications for individu-
als and businesses." Hranac adds 
that there is also possible growth in 
the area of "demand-side manage-
ment — working with power compa-
nies to help businesses and resi-
dences more carefully manage the 
use of energy" 

The problem with cable's deliv-
ery of these services is that cable 
has unfortunately developed a 
negative reputation among cus-

"Only the great 'consumer services-oriented' 
companies will likely survive the 

test of time." 
— Ian Craig, Nortel 

video information is a new busi-
ness for us, and one that we'll be 
aggressively pursuing." Seazholtz 
says the major issue in that mar-
ket is the implementation of ATM 
protocol. "You can already buy a 
high-end workstation that has 
ATM. The strength of ATM is its 
variable bandwidth. It can do any-
thing. It can deliver data traffic, 
which can experience delays, as 
well as video and voice, which can-
not tolerate delays." 

Mobility (PCS), long-distance, 
high-speed data, broadcast and in-
teractive multimedia comprise the 
major service opportunities for tel-
cos over the next five years, ac-
cording to Ian Craig at Nortel. "In-
ternet access and telecommuting 
have already made their presence 
known to the public telephone net-
work. Telcos are installing second 
lines at a record pace, and average 
network hold times are slowly in-
creasing as more and more sub-
scribers log-on to browse the 
World Wide Web." Telephone and 

over cable's HFC architecture as a 
preferred established data deliv-
ery mechanism. 

Lucent Technologies' Harry Bosco 
cautions that, regardless of whether 
telephony or data delivery services 
develop first, client-server software 
for telcos must develop at a pace 
with networking technology "Virtu-
al enterprise networks, Internet ac-
cess, telecommuting; anytime/any-
where personal communications, 
will begin initially as narrowband 
services, but will evolve to broad-
band in time, based on integrated 
wireline/wireless networks using a 
client/server paradigm for services 
and increasingly intelligent end 
user devices." 

The entrepreneurial spirit 
Regardless of the view tele-

phone companies have of their 
role in providing information, 
cable companies would be best ad-
vised to look to data delivery for 
near-term profits, while establish-
ing more sophisticated two-way 

tomers for network reliability. 
Hranac and others agree that it 
may take some time to overcome 
that perception. One way may be 
by brand identity. "If we can team 
up with the AT&Ts of the world, I 
think we'll see consumers accept 
some of these advanced nonenter-
tainment services from cable more 
readily than they otherwise 
would," says Hranac. 

The market pull is going to be 
stronger for data than telephony, ac-
cording to Richard Green at Cable-
Labs. For Green, the promise of 
cable modems will not completely 
overshadow cable telephony; the two 
business areas are, for him, develop-
ing simultaneously. TCI's Tom Elliot 
shares that view, while noting that, 
"in the immediate term, we (cable 
operators) are the only ones that can 
supply high-speed, two-way data 
services. This seems like a natural 
place to focus." 

Ultimately, when cable opera-
tors reflect on telecommunications 
services, the key is not if, but 
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when. As Elliot puts it, "We will 
certainly be a driver in any new 
business. It's not just that our com-
panies are entrepreneurial, but our 
networks are entrepreneurial. This 
is an extremely important point 
that will stand us in good stead as 
this exciting communications ex-
plosion develops." 

Training for the future 
With all this talk of new tech-

nologies, that naturally leads us to 
the topic of training. Cable's techni-
cal personnel live "a life of change," 
according to Bailey. For Bailey, good 
installers and engineers take class-
es on their own in order to handle 
this change. "Most of them are 
going to make the move, and a few 
won't. That's the way it's always 
been." 

Technical personnel must as-
sume responsibility for their own 
success, according to Tom Elliot. 
"We must get on with doing the 
best possible job of delivering 
high-quality pictures to our cus-
tomers." He adds that people must 
also adopt the attitude of "getting 

it right the first time." Walt Cicio-
ra agrees, "Technologists need to 
self-educate." Proactive training 
efforts from cable technical staff 
is important for customer service, 
he says. 
US West's Bud Wonsiewicz 

stresses that cable technical per-
sonnel should focus on "how to 
produce high reliability high-qual-
ity networks, which the telephony 
and data side of the industry will 
place a high premium on." The 
company's Joe Wetzel places em-
phasis on greater experience with 
computers: "I think they should 
learn about Internet technology. If 
they're not computer literate, 
they'd better be soon." 

Computer training also is advo-
cated by Pacific Bell's Ross Ire-
land, who stresses that technical 
personnel learn the Internet pro-
tocols. He also recommends train-
ing in fast-packet technologies 
such as ATM. "Fast packet tech-
nologies are going to be the wave 
of the future," says Ireland. Still, 
he stresses that "RF skills and RF 
engineering will continue to be a 

highly valued capability for the 
future." 

At Ameritech, Engel says train-
ing is an ongoing process that has 
been enhanced with high technolo-
gy: "We have a CD-ROM program 
called Installermax. It's something 
like a TV game." The interactive In-
stallermax program is a training 
tool that allows technicians to prac-
tice basic installation procedures at 
the computer. 

For Luff, "battle lines are shift-
ing to the front line of customer 
contact: installers and technicians." 
Technology has moved too fast for 
personnel to learn the basics of sub-
jects such as two-way communica-
tions, he says. Luff also stresses "a 
need to learn efficient troubleshoot-
ing, status monitoring and preven-
tive maintenance." Engineering ba-
sics have been overlooked in the 
past, comments Coaxial Interna-
tional's Ron Hranac. "It's not un-
usual to have our front-line techni-
cians lack basic electrical concepts," 
he says. Hranac's view is that the in-
dustry has to develop a baseline skill 
level, then define future require-
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Our new FiberWizard-Mini-OTDRs have 
the world's shortest deadzones 

so you can see what you've been missing. 

You don't have to live with long deadzones anymore. Now you 
can get accurate Mini-OTDR traces showing virtually every event — 
no matter how closely spaced they are. 
You can do it because the new Laser 

Precision FiberWizard family has typical 
deadzones as short as 2.5 m. (The 
shortest in the world!) 
Using a higher bandwidth and shorter 

pulsewidth, our engineers have 
dramatically shortened these blinding 
reflections so you're not left hanging and guessing 

For singlemode and multimode, the Wizard 
works wonders. 

Get the complete picture from any of seven different 
high-resolution models for datacom, CATV and telephony. 
Plus, all our easy-to-operate FiberWizards offer optional 
visual fault location for even greater versatility. 
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equipment to help you easily see what's happening in your cable. 
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finally, one-stop shopping 
for Fujitsu switching and 
transmission systems. 

Welcome to Fujitsu Network 

Communications*— the all new, 

single source for the industry's best 

ATM switches, SONET transmission 

equipment and network management 

systems. Thanks to the union of two 

powerhouses — Fujitsu Network 

Transmission Systems & Fujitsu 

Network Switching — working with 

the way down 

to DSO-based 

services. On the 

switching side, our 

new FETE,C2150 

ESP series provides 

flexibility and 

modularity — 

necessities when it 

comes to offering 

new revenue-gener-

ating services. A third-generation 

platform, the FETEX1'150 ESP series 

Simplify management and administration 
with fujitsu network management systems. 

assistance is 

available 

24-hours-a-day. 

Plus, Fujitsu 

account people 

can show you 

how to create 

a cost-efficient 

network that 

will allow you 

to market 

new services based on ATM and 

SONET technologies. 

Man, I'm going home early!" 
Fujitsu is easier than ever. Planning 

is simpler. Systems integration is 

improved. From end-to-end, network 

engineering is streamlined. 

With our broadband breakthroughs, 
it's easy to plan for the future. 

Our new FACTR® platform allows you 

to plug narrowband pipes right into 

your broadband backbone. You can 

now offer SONET survivability all 

delivers full SVC support and scalability 

for applications from 2.5 to 160 Gbps. 

All the service and support 
you'll ever need. 

With more SONET network elements 

and ATM backbone switches installed 

in the U.S. than anyone else, Fujitsu 

offers you unparalleled expertise. 

Experienced systems engineers are 

always near-at-hand, and technical 

co 
FteSU 

(all on Fujitsu Network 
(ommunications*— ASAP. 

Seven of the largest LECs in the US. call 

on us, as do most of the major CAPs. 

You should too. With only one company 

to deal with, it's an easy call to make. 

Call 1-800-777-FAST for more 

information, or simply e-mail us at: 

fast@msmail.fnts.com. 

The formation of Fujitsu *Work Communications. IncII be completed in mid-19%. 
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ments and provide training in those 
fundamentals. 

The fundamentals of telephone 
and coaxial cable repair are critical 
training areas for SCTE's Riker. He 
emphasizes such basics as knowing 
how to install and maintain feeder 
system plant and house drops — 
"something that many do not do 
well today." He underscores the 
value of the SCTE's Installer Certi-
fication program, and echoes Elliot's 

sentiment that the industry needs 
to learn about "doing it right the 
first time." 

"Training in network operations 
management will be critical to 
maintaining, operating, identify-
ing, troubleshooting and resolving 
subscriber and network problems," 
says Bosco. Telco engineers, he 
says, must learn to build high-
bandwidth networks; cable engi-
neers must compete with the cus-
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tomer satisfaction perceptions 
built up by the telco industry. Net-
work training and network design 
also are important skill sets for 
Bellcore's Gary Handler, for whom 
"any technician or engineer ought 
to get familiar on how to use the 
Internet." 

For Vartanian, training in digi-
tal communications is essential. 
"The recent technical developments 
in cable — compression, high-speed 
data, telephony, interactivity — all 
take advantage of digital communi-
cations. Those who don't under-
stand how digital signals are 
changing their businesses will be 
left behind." 

Chiddix says cable's knowledge 
gap in the digital, computer net-
working and telecommunications 
worlds may be filled by "bringing 
new people aboard." That view 
also makes sense to Phillips, who 
says, "(Telcos) are trying to get ex-
pertise on the HFC, and I think 
they'll do that by hiring people 
with cable backgrounds." He says 
cable companies also are hiring 
telco engineers to provide telepho-
ny experience. 

Seazholtz says video delivery 
has been simplified for telcos with 
the advent of digital technology. 
"We don't really deal with RF in 
our transport system, because 
that's really being handled at the 
cable headend, which converts it 
from the radio frequencies down to 
digital and we carry it through the 
network digitally." 

Vendors will be important in 
continued training, with programs 
like the Scientific-Atlanta Insti-
tute helping keep up with techno-
logical advances. Fellows notes 
that "cable operators will have to 
provide a lot of training with our 
suppliers to get ready for this new 
world." 

Embracing changing technology 
while remaining customer-focused 
is crucial, says Woody. "Whether 
you are an installer, technician or 
engineer, work as hard and as fast 
as you can to become proficient in 
all the new technologies." Mean-
while, Craig urges telco and cable 
companies to adopt a "customer 
first" philosophy. "Only the great 
'consumer services-oriented' com-
panies will likely survive the test 
of time." CT 
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Finally, Total Return Path Maintenance 
For 2-Way Distribution Systems 

When equipped with the Multiplexer Option, 
the 9580SST accepts signals from up to 8 
separate test points and analyzes sweep 
& ingress from each individually, returning 
data to as many as 6 SSR field units (A ihru F) 
connected to it 

Announcing the Trilithic 9580 Sweep and 
Ingress Monitoring System 
More Than A Return Path Sweeper 
Displays sweep response, calculates gain and tilt, and 
measures return path ingress and noise. 

Fast and Convenient 
Updates all measurements approximately twice 
per second. 

Versatile, Cost Effective 
One headend unit supports six field units, and with 
no loss of speed. 

Detailed Troubleshooting Data 
One headend unit can monitor up to eight return 
test points individually. 

For more information about the Trilithic 9580 Return Path 
Mainteaance System. or Trilithic's full line of 

Broadband Test Equipment, dial 

1-800-TRILITHIC 
http://wwt,v.trilithic.com 
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NETWORK MANAGEMENT  
By Terry Poindexter 

Broadband network 
management from the ground up 

mplementing network 
management and opera-
tions support systems 
(OSSs) is one of the key 

challenges facing the cable com-
munity today. While a relatively 
new concept to the industry, 
broadband operators beginning 
their transition from one-way, for-
ward-only broadcast entertain-
ment services to two-way, interac-
tive video and telecommunica-
tions are now looking not only at 

Terry Poindexter is director of soft-
ware solutions for Integration Tech-
nologies of Denver, CO. 

the data and telephony products terprisewide network manage-
coming onto the market, but how ment solution begins at the local 

"This (is) not a good position to be in 
if you are trying to take over market 

share from an incumbent service 
provider." 

they can effectively manage, pro-
vision and maintain a much more 
complex network in the future. 
A practical strategy for an en-

Figure 1: A TMN solution for digital services via HEC 

"market" or division level. The 
first step is tying often nonexis-
tent or, at best, proprietary status 
monitoring and element manage-
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Some Leakage Problems Are Pretty Easy To Identi 
and some are not always so obvious. 

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

THE NEW WAVETRACKER 

Being a model is not as easy as it looks. At least that's what Ann Marie 
Liberty learned on her first big modeling job. And besides, no one told 
her about the stress other models put on a girl. Perfection is a demand 

that's not easy to achieve. 

Cable Leakage Technologies has been in the RF leakage detection 
business for over 5 years and Wavetrackers have patrolled over 
4.8 million miles of cable all over the world. Wavetracker boasts 

positive identification, 2-5 meter positioned accuracy and one step 
prioritization. And all of that because CLT invented the original 

Wavetracker...it's that simple. 

Now the New Wavetracker makes it even more simple...and it 

thrives on perfection. 

All New 
• Trilithic Channel Tag Ready • 2-5 Meter Positional Accuracy 
100% of the Time • Windows Based • One Step Processing 
• All New Hard/Software • Solid State Nonvolatile Data Storage 
• Upgraded Digital Mapping 

Standard: 
• Work Order Creation • Qvddity Control • Proof 
• Quarterly Monitoring/Comparison - Archiving 
• Time Management • GPS Tracking 

CLI" CAERE lEAKAGETECISIOLOGES 
1200 Executive Drive, Suite 136 
Richardson, Texas 75081 
800.783.8878 214.907.8100 

Reader Service Number 56 



ment systems (EMSs) into a cohe-
sive and integrated higher-level 
system that can be used to control 
and maintain operations in the 
residential hybrid fiber/coax 
(HFC) plant. Using an advanced 
automation platform based on 
open and standards-based tech-

for example, effectively configure 
a piece of equipment without hav-
ing a technician go to the device 
and perform the task locally. 
Some EMSs perform only a single, 
selective operation, such as re-
porting whether a device is work-
ing or not. Operationally, this 

"A practical strategy for an 
enterprisewide network management 
solution begins at the local 'market' or 

division level." 

nology, building an integrated, ad-
vanced operations support envi-
ronment begins at the physical 
network infrastructure and con-
tinues with the "layering" of high-
er level systems based on the in-
formation available about the net-
work's elements. Ultimately, this 
network data will be used to ana-
lyze and manage the emerging 
broadband network, from the ser-
vices through the corporate busi-
ness levels. 

Facing the problem 
In many cases, each network 

element has a localized, individ-
ual means of reporting its status. 
More sophisticated equipment 
may come equipped with an ele-
ment management system, but 
currently these EMSs lack critical 
functionality required to enable 
integrated, remote network opera-
tions. Thus, operators are unable 
to achieve adequate operational 
control and information about the 
status of the network. They can't, 

Reader Service Number 66 

translates into manual procedures 
that are expensive, slow to imple-
ment, and error-prone — not a 
good position to be in if you are 
trying to take over market share 
from an incumbent service 
provider. 

Operations support system 
software technology has advanced 
tremendously in the past few 
years, and the cable industry is 
fortunate to be in the position to 
take full advantage of the latest 
technologies. Today, "object-ori-
ented" technology allows distrib-
uted software applications to ef-
fectively communicate via data 
"objects" related to the network, 
customers or services across mul-
tiple sources. For example, object-
oriented technology allows an op-
erator working on a real-time net-
work management application to 
easily identify information, such 
as the physical location of a spe-
cific network element, regardless 
of its location in the automated 
system. 

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

Information about a multiport 
tap, for instance, may be con-
tained in different application 
data bases, but the system is 
able to share this data via an in-
dustry standard communication 
mechanism as if the data were 
stored within its own data base. 
Additionally, all related informa-
tion, such as the tap's initial date 
of service, its last service date, 
when it last failed and the cus-
tomers being served by this tap, 
are available to the operator. 

This type of technology is par-
ticularly attractive because of 
the layout of the cable infrastruc-
ture and the high volume of ob-
jects within the network that 
need to be monitored, controlled 
and provisioned. Object-oriented 
technology is equally important 
in helping integrate many differ-
ent status monitoring and ele-
ment management systems to-
gether since standard "object def-
initions" can be created regard-
less of the protocols used to com-
municate with the device or the 
attributes used to define the 
characteristics of each individual 
network element. 

Figure 1 on page 56 illustrates 
the first step in implementing a 
real-world telecommunications 
management network-compliant 
management solution for divi-
sion-level operations control of 
advanced digital services over an 
HFC network. 

This initial step calls for a 
network management system/ele-
ment management system (EMS) 
application — generically known 
as an HFC subnetwork or domain 
manager — to be put into place 
to augment the missing function-
ality in the various vendor-sup-
plied EMSs. This HFC domain 
manager integrates management 
functions across multiple net-
work element types to provide 
the operator with a complete 
view of the network through a 
common graphical user interface. 
Based on a technically sophisti-
cated technology platform, this 
HFC manager will help meet not 
only the division-level opera-
tional needs of today's cable sys-
tems; it is equally capable of in-
tegrating various EMSs in a com-
mon and flexible system that can 
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Philips' Diamond Transport'''. system is as 

advanced as fiber itself. It's space efficient, 
upgradable and easily integrates witn your existing 

equipment So you can upgrade to fiber without 

the penalties of bulky, hard-to-reach equipment 
and poor or restricted equipment configurations. 

If you're thinking fiber, think Philips. And you 
won't have to think about it ii the future. Call 

315-682-9105 or in the U.S. 1-800-448-5171. 

PHIUPS 
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DT996 Philips Broadbano Networks, Inc. 
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Figure 2: A broadband operations support environment 

Engineering 

Infrastructure 
model (GIS) 
... "physical" 
inside/outside 
plant design 

Paper 

Survey 

Infrastructure data 

GIS 
dato 

CAD 

Common data 

Customer 
data 

Service 
data 

Network 
data 

Service management 

Service 
order 

management 

Operations 

Service 
activation 

management 

Network management 

Network 
activation 

management 
. Network activation 
management 

Service 
assurance 

management 

Work 
force , 

management 

Element 
mon oye '11 ent 

Integrated subnetwork ("domain") management 

Element 
management 

m 

. Integrated 

anagement 
trouble 

Billing 

(NM 

Testing 

.e.1.1111 

(Minim] 
  Mterince 

Mediotion 
system :s ' 

Standard & proprietoy 
interfaces 

IF ast 
CONNECTOR 

Gold Center Contact Pin 
Superior Cable Pull Strength 

Use with Solid or Stranded Coax 
Mates with any standard female F 

CATV • HOME • SATELLITE 

C.A/V.AR 
531 5th St Unit A • San Fernando, CA 91340 

(9181365-2446 • FAX (81g) 355-0479 
canare@canare.com 

grow in functionality over time. 
This higher-level domain man-

ager translates information com-
ing in from various EMSs through 
several different communication 
protocols and use this information 
based on a standards-based object 
definition of the network and its 
associated behavior. Because the 
domain manager "talks" in these 
various protocols, it effectively in-
tegrates the reporting informa-
tion of each EMS into a cohesive 
system, thus giving the operator a 
one-stop place to view the net-
work, its operations and problems 
while having access to a common 
set of tools that controls the net-
work regardless of the network 
device. The key to the system lies 
in its flexibility because it will be 
important to operators to have 
the ability to modify how network 
information is used. 

Follow the data 
Critical to implementing a net-

work management application 
such as an HFC domain manager 
is building the initial data model 
of the network itself. Or, to put it 
simply, first you have to know 
what it is you're managing. For-

tunately, broadband operators al-
ready have the means to effec-
tively gather and document this 
plant information during the net-
work design and construction 
phases. 

To date, many operators manu-
ally map such information and 
most state-of-the-art network de-
signs are recorded in some elec-
tronic form, typically a computer-
aided design (CAD) program. 
CAD software initially stream-
lined the data acquisition and en-
gineering process and provided a 
relatively inexpensive, easy sys-
tem to record the infrastructure 
base and as-built information. 

The problem is that informa-
tion stored in a CAD drawing is 
in a proprietary format that is 
not readily usable by any other 
application, except via the CAD 
program itself. In other words, 
CAD doesn't possess the capabili-
ty, without significant custom 
programming, to interact with 
other information systems, such 
as the domain manager or other 
automated operational support 
systems. 

Using this CAD-based ap-
proach to record infrastructure 
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If your destiny as a multimedia professional is tied to the products 

that serve you, let Certaur help you become a rising star. 

Centaur is a full-featured MPEG encoding solution for the broadcast 

and production professional desiring an easier approach to digital 

video compression. Its highly efficient batch encoding system 

The sn 
ve

encoder, or remotely across a network. 

• Ethernet, Fast Ethernet, FDDI, CDDI, and 

V" 

works through a Graphical User Interface (GUI), 

allowing material to run locally on the 

ATM...Centaur supports them all. And movie encoding is almost 

effortless thanks to Centaur's support of long form encodes and 

its pause & resume features. In addition to supporting video 

resolutions from SIF (320 x 240 pixels) to ITU-R-601 (704 x 480 

pixels), Centaur transparently supports closed captioning for 

the hearing impaired. 

Maybe it's time for you to reach for that next level: The Centaur 

MPEG Encoding System from Vela Research. A star performer 
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and plant information hadn't 
been an issue when the goal of 
this process was only to engineer 
and build the network. Once the 
network was built, this informa-
tion typically went into a file 
drawer and wasn't required again 
until the next network upgrade. 

However, once the network is 
built, we must manage it. The in-
formation collected during the 
initial design and construction 
phase is now extremely valuable 
to the network management/oper-
ations group. Therefore, we need 
to reexamine the technology used 
during this network engineering 
process to ensure that this infor-
mation is usable beyond the life 
cycle of constructing the net-
work.It's a valuable asset to the 
ongoing operations of the busi-
ness as well. 

Which technology? 
When viewed as a key informa-

tion asset to operations, format-
ting this data becomes similar to 
that of all other operations sup-
port applications: The data 

should be available via a stan-
dards-based, open data base tech-
nology. 

The solution to integrating this 
critical information base with 
network operations comes in the 

that the information is stored in 
a data base, as opposed to a 
graphic drawing file. 

Even so, traditional GIS sys-
tems have the inherent limita-
tion of sharing information since 

"Operators should look more 
closely at the overall role 

the network design phase plays 
in the operation of 

the business." 
form of an object-oriented geo-
graphic information system (GIS) 
technology. Traditional GIS tech-
nology took the concept of CAD 
and extended it to enable infor-
mation to be recorded in a data 
base that would drive the graphi-
cal display of this information. 
The results often look just like a 
CAD system display (and often 
are), but the key difference is 

Guaranteed The Best! 

MU Cable Fastener 
Black Aluminum Body Will Not Crock, Split, Chip or Rust 

Drill screw drives into wood or screws into Super hard nail drives into wood, 
metal or AC shingles Holds where nails concrete, mortar or brick 
pull out 

Now A Super Value 
Costs No More Than Ordinary Fasteners 

Call or Write For Samples National Sales Agent: 

." ---•NewhallPacific 
5056 Commercial Circle, Suite G, Concord, CA 94520 

(510) 609-8333 • Fax (510) 609-8336 
Manufactured and Sold By 

M&B Mfg., Box 206, Pleasanton, CA 94566 

many don't use an open, stan-
dards-based interface that inte-
grates easily into the technology 
driving today's network opera-
tions applications. 

There is, however, a new gen-
eration of GIS technology that 
has been built from the ground 
up utilizing 1990s technology. 
These new GISs are object-ori-
ented and standards-compliant. -+ 

P4N I C KED BY 
CRÀMB UW4 RULES ? 

RELAX!!! Monroe has the solutions. 

ENCODER SENSOR 628 provides automatic 
program switching upon scrambler failure. 

PROGRAM TIMERS that will provide automatic 
scheduling of adult programs. 

REMOTE CONTROLS/CUE TONE RECEIVERS 
that allow you to call any location and switch 
programs with a phone call. 

SIMPLIFY your Telecommunications Act 
compliance. Call today. 

NE\ MONROE 
ELECTRONICS 

LYNDONVILLE NY 14098 

MADE 
*IN* 
USA 

800 821 6001 
716 765 2254 

FAX 716 765 9330 
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THE FEARS OF 

NOTICE HOW HE ISN'T WORRIED ONE BIT 
ABOUT KEEPING HIS NETWORK RUNNING SMOOTHLY. 

The fact is, Roger would be wigging out if he wasn't 
using Siecor to help tackle his CATV network. Because 
Siecor gives him tailored solutions. Not just cookie-cutter 
solutions originally designed for other applications. 

For instance, when Roger needed his cable jackets 
striped so they wouldn't be confused with other cables, 
Siecor started striping. When he requested a 19-inch 

CATV NETWORK TECHNICIAN 

fiber distribution frame instead of a standard 23-inch frame, 
Siecor began building. And when Roger sought an easier way 
to control his network, Siecor supplied him with network 
management software that gives detailed information on every 
component in his network. Basically, Siecor has come up 
with every tailored solution Roger could hope for. 

Except maybe, some good-sized hair clippers. 

SIECOR 
What can we do for you? 

HAVE NO FEAR. CALL 1-800-SIECOR-4 FOR MORE INFORMATION. 
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telephony over HFC is now a 

reality. Today, Tellabs and the 

CABLESPAN " 2300 System are 

leading the way toward successful 

commercialization of cable tele-

phony services. From New York 

to New Delhi, see what service 

providers around the world are 

relying upon for experience 

and innovative solutions. 

Count on Tellabs to 

make it work for you. 

Come partner with 
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made telephony over cable a 
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In addition to storing the physi-
cal infrastructure and network 
model in a form that is directly 
usable by applications such as 
the HFC domain manager, new 
GIS technology can incorporate 
the existing data available from 
other CAD systems and immedi-
ately provide a useful object data 
model of the network. 
From this GIS object model, 

the software builds graphical 
maps that represent the physical 
detail of the network. GIS tech-
nology relieves operators from 
managing drawings to managing 
and updating the network infor-
mation as it actually exists in the 
real world. But more importantly, 
this technology enables the shar-
ing of data "objects" that define 
the network and are directly 
available to the real-time network 
management system for the HFC 
network. 

Figure 2 on page 62 illustrates 
how this integration forms the 
basis for the broadband opera-
tions support environment. As 
new elements are added to the 

broadband network, new "objects" 
can be easily added to the GIS 
data model that are then immedi-
ately available to all other man-
agement applications requiring 
this information. 

This new GIS technology 
marks a real opportunity to inte-
grate the network engineering 
and network operations processes 
and, subsequently, streamline 
support of the broadband net-
work. 

Network design 
This new approach to network 

management deployment means 
operators should look more close-
ly at the overall role the network 
design phase plays in the opera-
tion of the business. As an entry 
point to gather detailed informa-
tion on the various network ele-
ments within the cable plant, new 
GIS technology allows operators 
to record precise information on 
the broadband plant design and 
network elements; it also amor-
tizes the use of this information 
over the broader context of opera-

tions support and helps maximize 
the benefits derived from the 
funds expended during this 
phase. 
By taking this first important 

step and building the operations 
support from the network infra-
structure up, operators can ad-
dress their operational require-
ments today, while minimizing 
the risk of deploying an enter-
prisewide system that won't meet 
the functional requirements at 
the division level tomorrow. 

Network management is a com-
plex issue that will continue re-
ceiving a lot of attention. But 
with a strategy that makes full 
use of the latest technologies and 
automated systems, operators will 
be well-positioned to lay the 
groundwork that will pay divi-
dends tomorrow. The approach 
outlined here provides the foun-
dation for deployment of a long-
term operational support system 
that can be used to integrate the 
network's daily operations with 
longer-term corporate information 
requirements. CT 
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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 = 5 1 dB 

Values 0. 3-30 in 1.5 dB increments 

SXP-T-TOPS 
For Scientific Atlanta Equipment 

SXP T-Top Blue 600 MHz-$1.75 
0-20 dB in 1 dB increments 

SXPTY-Top Yellow 860 MHz-$2.14 
0-13 dB in 1 dB increments 

SXPTY-Top Yellow 860 MHz-$2.64 
14-20 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, 25 dB 

QSYL-P 
PATHMAKER 

PADS 
$4.50 
0 to 6 dB 

9.12 and 15 dB 

QRCA 
EQUALIZER $8.00 
300, 330 & 350 MHz 

3, 6, 9, 12, 15, 18, 21 dB 

QRCA-P 
PADS $5.50 

0, 3, 6, 9, 12. 15, 18 dB 

*DISCOUNTS AVAILABLE 
FOR QUANTITY 

QMAG 
QMAG - 62E Series 

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 d 

QMAG - 5EE Series 
(Fixed Values) 

(330, 400 and 450 MHz) 
$10.00 

330 MHz -5,8. 11, 14, 17, 20 dB 
400 MHz - 5, 8, 11, 14, 17, 20 dB 
450 MHz - 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, 23 dB 
450 MHz - 5, 8, 11, 14, 17, 20, 23 dB 

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

QMAG-P 
4-A Pad 4.50 
6-A Pad 1.75 
7-A & 9-A Pad 2.75 
4-A - 0, 3, 6, 9, 12 dB 

6-A, 7-A, 9-A - 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 
475 MHz - 4. 6. 8. 10. 12. 15 dB 

QTEX-P 
TEXSCAN 'T SERIES' 

PADS - $5.50 
0 to 6 dB 

9, 12 and 15 dB 

QLX 
Equalizer for 
Jerrold JLX 

(Replaces Jerrold EQ & SEA) 
$6.75 

(330, 350, 400, 450, 500 and 550 MHz) 
330-450 MHz - 0-30 dB 500 MHz - 2-22 dB 

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 5's) 

TL - 5 thru 11 dB 
L - 10 thru 16 dB 
H - 16 thru 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 

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

(800) 327-9767 
QUALITY RF SERVICES, 

850 PARK WAY 
JUPITER, FL 33477 

INC. 
(407) 747-4998 

FAX (407) 744-4618 
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NETWORK MANAGEMENT 
By Mark Boxer 

Basic guide to power 
utility/cable TV joint ventures 

raditionally, the images of 
the electric power and 
cable industries have been 
as far apart as the Cleaver 

clan is from the gang from "Friends." 
Over the last five years, however, 

and especially over the last couple of 
years, the power utilities have started 
to open up operations and deal with 
the new realities of increased competi-
tion. Tremendous opportunities have 
opened up for cable TV companies to 
work together with public utilities in 
many different ways. 

The utilities have recognized the 
significant asset of their right-of-way 
(ROW) and are taking a more active 
role in ROW utilization. As is noted in 
Figure 1, the power grid is designed to 
reach residential customers in much of 
the same manner as a cable TV net-
work. Major long distance providers, 
"carrier's carriers," competitive access 

Mark Boxer is an applications engi-
neer for Alcoa Fujikura Ltd. 

providers (CAP), and some cable com-
panies have been utilizing the "supply 
zone" of utilities' ROW poles for years. 
The maturation of fiber optics opens 
many more opportunities for power 
utilities to use ROW to rapidly provide 
bandwidth to themselves and other 
telecommunications providers. 

Cable opportunities 
According to Gary Barrows, techni-

cal manager of Shaw Cable in Kelow-
na, British Columbia, their partner-
ship with West Kootenay Power (the 
local power utility) has been a "win-
win" situation. The venture has en-
abled Shaw to utilize the power ROW 
to connect distant headends. "We have 
been able to consolidate our technical 
operations in Kelowna, improve the 
quality of our existing services, and in-
troduce exciting new services to our 
customers in Penticton and Vernon," 
said Barrows. 

In addition, a cable provider's exist-
ing fiber/coax network is often a per-

fect complement to the utility's net-
work, and provides a vehicle for the 
utility to reach into the customer's 
home to offer future services — an ad-
ditional source of revenue for both the 
utility and cable company. 

Other publicized joint ventures in-
clude Virginia Power and Cox Com-
munications, and Comcast and Public 
Service Gas and Electric in New Jer-
sey. In California, several trials are 
under way, including PG&E, TCI and 
Microsoft, as well as Southern Califor-
nia Edison and Cox Communications. 
These trials have focused on providing 
customers such services as itemized 
electricity bills, control of home elec-
tricity through a TV interface, and 
special channels with programming 
devoted to discussions of electricity 
Ibrry Coe of Southern California Edi-
son has stated that the cable compa-
ny's broadband network offers the 
power utility "an exciting resource to 
offer new services and products." 
A cable group that has seen the op-
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portunities for syn-
ergy is CableUCS, 
a consortium in-
cluding Comcast, 
Continental Cable-
vision, Cox and 
TCI. CableUCS 
was formed to pro-
mote strategic re-
lationships be-
tween cable opera-
tors and utilities. 
According to Les 
Larsen, strategic 
planning consul-
tant for TCI, "The 
opportunities for 
packaging energy 
with telephony, en-
tertainment and 
information prod-
ucts could be very 
attractive to both 
industries." 

Network 
technologies 

When working with a power utility 
in a joint right-of-way sharing envi-
ronment, the fiber-optic cables, as well 
as cable placement location are often 
not the same as those traditionally 
employed by cable TV operators. Most 
often employed by the utilities are op-
tical ground wire (OPGW) and all-di-
electric, self-supporting (ADSS) cables 
(Figure 2), which 
are specifically de-
signed for aerial 
deployment on 
power line struc-
tures. The cables 
use specifically de-
signed hardware. 
A popular de-

sign for upgrading 
existing power 
lines to include 
fiber is ADSS 
cable. An ADSS 
cable is almost al-
ways a traditional 
loose tube cable 
design with 
aramid yarns used 
to provide addi-
tional strength for 
the cable. Although 
traditionally used 
by the power utili-
ties, this cable de-
sign is increasingly 
being deployed by 

Figure 1: Power utility backbone network and cable TV 
backbone network comparison 
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other service providers because the in-
stalled cost of ADSS cable is often less 
expensive than stringing a messenger 
strand and cable. 
A number of parameters must be 

identified when specifying an ADSS 
cable. Fiber count, fiber type and atten-
uation requirements are specified simi-
larly to more conventional cables. In 

Figure 2: OPGW and ADSS cables 
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addition, the maximum span for the 
cable, expected weather loading fac-
tors, and any special sag or electrical 
stress requirements also should be 
specified. In a joint venture, the power 
utility partner will be able to specify 
these values in cooperation with the 
cable manufacturer. A good source of 
information for specifying an ADSS 
cable is the Institute of Electronic and 
Electrical Engineers draft standard for 
ADSS cables, P-1222. 

Cable can include fiber on a new 
power line route with OPGW, which 
consists of a ground wire, also known 
as a "static" or "shield" wire, with 
fibers contained inside. This cable is 
most often placed at the top of the 
towers and is generally used in electri-
cal transmission systems of 69 kV and 
above, although cables are available 
for installation on electrical "distribu-
tion" circuits. 

In addition to an OPGW cable's 
fiber count, specifications to consider 
include diameter, current carrying ca-
pacity and sag/tension performance. A 
widely recognized standard for OPGW 
is the IEEE-1138 standard, which can 
help ensure the appropriate cable used 

for the application. 
For any service provider, reliability 

is of the utmost importance. A reliabil-
ity study performed by Alcoa Fujikura 
Ltd. found that cable reliability in the 
power grid is extremely high. The 
power grid is generally not subject to 
cable dig-ups, and the cables used for 
these applications are placed higher 
on the poles than in the traditional 
zone deployed by cable TV and tele-
phone, removing them farther from 
vandals or incidental contact. 

Organizational structure 
A power utility team in a joint ven-

ture will likely include members of the 
transmission design group, communi-
cations group and construction repre-
sentative. The transmission design en-
gineer is responsible for ensuring that 
the integrity of any structure is not 
compromised by placing the cable on 
the structure. This engineer often pro-
vides input as to the mechanical speci-
fications of the cable. Communications 
engineers are charged with providing 
the utility with its own communica-
tions network, and will often help to 
determine fiber count, fiber type and 
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No longer employed just by 
power utilities, ADSS cable is 
increasingly popular with 
other service providers. 

any optical requirements. 
When deciding route design and 

cable specification, all the players 
should discuss finalization of the 
route, condition of the poles, splice 
and drop-off points, cable technolo-
gies, purchasing procedures, installa-
tion techniques and responsibilities, 
and maintenance of the route. 

In joint-use agreements, the cable 
often is placed higher on the poles, out 
of the standard communications zone, 
eliminating many of the make-ready 
charges that drive up installation 
costs of cables underbuilt in the com-
munications zone according to code. 

For the actual installation, the 
power utility transmission engineer 
will determine the most appropriate 
position for the cable on the poles and 
draw up a work order for the line 
crews. 

Depending on the crew and the 
route, installation speeds of 5 km/day 
(usually faster than an installation of 
messenger strand and cable) are not 
unreasonable, with higher than 10 km 
possible when deployed by helicopter. 

In summary today's business en-
vironment provides an excellent op-
portunity for partnership between 
cable TV operators and power utili-
ties. The current business environ-
ment is right, and the right-of-way 
provides a ready-made conduit to the 
customer. CT 
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NETWORK MANAGEMENT 
By Harry Tonkin 

Distilling optimism from hype with 
practical network management 

he North American telecommunications in-
dustry is in the midst of tremendous busi-
ness, regulatory and technological upheaval. 
Carriers, be they local exchange carriers 

(LECs), interexchange carriers (Ms), competitive ac-
cess providers (CAPs) or cable multiple system operators 
(MS0s) will seek new geographic and demographic mar-
kets in a spirit of open competition and entrepreneur-
ship. Although this is a period of unbridled excitement 
and opportunity, it also is the mo-
ment for industry players to catch 
their breath, reassess the nature 
of the market, and distill optimism 
from hype. 

Nature of the market 
Today, carriers provide essen-

tially static services (whether tele-
phony, video entertainment or 
data transport). Service defini-
tions, features and content are 
fixed and scheduled. Hence, the 
underlying provisioning and sup-
port systems are by design limited 
and specific to a given service 
type. For example, the vast major-
ity of video entertainment services 
offered by the MSOs consists of 
packaged, scheduled program-
ming. The key support system for this service is the tra-
ditional subscriber management system (SMS). All SMS 
products have been designed around a core function: 
billing. Additional SMS features such as telemarketing, 
customer service and account management are comple-
ments to the product's billing core. However, that billing 
capability was designed around the traditional sched-
uled programming model, be it tiered packages or pay-
per-view (PPV). 

With the advent of video-on-demand (VOD), near-
VOD (NVOD) and trials for innovative services such as 
interactive shopping and interactive gaming, the na-
ture of billing takes a dramatic turn. One can no longer 
simply bill against a predefined event, but must take 
into account on-demand entertainment. The status of 
the traditional SMS product takes another turn when 
one considers that for NVOD and VOD services, the in-
terruption of a video stream caused by a network or 
server fault may have to be reflected in a near real-

Harry Tankin is senior business manager at General In-
strument's Communications Division. 

"The design and 
deployment of net-
work management 
systems ... should be 
accomplished in a 

phased or incremental 
approach." 

time adjustment to the subscriber's bill. Hence, the 
billing model in general, and the billing system in par-
ticular, must reflect customer sensitivity to network 
performance. 

Current broadband service trials indicate that to be 
responsive to consumer demand, carriers are moving 
from static service offerings to those that are by nature 
on-demand and highly dynamic. Further, all carriers 
are experimenting with a business model of bundled or 

complementary services: telephony, 
video, interactive gaming; and 
home shopping, data communica-
tions, Internet access, and teleme-
try. Bundling allows carriers to 
offer subscribers the convenience of 
"one-stop-shopping" for all commu-
nications services; it also aims to 
stimulate multiple subscriptions 
per household. This in turn results 
in increased network traffic and 
faster recovery of capital invest-
ment in distribution plant and pro-
gram content. 

Although there continues to be 
considerable debate over network 
architectures and distribution 
technologies, it is clear that North 
American network operators are 
expected to spend substantial 

sums on plant and infrastructure. While estimates are 
fluid, some figures have pegged carrier expenditure in 
excess of $75 billion over the next five years. The cost 
of distribution and content must be recovered from two 
sources: 1) residential and business subscribers, and 2) 
advertisers. 

Due to the cost and nature of some high-bandwidth 
distribution architectures, cost recovery from subscribers 
is significant. No longer will the model of homes passed 
be an acceptable metric. Instead, a model of the inverse 
pyramid emerges — penetration with regard to multiple 
service subscriptions per household with multiple house-
holds per neighborhood, followed by clustered or congru-
ent neighborhoods. Winning subscribers by clusters of 
households or neighborhoods not only applies an appre-
ciable economy of scale to reduce the cost of new technol-
ogy but guarantees consumer access to carrier services. 
Hence, the biggest battlefield among the carriers for 
subscriber dollars will be the local loop or access to the 
network. 

Consumer selection of network operator and carrier 
service will become less of a technology issue, and more 
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of a reflection of programming content, service availabil-
ity, service quality, service flexibility and cost. Services 
will be of a commodity nature with content changed fre-
quently. Therefore, the ultimate challenges for the carri-
ers will be to provide these services (telephony, video, 
gaming, shopping, data and telemetry) at competitive 
costs, minimize subscriber churn and keep service areas 
intact. 

Will revenue from residential subscribers alone be 
sufficient to earn profit on massive investments in dis-
tribution technology and content? Probably not. While 
telephony and data services to the business community 
are attractive to just about every carrier, it is question-
able whether competitive pricing alone is sufficient to 
court these customers to alternate network operators. 
Since the lifeblood of most businesses depends on tele-
phony and data services, a move to an alternate carrier 
must be met with a guarantee of service quality and 
reliability. 

For the traditional LECs, IXCs and some CAPs, this 
may not be much of a challenge. For the MSO communi-
ty at large, however, the ability to control and manage 
network resources against acceptable levels of service 
availability and quality will be a new dimension to the 
competitive contest. Promoting telephony and data ser-
vices based on a network that lacks appropriate man-
agement technology and operational practices may be a 
perfect example of getting all dressed up with no place 
to go. 

The impact of advertising revenue and the expecta-

tions of the advertising community often appear to be 
overlooked when discussing broadband service networks. 
Without question the advertising community will have a 
significant impact on the profitability of every network 
operator. Some carriers estimate that advertising will 
account for approximately 30% of all network generated 
revenue. 

To earn advertising dollars, each operator should as-
sume the need to prove its capability to have content 
aired over the network and viewed by subscribers with 
acceptable levels of quality and reliability. Further, with 
the introduction of new generation ad insertion and nar-
rowcasting technologies, the ability to monitor and man-
age network resources to ensure the timely delivery and 
quality of content becomes even more important. 

To take this reasoning a step further, the need to en-
sure the timely delivery of ads against targeted markets 
will necessitate some degree of highly available or fault-
tolerant headend and distribution platforms. Although 
such platforms need to be monitored and managed by 
appropriate support systems, any systems-based man-
agement approach should include ad insertion capability 
and scheduling software to detect a fault and adjust ac-
cordingly. In some instances the application of manage-
ment technology is not simply a matter of managing net-
work devices, but service-specific application software as 
well. 
A parallel to the potential role the advertising com-

munity may play with regard to service quality and reli-
ability is the influence the Fortune 500 companies have 
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had upon the LECs and Dœs for telephony and data 
services starting in the mid-1980s. During that time, 
major corporations willing to lease facilities and sub-
scribe services from the "telcos" began to insist that: 
• The carrier guarantee specific levels of service qual-

ity, reliability and availability against stiff financial 
penalties; 
• The carrier demonstrate that it had management 

systems and practices in place to ensure that if services 
degraded swift problem resolution by the operator would 
minimize consequences affecting the subscriber; and 
• The carrier offer to the subscriber access to specific 

support systems allowing CIO/MIS management to ob-
serve network and service performance against agreed 
upon service contracts. 

Although the advertising community may not initial-
ly place such stringent requirements upon emerging 
broadband carriers, it must be recognized that prece-
dent of expectations has already been established and 
accepted by many network operators for traditional ser-
vices. 

As the accompanying figure indicates, the telecom-
munications industry is in a state of transition. A collec-
tion of network operators representing a cross section of 
skills, talents and market expertise is seeking to win a 
finite subscriber base having limited disposable funds 
(personal income or operating budgets) for commodity 
telephony, video, data and telemetry services. How these 
services are created, provisioned, delivered and support-
ed will contribute directly to which class of carrier in 
general (and network operator in particular) prospers. 

Nature of the market shifting models 
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The need for net management 
The management of broadband networks and net-

work services is a prerequisite for success. All carriers, 
regardless of network management experience, will be 
required to develop and deploy new generation man-
agement systems due to the cost of distribution tech-
nology, the competitive environment, network and ser-
vice complexity, and increasing treatment of services 
as commodities. 

Telcos (LECs, Dœs and some CAPs) possess a depth 
of knowledge and experience associated with design, op-
eration and management of networks. It is not a fore-
gone conclusion, however, that they can offer network 
management as meaningful competitive weapon 
amongst themselves or the MSO community. 

To begin with, operating and managing a telephony 
network in a regulated environment with guaranteed 
rates of return is one thing. To apply the same technolo-

gies, standards and level of engineering in a truly com-
petitive market of emerging services and untested net-
work technologies is a vastly different situation. 

Although the telcos will continue to promote the 
same level of service quality and network reliability to 
subscribers of broadband services as they have with 
their telephony customers, how they accomplish this is 
another matter. It is highly unlikely that the over engi-
neering associated with support systems in a regulated 
industry will contribute to the profitability necessary in 
a more competitive market. 

Further, the telcos will go through a learning process 
for broadband video technologies, and what they learn 
will have a gradual impact on the network management 
architecture that eventually emerges. In addition, with 
the need to keep overall network costs under control, 
there is a greater likelihood that telcos will embrace the 
use of customizable, off-the-shelf tools and management 
products as opposed to the reinvention of hardware and 
software solutions. 

The MSO community's experience with network 
management is almost the inverse of the telcos. Histor-
ically, management was limited to as-needed imple-
mentations of status monitoring systems focused pri-
marily on the distribution plant — essentially stand-
alone systems and predominantly reactive. Operating 
as monopolies in a regulated market, the MSOs never 
faced the obligation of providing exceptional service 
availability, quality or reliability (especially for nonlife-
line services). However, industry re-regulation and 
eventual deregulation that began in 1992 introduced 
such a need. The emergence of new competitors, in-
cluding telcos and direct broadcast satellite (DBS) 
providers — coupled with the desire by the MSOs 
themselves for telephony and data services as new rev-
enue streams — positioned service availability, quality 
and reliability as critical requirements. 

Several MSOs have made great strides over the past 
few years in improving network service. Recent studies 
by Chilton Research, Unisys and others, however, indi-
cate a severe competitive gap between the MSO commu-
nity and the LECs/Dœs with regard to customer ser-
vice, service reliability, billing and competitive prices 
within their respective industries. These studies indi-
cate a willingness by a majority of MSO subscribers to 
switch to an alternative provider of video programming. 
Any attempt to employ network management must 

be done against defined criteria, including the following: 
• Improve operating efficiency and profitability. 
• Improve revenue by making the network more at-

tractive with respect to both new service introductions 
and new subscribers. 
• Adhere to industry standards with regard to com-

puting, networking, and management technologies. 
• Use a systems approach that permits the gradual 

introduction and evolution of increased management so-
phistication on an as-needed basis by the carrier — also 
known as investment protection. 
• Integrate key management functions and systems 

with other new and legacy support systems such as 
trouble-ticketing, work force administration, billing and 
customer service. 
• Employ fundamental operations, administration, 
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maintenance and provisioning (0AM&P) functions. 
• Support multi-vendor, multiple product environ-

ments. 
• Support single-vendor, multiple product environ-

ments. 

The TMN model 
Management systems need to be developed in the 

context of an overall model as a means to define how 
data gathered from the network can be assembled into 
useful operational and business information. The de-
ployment of isolated or element-specific management 
products may solve an immediate problem only to com-
pound difficulties later. The task of any effective net-
work management system is the application of a wealth 
of network events or data to improve network opera-
tions to satisfy business objectives. One of the best con-
texts for doing so is the telecommunications manage-
ment network (TMN) model supported by carriers and 
equipment manufacturers worldwide. 

The TMN model is a layered approach for the gath-
ering, processing, and distribution of network and oper-
ations data to assist with the implementation of busi-
ness management functions. At the same time, the 
model supports the concept of articulated business 
goals being fulfilled through the technical capabilities 
of the network and underlying operation support sys-
tems. In brief, the tasks associated with each TMN 
layer include: 

Element management layer: Provides management 
and coordination of sets or domains of network ele-
ments through the collection of events, alarms, and 
performance data from the devices themselves. Man-
agement commands from this layer are implemented 
by the elements. 

Network management layer: Provides end-to-end view 
of the network based upon event, alarm and perfor-
mance data supplied by the element management layer. 

• Service management layer: Consists of service de-
velopment and service provisioning tasks against ser-
vice level agreements established by the subscriber and 
carrier consistent with requirements of the business 
management layer. 
• Business management layer: Establishes overall 

business and operating objectives as a profit-and-loss 
center using the network as a revenue generator. 

Recently, the TMN service management layer has 
garnered increased attention throughout the telecom-
munications industry due to the leadership role under-
taken by the Network Management Forum. According 
to the NMF, overall service management objectives are 
to reduce cost as part of the process of creating, provi-
sioning, and supporting services; to improve speed of 
service introduction and delivery; and to meet or exceed 
customer expectation with regard to service quality, 
service availability and service reliability. 

Key service management components include cus-
tomer facing systems (which manage service delivery 
and the relationship of a given service with a particular 
subscriber), and network facing systems that transform 
the network's technical attributes into a commercially 
useful service or subscriber application. The accompa-
nying table provides examples of how given operation 
support systems (OSSs) could be positioned in a service 
management/network management environment. Sub-
sequently, there is a logical relationship between net-
work management and service management that 
should be accepted by network operations personnel 
and serve as the basis for any network management de-
sign effort. 

The design and deployment of network management 
systems for broadband services capable of supporting a 
fundamental level of service management is commer-
cially feasible. Further, this can be (and should be) ac-
complished in a phased or incremental approach to re-

duce risk and ensure meeting system 
objectives. Carriers, both individually 
and collectively, should insist not only 
on the use of standard network man-
agement protocols, but the develop-
ment of standard application program 
interfaces (APIs) between management 
platforms and critical OSS. This is par-
ticularly significant as vendors have 
begun to address TMN implementation 
more from telephony and data commu-
nications perspectives, and less as 
broadband video services. 

Practical technical challenges 
remain, especially with regard to moni-
toring and managing current genera-
tion of broadband network equipment, 
and the timely distribution of network 
data to key OSS for trouble-ticketing, 
work force administration and billing 

functions. However, how network data can and should 
be shared across appropriate OSS poses another chal-
lenge: the need to define the business processes and in-
formation work flow that will characterize a useful 
management environment. CT 

OSS and service management 

OSS application 
Customer service 
Billing 
Subscriber management system 
Soles and marketing 
Service creation and positioning 
Circuit design and assignment 
Network monogement 
Network diagnostics 
Work force administration/dispatch 
Trouble-ticketing 
Plant/facilities mopping 
Network inventory 
Network performance/measurement 

Customer feting 
• 

Network facing 

• 

• 

• • 

• 

• 

• 

Collects and maintains statistics on overall network, cir-
cuit specific and domain-specific performances. Primari-
ly concerned with real-time and near real-time network 
administration and control as well as supplying infor-
mation for network planning and engineering functions. 
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DATA COMMUNICATIONS 
By Laura Hamilton 

The road less traveled: How 
ingress affects data's return path 

romises of cable modem 
ultra-velocities being fired 
across the bow of telcos' In-
ternet connections has 

many hoping the days of 14.4 and 
28.8 are numbered. Hate-to-wait "Ne-
tizens" — that is, serious "Internet 
citizens" — are drooling over the po-
tential of 10 
million bits per 
second (bps) 
and theoreti-
cally 100 mil-
lion bps. That 
leaves telepho-
ny's typical 
14.4 and 28.8 
thousand bps, 
and even po-
tential ISDN 
offerings of 64 
thousand bps, 
sputtering. 

But as some 
in the cable en-
gineering arena 
warn, all the 
excitement over 
high-speed 
cable modems 
demands the technical community 
think about its two-way systems as a 
whole new animal. One of the fore-
most challenges laid before system 
engineers is avoiding sludgy return 
paths and making certain they don't 
become "the paths of no return" for 
sensitive data zipping down the pipe. 
According to engineers interviewed 
for this article, even systems that 
have had two-way capabilities up for 
a while are going to encounter new 
challenges with noise characteristics 
and the transmission capability of 
the reverse when it comes to data de-

Laura Hamilton is managing editor 
of "Communications Technology." 
She can be reached at (303) 839-
1565, ext. 43, or e-mail: 
CTmagazine@aol.com. 

livery, not to mention telephony. 
Ask the people tweaking and up-

grading their systems right now and 
they'll probably point out that even 
constantly and carefully maintaining 
your system, using quality compo-
nents, and training your installers 
and techs to do things right the first 

q.. 

Jones' Alexandria, VA, system is 
successfully using a passive HFC net-
work for its Jones Internet channel. 

time isn't al-
ways enough to 
keep leakage 
down and main-
tain a reliable 
return path. 

So where's the ingress getting into 
the system and where's it coming 
from? Tom Staniec, director of net-
work engineering at Excalibur Group, 
a Time Warner Co., says in his experi-
ence, 70% of all the garbage that 
shows up in the system comes directly 
out of the individual subscriber's 
home and 25% comes from the drop 
cable from the tap port to the ground 
block at the side of the house. 

So fully 95% of all the ingress and 
other problems that get into the net-
work come from between the tap and 
the TV set through the house, he 

says, and "the remaining 5% has to 
do with the quality of the RF hard 
coax portion of the plant." 

Staniec maintains that the cable 
operator needs to be aware of these 
problems, troubleshoot and repair 
them before seriously contemplating 
two-way service. However, he points 
out that part of the problem is 
rather more dynamic than the 
house itself. That's the subscribers 
inside it. 

The potential 
nightmare subscriber 
"Ten minutes after you complete 

the installation, the customer con-
ceivably could have bought an off-
brand product with poor cable 

shielding. They don't 
have proper crimp 
tools or the proper in-
stallation tools. They 
could do (the installa-
tion) in any number 
of different ways that 
breaches the shield-
ing of that cable, 
which now means 
you've got a great 
long-wire antenna 
system." 
And of course that 

antenna system picks 
up ingress and 
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throws it right back 
into the network. Staniec says that 
leakage anywhere in the system 
could damage a system's high-speed 
data delivery plans, and this might 
leave customers, even though they 
are part of the problem, fretting in 
front of their computers. They'll also 
be fuming, not too quietly, about their 
network provider no matter how 
speedy the system is when it does 
work. 

Add to this that unless sub-
scribers' installs are leaking enough 
for you to play your Federal Commu-
nications Commission cumulative 



leakage index (CLI) trump card, 
there are not a lot of options. If they 
are causing CLI problems you can de-
mand they fix things or let you clean 
them up, but that won't always be 
the case, says Staniec. 

Jones' Paul Schauer, senior staff 
engineer, broadband access plat-
forms, agrees that the sub drop could 
mean mayhem in the return. 

"There's the wild card of the sub-
scriber," he says. The nightmare cus-
tomer armed "with a butter knife and 
a poor-quality two-way splitter hack-
ing up the install is something the in-
dustry might very well always have 
to deal with," he adds. 

Schauer was chairman of Cable-
Labs Network Integrity Working 
Group, which performed two-way 
field test measurement and analy-
ses in several cable systems and 
produced an extensive report, "Two-
Way Cable Television System Char-
acterization." The report is avail-
able to Labs' members and recom-
mends guidelines as to appropriate 
network topologies and operational 
methods to guarantee reliable digi-
tal transmission. 

Schauer says that many of the en-
gineers participating in the study 
were "surprised that the reverse path 
acted so differently from the down-
stream," but was quick to add that 
the group's work shouldn't discourage 
any MSO from providing two-way 
services, whether it be data delivery 
or telephony. 

One system participating in the 
two-way CableLabs study was Char-
ter Communications in St. Louis. The 
system is planning on extensive data 
delivery tests this year, taking an 
area off a node or taking a single 
node and upgrading it to 750 MHz, 
says Charter Director of Engineering 
Bill Gast. 

Gast gives a nod to the fact that 
customers hooking up poor-quality 
equipment that generates interfer-
ence will be a constant challenge, 
but also mentioned component qual-
ity and system maintenance as 
areas of concern when you're consid-
ering leakage affecting return path 
capabilities. 

His disdain for the constantly be-
leaguered F-connector is very evi-
dent: "The F-connector as we know it 

is going to have to disappear. That's 
probably the sorriest excuse for a con-
nector in existence," he quips. "In the 
beginning of this business it worked 
quite well, but for what you're trying 
to get in now and the complexity of 
this business, you need a connector 
you can totally weatherproof." 

(Editor's note: In defense of the F-
connector see Wranac's View" on page 
16.) 

Return path amplifiers are anoth-
er problem, says Gast. He believes 
the distortion specifications are 
nowhere near as good in the reverse 
circuits as they are for the forward, 
"Therefore they go into cross-mod 
and beat problems quicker than your 
forward does." 

As for system maintenance, espe-
cially in the return, Gast thinks oper-
ators need to step up their efforts 
because the maintenance status quo 
will just not cut it in the brave new 
world of two-way. 

That brings up other questions. If 
the reverse is new to so many in the 
industry, how do you know if you're 
even operating and maintaining it 
properly? What are the specs? What 
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kind of test equipment do you need? 
Time Warner's Staniec says, "Up 

until a very short time ago there was 
no manufacturer that shipped any 
type of documentation with a design 
that would indicate to you how the re-
turn system was supposed to operate." 

Staniec maintains that lack of doc-
umentation and guidance is quickly 
changing as system engineers tell 
manufacturers what they need to get 
a network prepped. He also says that 

test equipment providers are avidly 
listening to cable engineers and de-
veloping better products that will 
help set up return systems properly: 
"There are some manufacturers that 
are probably within minutes, days, 
hours of having either beta or proto-
type equipment that can be brought 
out and works." 

Taking on the return challenge 
The return may be a challenge, 
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Reader Service Number 219 

but if you take a look at all the 
MSOs launching high-speed cable 
modem data service, it's obvious the 
opportunity is being tackled head-on, 
and immediately. Already, Time 
Warner has its Linerunner service, 
TCI has @Home, and Comcast has 
unleashed Comcast Online. 

Jones Communications, which 
just changed its name from Jones In-
tercable to better reflect its move into 
new services, recently joined the race 
when it went from a test stage to 
adding paying customers on its 
Alexandria, VA, Jones Internet 
Channel. The system's Vice Presi-
dent/General Manager Jeff Spiegle-
man is very positive when he talks 
about the return path. He cites hy-
brid fiber/coax (HFC) architecture as 
the main boon to return robustness. 

"With a passive HFC network 
you really get past the extra effort 
that it takes to maintain a tight op-
erating window, particularly on the 
return path for data. It's very sta-
ble. Once it's properly set, it seems 
to hold the parameters very well," 
says Spiegleman. 

He compares that to the system's 
not-so-successful trials of data deliv-
ery over its plain old coax network: 
"We've been providing Internet ac-
cess over our traditional coax net-
work at two libraries and three 
schools in Alexandria for the last two 
years using the traditional cable re-
turn paths. Our experiences have not 
been nearly so positive and it's been 
very labor-intensive to keep things 
working properly." 

Another benefit of his HFC net-
work, says Spiegleman, is that the 
two-way is not running through 
amplifiers other than the laser 
transmitter, the return transmit-
ters and receivers. "So that's an 
entirely different world that we're 
operating in than the traditional 
tree-and-branch cable system with 
line extenders, bridgers and trunk 
stations." 
He notes that in the traditional 

system, every 1,000 feet or so you 
might have an amplifier where 
you'd have to maintain reverse lev-
els. "With a (passive) HFC network 
that variable is removed," says 
Spiegleman. 

As for problems at the subscriber 
drop, Spiegleman points out that 

(Continued on page 123) 
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TESTS AND MEASUREIVENTS 
By Ernest Tsui and Michael Meschke 

Digital testing: 
QAM fundamentals 

f the success of compact 
discs, video discs, digital 
video for computers and 
direct broadcast satellite 

(DBS) are any indication, the digi-
tal TV market looks very bright in-
deed. The transmit environment of 
these technologies is relatively be-
nign compared to that of digital 
cable and even more so when com-
pared to broadcast advanced TV 
(ATV) and digital multichannel 
multipoint distribution service 
(MMDS), which go through a com-
plex (though mostly well-engi-
neered) communications link to get 
to the subscriber. The communica-
tions link is shown in Figure 1. The 
well-documented weak link in the 
chain is the subscriber wired/drop 
environment. 1'2'3 

Ernest Tsui is the division manager 
and Mike Meschke is senior staff en-
gineer at the Commercial Telecom-
munications Division at Applied 
Signal Technology. 

It is imperative that the drop en-
vironment's impact on digital 
transmission be thoroughly under-

panies, the less rebuild, the better 
the time-to-market. So the ques-
tions arise: What is necessary for 

"As digital signals become increasingly 
complex, ingress will be increasingly 

difficult to infer from a simple 
spectrum analyzer." 

stood by providers rolling out new 
services. New installations and 
maintenance calls must be handled 
in a timely and efficient manner in 
this competitive market following 
the passage of the Telecom Bill. 

To accelerate the introduction of 
digital cable TV, telephony and 
data delivery with cable modems, 
the industry needs to deploy digital 
signals over existing networks or 
rebuild the networks, partially or 
completely. Clearly, for cable corn-

successful transmission of digital 
signals? How can digital networks 
be better serviced and maintained 
in order to prevent customer 
turnover? 

Analog vs. digital testing 
It is well-known that NTSC sig-

nals degrade gradually with in-
creasing levels of impairment while 
digital signals exhibit the "water-
fall effect." They operate with near 
perfection, up to a point, in spite of 

Figure 1: Digital communications link 
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impairments. Further increase of 
the impairments above a certain 
threshold (link design-dependent) 
will cause catastrophic degradation 
(freeze-frame video) similar to 
rolling over the "falls." In order to 
avoid these problematic effects, dig-
ital signal networks must be main-
tained such that there is sufficient 
margin above this threshold. The 
impairments impacting the system 
margin must be identified and 
their levels measured. Digital sig-
nal test procedures will differ sig-
nificantly from analog procedures. 

Testing differences 
The following is a comparision/ 

contrast between analog and digital 
impairments, powering, carrier-to-
noise ratio (C/N), frequencies, re-
dundancy, processing and upstream 
capability. 

Analog: Impairments and noise 
can be clearly observed and diag-
nosed even so far as to estimate 
impairment level on the TV set for 
NTSC. This is possible because 
there is a linear (additive) rela-
tion between interference and the 
signal. 

Digital: Impairments seen on 
the TV sets are not readily diag-
nosed because of nonlinear trans-
lation of the impairment to the 
compressed picture for MPEG. For 
example, the same undetected bit 
error placed in different areas of 
the video compression frame will 

Figure 2: Noise floor masking via filtering 
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cause markedly different effects on 
the picture. Also, the process of in-
terleaving or randomizing the bits 
prior to transmission to mitigate 
the effects of pulse noise will 
"camouflage" the effects and tim-
ing of any pulsed interference on 
the picture. 

Analog: Power 
measurements 
are based on 
peak sync power 
and are readily 
available on sig-
nal level meters 
(SLMs) or spec-
trum analyzers. 

Digital: To 
avoid overloading 
amplifiers, the 
digital signal will 
be transmitted at 
a level 6 to 10 dB 
below the NTSC. 
The digital signal 
also is normally 
characterized by 
average power, 

which is 6 dB below peak power. 
Thus, the digital signal will have a 
significantly lower signal-to-noise 
ratio (S/N) than the analog signal. 
Care must be taken to accurately 
measure and understand the digi-
tal C/N to ensure that there is 
proper margin available. --> 

Figure 3: 64 QAM signal 

REF 30.0 dBmV 
MKR AL 10.10 MHz 

-24.68 dB 
SMPL 
LOG I  
10 
dB/ 

AVG 
100 

WA 
SB 
SC 
FC 

CORR 

MARKER A 
10.10 MHz 
-24.68 dB 

el 

VBW 100 kHz 

64 QAM signal 

CENTER 93.30 MHz 

RES BW 300 kHz 

SPAN 40.00 MHz 

SWP 20.0 msec 

Fts..232 

DisrANcE 
LEARNiN 

Reel" 

SITE 

BROAD 
FEEDs 

Let ABC Light Up Your Fiber 

.t, . 

., .. ...... 
"¡ley r 4(0lrer Lr'' Pk ( _Dcli/r ell  

0114116111 mama 11111111MI 

(j fr) Li. rA ' [l i. c' ijrri 1:):111 ' '  r 
PM» I 1  u  r'ill i 1 1 r ;-'13.`,t1.2.'jje) ')•rU Fdr Dil-/-iir iiri!.1 ri. „........ 

.... ,id 3 ,,  1 
. . . . 

•111•11•11111. 

01111.14 

16.•••• •••••• 

1:79 1711111 

e 

• 

leté line of 
• 

of video to.: 

rnültimode • • 
• a Ir • 

• • • • • • 
e e e • • • • 
• • • • • • 

• • • • • • • 

FOR PRODUCT SPECIFICATIONS CALL 

800-777-2259, ext. 561 
Fax: (303) 792-2642 

BUSINESS 
CAMPUS 

.0. f ee-I3S 

TOWN 
HALLS 

E.ADet4DS 

CABLE 
PRODUCTS 

Reader Service Number 203 



goo. 

steee' 

¡co 1353,0 
111/CONINIENT 414241532 
11/CONIPAIBT 41688,247 
11/COMENT 4,531,020 
TII/C01111111ENT 415311021 
TV/CONIFWENT 41323,922 
TV/CONINIENT 4,112,464 
111/COIVIIVENT 511131440 
TV/COMENT 417091266 
1V/COMIPIIINT 41336E553 
111/COMINIENT 413531088 
TV/CONVIIIIIT 414241532 
TVICONIMENT 4,8 ,247 
TV/COMMENT 415311020 
j11/C011111111:111T 415311021 
111/CONINEENT 4 323 922 it m om, I 7).Jej 

a::: • TV/COIVINIFENT 411121484 ' 
a • e eireTV/COIVININT 511131440 

TV/CONINENT 4,709,266 

SS :+: 

gtipece 

No Matter Whose Name 
Is On The Outside ...Chances Are 

TV/COM Is On The Inside. 

Alp We've been pioneering innovations in the communications industry for more than 25 years. The proof 
of which is the key technology patents TV/COM holds for control and security system technology for both 

digital and analog systems. Today, as the leader in open systems architecture delivery solutions for 

cable, satellite and terrestrial network systems, TV/COM-originated technology has been widely adopted by 

the industry. So no matter whose products you buy, it's quite likely you're buying our 

technology. Ap If your purchase decision is important to you, and you're looking for a 
flexible, secure delivery solution that gives a high return on your investment, then call 

1-800-745-3811, Ext. 3029. Or fax us at 619-451-1505. 

TV/COM 
See us at the NAB #S1230 and NcrA #2269 A Subsidiary of Hyundai Llectronics America 

Reader Service Number 43 b1996 TV/COM International, Inc. 



Analog: C/N measurements can 
be conveniently measured on the 
side of the video carrier that car-
ries no video information. 

Digital: C/N measurements may 
be difficult when the digital chan-
nels are all loaded since nearly 
all the spectrum is used to carry 
the signal. For example, there is 
no area where noise can be ob-
served and measured unless it is 
out-of-band. The spectrum ana-
lyzer resolution bandwidth can 
serve to mix adjacent signal 
power with the noise power pro-
ducing inaccurate noise floor re-
sults. Another difficulty is that 
because of filtering, the noise can 
be buried inside the signal and be 
unobservable. See Figure 2 on 
page 84 for an illustration of the 
filtering that could cause this 
phenomenon. Figure 3 on page 84 
shows an actual example. Also, it 
must be taken into account that 
certain sweep signals are com-
monly placed in between the 
channel slots, further complicat-
ing the noise floor observation on 
the analyzer. 

Analog: Frequencies typically 
are in the 50-450 MHz range. 

Digital: Signals will be trans-
mitted at 550-750 MHz. This will 
incur more cable losses (several dB 
per 100 feet), and connector leak-
age could be a concern as wel1.4 
Again, this will impact the digital 
signal S/N ratio that might cause 
problems if sufficient margin is not 
available. 

Analog: There is much redun-
dancy in the transmitted signal so 
that the loss of pixels (or even 
lines) caused by noise or interfer-
ence is not readily noticeable since 
they are constantly repeated or re-
transmitted. For example, a large 
noise spike-caused error will only 
affect one pixel or so. 

Digital: There is little redundan-
cy in the compressed digital video 
signal. Thus, undetected errors can 
eliminate substantial parts of the 
picture. For example, a single un-
detected bit error in a discrete co-
sine transform coefficient could 
cause a significant "block" (16 x 16 
= 256 pixels) or checkerboard error 
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in the picture that also could re-
peat in subsequent frames. 

Analog: Signal processing is 
generally done via simple AM de-
tection for video and simple FM 
detection for audio. 

Digital: Digital signals will be 
processed by sophisticated circuits 
that will attempt to adaptively re-
move gain, phase and group delay 
impairments imposed by the chan-
nel. Also there will be robust for-
ward error correction and detec-
tion circuits to mitigate the effects 
of burst and random bit errors. De-
tected erroneous Moving Pictures 
Expert Group (MPEG) frames will 
be masked using the correct frame. 
This processing capability requires 
testing methods that understand 
when a digital signal is in trouble 
caused by impairments and when 
it is OK. 

Analog: There is little (very low 
data rate for advanced analog ser-
vices) or no upstream capability at 
this time. 

Digital: Upstream communica-
tions will be key for telephony, 
cable modem and interactive rev-
enue generation applications such 
as home shopping, pay-per-view 
(PPV) and video-on-demand 
(VOD). The data rates required 
also could be relatively high for 
cable modem file transfers and fu-
ture video telephony/conferencing 
applications. 

From the issues raised, it is 
clear that there will be significant 
differences in the testing and 
maintenance of digital signals vs. 
NTSC signals. 

For NTSC signals the key im-
pairments can be observed in the 
TV picture, and the system can be 
corrected using conventional SLMs 
and spectrum analyzers or time 
domain reflectometers (TDRs) 
when necessary. This visual check 
is an effective test method since it 
tries to minimize the picture arti-
facts that are objectionable to a 
viewer and attack the degradation 
problem directly. The quality of the 
picture must be acceptable to the 
technician and the subscriber. 

Digital signal impairments can-
not be inferred from the TV pic-
ture, as can NTSC signals, and 
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Figure 4: 64 QAM signal removed showing ingress 
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must be diagnosed from other fea-
tures of the digital signal itself. 
Simultaneously, the digital signal 
C/N needs to be accurately com-
puted in order to verify system 
margin. 

Significant ingress into digital 
signals also can be masked by the 
digital signal for complex modula-
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tion formats. Fig-
ure 3om page 84 
illustrates an ex-
ample of this: an 
FM radio station 
interfering with 
a 64-QAM (quad-
rature amplitude 
modulation) car-
rier. The level 
(spectral) of the 
FM radio signal 
can be 10 dB 
lower than the 
QAM signal and 
still cause signifi-
cant degradation 
(24 dB carrier-to-
interference ratio 
— In this 
case, the ingress 

is typically masked by the spec-
trum analyzer spectral variation, 
as shown in Figure 4. On the other 
hand, another digital modulation 
type used on cable, a 9-QPR (quad-
rature partial response) requires a 
spectral level of FM 10 dB higher 
than that shown in Figure 5 (page 
90) in order to cause significant 
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degradation. This type of ingress 
can be seen easily on the spectrum 
analyzer display as a spike. 
As digital signals become in-

creasingly complex (64-QAM and 
256-QAM or 16-VSB), ingress 
will be increasingly difficult to 
infer from a simple spectrum an-
alyzer since, typically, relatively 
low-level ingress can cause sig-
nificant degradation to these 
complex signals. 

One final issue to be addressed 
is the notion that if one cleans up 
the NTSC signals, the digital sig-
nals will be corrected as well. 
Some of the reasons why this may 
not be true: 

1) The cable/connector shielding 
will vary with frequency (digital 
signals at 550-750 MHz vs. NTSC 
at 50-450 MHz and below). 

2) The ingress — UHF TV sta-
tions in the digital band will be 
different from the FM, UH/VHF 
TV, etc., that exist in the 50-450 
MHz band which will be different 
from the citizens band, amateur 
radio (ham), etc., in the 5-45 MHz 
band. 

3) The digital signals will have 
less relative S/N ratio because of 
increased cable loss at the higher 
frequencies. 

4) Digital signal equalizers are 
affected (can lose lock) by the fast 
"ghost" phenomena that exist from 
surfing on another TV set. 

5) Frequency offsets may exist 
that are OK for the NTSC but may 
be too large for the digital demodu-
lators to acquire. 

Field test results 
Over the past several years, 

many 64-QAM field tests have 
been conducted. This field testing 
has confirmed many of the expect-
ed impairments tested for in the 
laboratory, and also revealed some 
unexpected problems. 

The most comprehensive study 
published thus far on the drop and 
subscriber environment found that 
there is a significant variation in 
signal and noise power at the tap 
and that the spurious power is ac-
tually higher than the noise 
power.1 Further, up to 5% of the 
homes in the study had less than 
36 dB of shielding in their wiring 
systems. This indicates that the 
high levels of spurious are proba-
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Figure 5: Illustration of ingress observability problem 
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bly resulting from ingress. 
As indicated previously, digital 

signals are susceptible to signifi-
cant yet undetectable ingress that 
may not be noticeable on a spec-
trum analyzer display. Our prelimi-
nary testing results confirm that 
serious ingress problems will ap-
pear at the subscriber site, al-
though ingress also has been de-
tected at some distribution hubs, 
depending on location. Multiple 
subscriber locations such as hotels 
and apartment buildings have re-
vealed some of the worst ingress 
problems. Figure 6 shows ingress 
in a vacated digital Ch. A-4 (96-102 
MHz) viewed at a set-top Ch. 3 out-

ANYIrk 

Combined signal 
and ingress 

-41Ark.n, 

Signal-to-ingress ratio = 24 dB 

Figure 8: Constellation display with 
FM ingress reduced 
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put on a multiple dwelling unit 
(MDU) system. The ingress shown 
had the net effect of lowering the 
system's margin to a point at which 
the system produces noticeable er-
rors (freeze-frame video) on the 
subscriber's TV set. 

The constellation display (a com-
mon representation of the ampli-
tude and phase of the digital sig-
nals) gives a good visual represen-
tation of the effect of ingress on a 
demodulated and equalized 64-
QAM signal. Figure 7 shows the 
constellation display of a signal at 
a tap location that contains ingress 
from local FM radio stations. Fig-
ure 8 shows the tap location after 
the ingress was substantially re-
duced via improved connectorizing 
and cabling. It is clear from the 
constellation display that the sig-
nal with major ingress is more apt 
to have individual data points stray 
into another constellation point's 
area, which constitutes an error. 

It has been documented that im-
pulsive impairment causes up-
stream problems on many cable 
systems. In the following example, 
impulse noise also was detected on 
the downstream frequencies. Im-
pulse noise has the effect, if strong 
enough and long enough, of dis-

rupting the QAM signal and caus-
ing subscriber picture disruption. 
This type of impairment was, like 
the ingress in Figure 7, most often 
noted at the subscriber site. Im-
pulse noise sources include the ex-
pected sources of electrical appli-
ances with rotors and tractor en-
gines, as well as an unexpected 
laser amp problem that caused over 
100,000 errors every second. The 
ability to time and date stamp im-
pulse noise proved valuable during 
field tests since this information 
could sometimes be correlated with 
subscriber activities. 

Field testing conducted to date 
has shown that there will be a defi-
nite need for periodic, system proof-
of-performance for digital signals on 
cable. It also has been shown that 
with the proper test equipment, the 
necessary diagnostic information 
can be collected and analyzed 
quickly, thus allowing timely repair. 

Summary 
In the future, installers and tech-

nicians will have to be proficient in 
diagnosing and testing digital and 
NTSC signals — procedures with 
which to ensure customer satisfac-
tion. Certainly, additional informa-
tion is available from the set-top 
(bit error rate readings) and from 
network monitoring devices in-
stalled throughout the network for 
preventive maintenance. The fun-
damental problem, however, is that 
the test equipment of the future 
must analyze and diagnose signal 
impairments from the digital signal 
itself rather than from the TV video 
signal. CT 
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TESTS AND MEASUREMENTS 
By David Sedum, and Wayne Thomas 

Maintaining digital carrier 
services in the cable plant 

any cable operators are 
now delivering services 
with digitally modulat-
ed quadrature partial 

response (QPR) carriers in the 
form of Sega Channel and Digital 
Music Express. In the near fu-
ture, wide-scale deployment of ad-
ditional digital services for deliv-
ery of data, telephony and video 
is planned using quadrature 
phase shift keying (QPSK) and 
quadrature amplitude modulation 
(QAM). Because all these modula-
tion formats suffer similar im-
pairments, field experience 
gained over the last five 
years with QPR provides 
insight to issues with 
QAM and QPSK. This ar-
ticle describes how mea-
suring bit errors can help 
solve problems and verify 
performance when com-
bined with traditional 
cable TV test techniques. 

The critical measure-
ment points in the data 
delivery system are as fol-
lows: earth station, head-
end digital modulators, 
headend combiner, distrib-
ution plant and subscriber 
drop. 
Two types of errors can 

occur at each measure-
ment point: persistent bit 
errors and intermittent 
error events. Both types 
will degrade service quali-
ty and availability for 
subscribers. 

For the Sega Channel, persis-
tent bit errors will cause long or 
failed downloads of menus and 
games. For DMX audio there 

David Sedacca is a staff engineer at 
Hukk Engineering Inc. Wayne 
Thomas is a subscriber applications 
engineer at Scientific-Atlanta Inc. 

may be frequent clicks, pops and 
muting. 

For the Sega Channel, inter-
mittent or transient errors will 
affect only subscribers that are in 
the process of downloading a 
menu or a game. Depending on 
the duration and severity of the 
errors, downloading may take 
longer or fail completely. DMX 
will experience a click, pop or 
mute. These types of errors also 
will have important effects for 
telephony, data and digital video 
services. 

"By supplementing 
traditional 

techniques with bit error 
measurements, 

cable TV 
personnel will be much 

better equipped to 
deal with 
digitally 

modulated signals." 

Earth station 
Performance verification 

should begin at the earth sta-
tion. The principal elements of 
the earth station are the an-
tenna reflector, antenna feed 
horn, block converter and 
satellite receiver. Good perfor-
mance requires correct system 

design, component selection 
and installation. 

Often, a convenient place to 
measure earth station performance 
is at the front panel test port of 
the cable data modulator. Connect 
a bit error monitor to the modula-
tor test port. (See Figure 1.) 

Use the "error count" function 
of a bit error monitor to see bit 
errors as they occur. The diagnos-
tic modes of the subscriber equip-
ment also can be used, but since 
they generally accumulate error 
information over a short time in-
terval and may not store a histo-

ry, it is to difficult to detect in-
termittent errors with this ap-
proach. With correct earth sta-
tion installation, this measure-
ment should show error-free 
performance. Bit errors ob-
served at this point originate in 
the earth station or the digital 
modulator. 
Some satellite receivers pro-
vide front panel indications of 
signal level and quality. Use 
these for monitoring day-to-day 
changes in received signal qual-
ity and for evaluating satellite 
receiver operating margin. 
When dish alignment is in 
doubt, use a spectrum analyzer 
and/or power meter to optimize 
dish aim and feed horn polar-
ization. 
A bit error monitor with data 
logging ability can detect tran-
sient error events at the earth 
station. Use the data logging 

feature of the bit error monitor to 
perform unattended monitoring. 
At the end of a measurement pe-
riod, examine the bit error moni-
tor for a summary of error and 
alarm conditions. If errors or 
alarms occurred during the mea-
surement period, review each 
error event in the log. 

It can be very informative to 
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Figure 1: Measuring earth station 
pertormance 
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review the data log after a 24-
hour test. Verify that there are no 
long-term outages or periods of 
degraded operation that indicate 
fundamental earth station prob-
lems. Continue collecting data for 
another week or so. Review the 
larger body of data and ask these 
important questions to find clues 
that identify sources of errors: 
• Does the data log reveal se-

vere errors? 
• Do these errors represent a 

significant impairment to sub-
scriber service? 

• Do error events occur at spe-
cific times of day? 
• Do error events last one or 

two seconds? This could be caused 
by transient power fluctuations. 
• Do error events last several 

seconds? This could be caused by 
airborne or mobile radio interfer-
ence. 
• Can error events be related 

to operator activities or earth sta-
tion maintenance? 

Use the performance log to re-
veal earth station problems that 
were previously undiagnosed. 
Compare the time stamps of 
events in the log with external 
events to speed the detective 
work of identifying problems. 

By conducting earth station 
monitoring on an ongoing basis, 
the headend engineer can guard 
against degraded performance. 
Use data logging to help narrow 
down causes when systemwide 
trouble is reported. At minimum, 
conduct occasional 24-hour audits 
to stay alert for new earth station 
issues. 

Headend 
Measure headend performance 

after the earth station has been 
verified. Data performance hinges 
on headend design, correct instal-
lation and conscientious operating 
procedures. Be alert for conditions 
that reduce the margin of quality 

but still produce good function in 
the headend; additional minor im-
pairments downstream could lead 
to severe bit errors. 

Verify the performance at the 
output of the headend combiner 
or after the first amplifier that 
follows the combiner, using a bit 
error monitor or subscriber equip-
ment in diagnostic mode. A spec-
trum analyzer is useful to see the 
relationship of each digital carri-
er to nearby signals. 

If errors are detected at the 
output of the combiner but are 
not being detected at the test 
ports of the modulators, check the 
following: 
• Digital carriers may be adja-

cent to each other but must not 
overlap. For example, QPR carri-
ers for Sega Channel and DMX 
require a minimum of 3 MHz 
spacing. 
• Provide adequate guardband 

between the digital signals and 
other types of data carriers. Fre-
quency shift keyed carriers, 
sweeper pilot tones and leakage 
detector carriers often have mod-
ulation sidebands. When these 
carriers are too near each other 
they can create interference that 
reduces operating margin. Data 
may be error-free at the headend 
but show excessive errors in the 
field when ordinary broadband 
noise is added to the interference. 
• Sweep generators must be re-
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programmed to avoid passing 
through the bands occupied by 
digital carriers. Sweeper interfer-
ence interrupts data delivery by 
causing a large number of bit er-
rors during each sweep. 

In addition, keep in mind that 
digital carriers are susceptible to 
in-band interference. Choose fre-
quency assignments to protect the 
digital carriers. If digital carriers 
are placed at frequencies shared 
by strong broadcast signals (as 
often occur in the FM broadcast 
band), many failures will be expe-
rienced by subscribers due to 
ingress. 

Installation quality can be im-
paired by incorrect power levels, 
incorrect frequency settings, data 
cable problems or incorrect oper-
ating mode selection on the digi-
tal modulators. Some digital mod-
ulators may be susceptible to er-
rors induced by strong physical 
vibration or impulses. 

Corrective action is straightfor-
ward. If power levels are in doubt, 
check them at the combiner out-

put. Inspect data cable connec-
tions to ensure they are properly 
seated and restrained. Use the 
digital modulator front panel con-
trols to verify that the carrier fre-
quency is programmed correctly. 

"The equipment 
and skills 

necessary to 
maintain digital 

signals will 
continue to 
increase in 

importance." 

For the Sega Channel delivered 
with QPR carriers, download 
speed depends on proper assign-

ment of data streams to each QPR 
carrier. 

Distribution plant 
Distribution plant issues usual-

ly affect many subscribers at 
once. Make measurements in the 
plant after establishing confi-
dence in the performance of the 
earth station and headend. Trou-
bleshoot distribution plant prob-
lems with a spectrum analyzer, 
sweeper system, bit error monitor, 
signal level meter and leakage 
measurement equipment. 

Perform bit error measurements 
at various test points and taps to 
identify areas of degraded service 
and locate sources of trouble. (See 
Figure 2). Subscriber terminal 
equipment is generally ill-suited to 
this function because of limitations 
in powering, as well as displaying 
and capturing data. Use error log-
ging to capture data on intermit-
tent problems such as ingress or 
level changes. If multiple sites ex-
perience similar problems, two or 
more bit error monitors can be 
used to see what correlation exists. 
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Digitally modulated signals are 
susceptible to many common dis-
tribution plant impairments: 
ingress interference, incorrect sig-
nal level, channel amplitude flat-
ness errors, group delay distor-
tion, broadband noise and distor-
tion product interference. Look 
for cable damage, failed electron-
ics or signal processing elements 
that do not correctly handle the 
digital carriers. 

Most digital signal problems 
in the distribution plant can be 
solved with the same actions 
that ensure good performance 
for traditional analog video 
services. 

Ingress interference may indi-
cate that connectors need repair. 
Use leakage detection equipment 
to zero in on faulty elements. 

Amplitude and group delay dis-
tortion in an individual digital 
signal may be difficult to identify. 
Since the sweeper system must 
skip the digital channels, frequen-
cy response notches in these chan-
nels may go undetected. Look for 
damaged coaxial cable, connec-

Figure 2: Performing bit error measurements at various test points 
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tions or faulty passive elements. 
Use a spectrum analyzer to look 
at the shape of the digital signal's 
spectrum and verify that it 
matches the shape seen at the 
headend. Look for new notches, 
ripples or asymmetry. 

Signal levels, broadband noise 
or distortion products will be in-
correct if amplifier electronics 
fail. Look at traditional video sig-
nals at frequencies near the digi-
tal carriers to see if these fail-
ures show visible effects. A fail-
ure that makes a video service 

noisy but still intelligible might 
render the digital signals unus-
able. Use a sweeper system and 
signal level meter to help identify 
failed electronics. 

Some distribution plants trans-
port signals among multiple 
headend sites using coaxial, fiber 
or microwave links. If special 
transportation equipment is used 
to filter, process or retransmit 
digital signals, verify that these 
have been characterized and 
qualified to handle digitally mod-
ulated carriers. —› 
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Cable AML 

State-of-the-Art 

Broadband 

Microwaves 

for 

Multichannel 

Distribution 

Call today for a free quote: 

Tel (702) 363-5660 
Fax (702) 363-2960 

Cable MAL. The leader in 

broadband microwave. 

Reader Service Number 79 

Subscriber drop 
After verifying performance 

through the distribution plant, 
look for problems at the tap, sub-
scriber drop, inside wiring and 
subscriber terminal equipment. 
Make interactive measure-

ments to check drop quality. Use 
a signal level meter (SLM) to ver-
ify that adequate video carrier 
levels are available at each out-
let. Use a properly calibrated sig-
nal level meter or bit error moni-
tor to measure digital signal car-

from an electronic spark ignition 
system. 

Use the following subscriber 
drop corrective actions: 
• Repair or replace faulty con-

nectors and ground blocks. Re-
place damaged, unapproved or 
poorly shielded cable. 
• Ensure adequate signal lev-

els. Use an appropriate tap out-
put level. Consider using a high-
quality amplifier for a home with 
many outlets. 
• Replace passive elements 

"Digital carriers are 
susceptible to in-band 

interference. Choose frequency 
assignments to 
protect them." 

rier power at the subscriber 
equipment feeds. Check leakage, 
especially if any of the digital 
carriers share a frequency band 
with external radio signals. Use 
the diagnostic modes that are 
built into the subscriber terminal 
equipment. Verify that the diag-
nostics show that the terminal is 
functioning well at the drop. 

Try out the application. For 
DMX, listen to one audio program 
from each of the six digital carri-
ers; for the Sega Channel, down-
load one game from each carrier. 
If intermittent problems exist, 
leave the a bit error monitor at 
the customer site for long-term 
error logging. 

Digitally modulated signals 
suffer their worse abuse at the 
subscriber drop. Exposures in-
clude ingress, bad level, tilt, con-
nector problems and cable dam-
age. Also contributing are home 
wiring, amplifiers, splitters, di-
rectional couplers and switches. 
Home appliances may produce 
electrical noise that disturbs re-
ception. This noise might be con-
ducted through household power 
lines, as when a refrigerator com-
pressor turns on, or radiated, as 

that are suspected of having 
bad frequency response, imped-
ance mismatch or are properly 
shielded. 
• Inspect connections and sig-

nal routing to verify that all ter-
minal equipment is sensibly con-
nected. Make sure that the direc-
tional couplers that are used for 
digital services precede all other 
elements on the drop. 

Conclusion 
Subscribers have high expec-

tations for digital service avail-
ability and technical quality. 
Test equipment that allows mea-
surement of bit errors reveals 
performance information that 
was previously difficult or im-
possible to gather. By supple-
menting traditional techniques 
with bit error measurements, 
cable TV personnel will be much 
better equipped to deal with the 
problems unique to digitally 
modulated signals. The equip-
ment and skills necessary to 
maintain digital signals will 
continue to increase in impor-
tance as systems begin to com-
pete in digital video, telephony 
and data services. CT 
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performance, 
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ahead. 

WARRANTY 

OR offers the best way to travel the Information 

Superhighway into the next century. With an installed 

based of over 250,000 miles, OR's design and perfor-

mance, ease of installation, durability and cost 
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available. But that's only part of the story. Now 

CommScope is offering a ten-year warranty on OR. So 
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Cabling the Information Superhighway. 
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MANAGING TELEPHONY 
By Michael Sawyer 

Managing telephony trell% s 
clear t your chant t-

either th the 11 ils 2-213 of H 
ow much wood could a 
woodchuck chuck? was the 
title of February's "Focus 
on Iblephony” column by 

Justin Junkus, in which he covered 
some basic traffic engineering princi-
ples. This article will take you another 
step into that world. By the time 
you've finished it, you will be able to 
estimate the number of trunks or 
voice grade circuits that would be 
needed to serve a given traffic load. 
Before we get to that point, let us re-
view some of the terms and principles 
of telephony traffic engineering. 

The basic mathematics behind traf-
fic engineering is statistics or probabil-
ities. If you were throwing dice, and 
your number was 10, you might want 

Mike Sawyer is vice president of 
KnowledgeLink Inc., a telecommuni-
cations training and consulting 
firm. He can be reached via e-mail 
at JAMBRY1@aol.com. 

to know what your chances were of 
hitting your number before you hit 7 
or 11. (That is, if you were gambling.) 
Consider, each die has six sides; both 
dice, together, have 12 sides. Ibtal pos-
sible combinations that you can hit 
are 36 (6 x 6). If we grant that one die 
is red and the other die is blue, let us 

getting MO (2- = 8/3). b> 1telepho-
ny net is *signed wig, similar, 
baluch more com 
aeoach 

The tr 

ted, statistical 
q euineheory. 

eer's objective is to 
balance the cost of service ivith the 

/ 

"The traffic engineer's objective is to 
balance the cost of service with the 

availability of that service." 
consider how many ways we can hit 
10 vs. 7 on 11 on our throws. (See 
Table 1 on page 94.) 
A quick look reveals that you have 

three chances of getting 10 while you 
have a total of eight chances of getting 
a 7 or 11. Of course, there are 25 
chances of getting neither on each 
throw of the dice (36-3-8). However, it 

availability of that service. lbday, we 
are used to picking up our telephone 
handset and obtaining dial tone. We 
want that dial tone now! We all know 
how frustrating it can be when this 
does not happen. Consider severe 
weather or times of important commu-
nity or national events. These are times 
when the dial tone can be slow —› 

Definitions 
Subscriber loop carrier (SLC) systems: 

Developed in the lote 1960s to reduce costs in the local loop by reducing the number of 
copper pairs it took to serve a given number of customers. For example, each residential cus-
tomer is served with one pair of twisted-pair wires for each telephone number terminating at 
the home. If you have 24 customers each with one telephone number, then you have 24 cop-
per pairs going out from the central office to the customers' premises. For long loops this gets 
expensive. Also, the long loops are difficult to serve with the standard -48 VOC from the central 
office. 

The SIC is an electronic device typically placed in an outside cabinet some distance from 
the central office and relatively close to the subscribers. From the SIC to the subscribers you 
still have copper twisted-pair to each customer. The 24 customers are served from the SIC with 
24 copper pairs. By utilizing a 24-channel transmission scheme, such as a T-1 facility, from the 
central office to the SIC itself, the telephone company can go from the central office to the 
SIC with only two twisted copper pairs. This is a savings of 22 copper pairs. 

In addition, the transmission characteristics are improved and the local loop can be extend-
ed out farther to the customers. Further development in this pair gain technology has allowed 
telephone companies to serve 48 or 96 customers with lust 24 voice grade circuits carried on 
a T-1 carrier system. The savings in physical plant can be substantial. The gains in service quali-
ty also are significant. 

PEG: 
Actual number of calls that were 

CCS carried (CRRD): 
Amount of traffic actually carried 

counted as completed. The PEG is merely a count of calls. 

on the network during the indicated time period. 

CCS: 
100 call seconds. Thus, if you were on the phone for one hour, your total time on the phone 

would be 60 minutes or 3,600 seconds (60 x 60) or 36 CCS (3,600/100). Thus, when it is 
indicated that 1,500 CCS were carried, this equates to 41.67 hours of time that has been spent 
on the network during o one-hour time period. This is the total volume of usage for multiple users. 

Erlang: 
Another term used to define traffic volumes. The relationship is 1 Erlong = 36 CCS = 1 hour. 

Overflow (OVFL): 
Count of calls that were not carried (e.g., calls that were blocked and could not be completed). 

Daily carried CCS: 
Total traffic carried on the day measured. 
Average BH percent of total: Nothing more than the CCS carried column divided by the 

daily carried column. 

GoS: 
Grade of service. The GoS is the percentage of calls that are blocked (e.g., 10% blocked is 

referred to as P10 GoS. Therefore, 1- GoS is the percentage of traffic carried). 

Blockage theories: 
There ore two used in telephony communications: 
• fi-long B: Blocked calls cleared (BCC). 
• Poisson: Blocked calls held (BCH). 
To calculate these numbers, see page 102. 
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How To Ensure Smooth Traffic 
On Broadband Infrastructures 
Avoid costly interruptions with the LFD-100 Detect unfavorable conditions with the 
Universal Live Fiber Detector. BRT-320A Optical Return Loss Tester. 

Before disconnecting a fiber, check for the presence of live voice, video, or data 

traffic. The LFD-100 provides you with a "Yes / No" signal confirmation, on 

three fiber sizes, using a single head. It also measures and displays core power, 

adding extra confidence in the fiber status indication. 

• Safe, non-damaging macrobend technology 

• Single head accepts 250 pm coated. 900 gm buffered, and 3 mm jacketed fibers 

• Indicates signal presence, type, direction and intensity 

• Absolute or relative measurement 

• Low insertion loss 
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In Broadband Deployment 

Optical Return Loss (ORL) can destabilize and slow down a transmitter. 

Sophisticated, high bandwidth networks are particularly sensitive to this 

common problem. The distinctive features of the BRT-320A bring ease of use 

and flexibility to anyone who needs to verify or optimize the ORI, of systems 
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You pick up the phone and you 
don't have dial tone. It is one thing 
when it happens once in a great while, 
but just think of how you would react 
if this happened every day. 

What does the traffic engineer have 
to keep in mind and how would a sys-
tem be designed to keep that situation 
from being an everyday experience? 
We are going to consider a relatively 
simple system consisting of the trunk-
ing required for one subscriber loop 

carrier (SLC) system serving, say, 300 
very different telephony customers. 
During this discussion, we are going to 
refer to the accompanying figure. 

In the figure we have an SLC pro-
viding basic telephony service to 300 
voice and/or data terminals. Each has 
a line back to the SLC that then con-
solidates this traffic and sends it to 
the switch at the service provider's 
central office or hub location. The first 
thing the traffic engineer needs to de-

Table 1: Hitting 10 vs. 7 on dice throws 

Red 6 
Blue 4 
Total 10 

4 
6 
10 

5 
5 
10 

3 times 

1 
6 5 
7 7 

2 3 
4 

4 5 6 5 
3 2 1 6 
7 7 7 11 

6 times 

6 
5 
11 
Dimes 

SLC providing service to 300 voice and/or data terminals 

1-1s each on o copper pair 

SLC 
in 0 

cabinet 

"I JUST CONIMUD 
DISNEY TO CfflaiEL 
32 WITH THE TOUCH , 

OF AN ICON... 

.7 

Modulator blockdator 
eielebbe 29 30 

.• 

plow 

2 

termine is the busy hour offered traf-
fic. The busy hour is defined as the 
busiest hour of the busiest day of the 
month. 

To ensure a more representative 
design, typically one looks at a series 
of busy hours over a set period of time 
— say the busiest week. From that a 
bouncing busy hour (BBH) can be de-
termined and the network can be de-
signed to handle that level of offered 
traffic. To determine the BBH, assume 
you have data collected for a single 
day as shown in Table 2. 

Table 2 represents a day's traffic for 
a given location or site. It should in-
clude both the inbound and the out-
bound traffic. If we took the busiest 
week's traffic data and observed and 
recorded the busy hour for each day of 
that busiest week, we may obtain in-
formation that looks like Table 3. Note 
that Table 2 is represented in Table 3 
as Tuesday, 10:00 a.m. Thus, we would 
need information such as was provid-
ed in Table 2 for each day of the week. 

With this information, you can 
begin to ascertain how much traffic 
was offered to the network during the 
BBH. 

Moduli« 
31 
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3 
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1 

Table 2: A day's traffic 

lime 
0800 
0900 
1000 
1100 
1200 
1300 
1400 
1500 
1600 
Total 

Peg count 
1,005 
1,107 
1,251 
1,059 
811 

1,067 
1,177 
1,061 
925 

9,463 

CCS carried Overflow 
1,208 151 
1,305 203 
1,500 297 
1,227 104 
1,084 10 
1,106 52 
1,459 223 
1,053 37 
1,019 22 

10,972 1,099 

Busy hour 

What is offered (OFRD) traffic? 
Take the person who lives in a place 
that has a high water table. To keep 
his or her house dry, this person has 
installed a sump pump. Periodically, it 
goes on and removes the offered load 
of water from the house. During a 
heavy rain, the offered load would in-
crease. In our example, the home 
owner can design the system to han-
dle the additional load. This can be 
done by adding a second sump pump, 
which is ready to go into operation 
when the water is too great for the 
first sump pump to handle alone. 

Traffic engineering plans for 

r
=
 

El 

1 

times when the offered 
load increases signifi-
cantly. These rainy 
times are the busy 
hour. Fortunately, this 
is much easier to pre-
dict and control than 
the weather. 
To ascertain the 
OFRD traffic, the traf-
fic engineer would de-
termine the grade of 
service (GoS) from the 
average PEG count 

and the average OVFL. The GoS is 
calculated by dividing the OWL by 

the sum of the OWL and PEG count. 
Once the GoS is determined, the 
OFRD traffic can be determined using 
the following formula: 

OFRD x (1 - GoS) = CRRD 

Then the average OFRD traffic for 
the BBH would be calculated. How is 
this done? We know how many total 
call attempts were made: PEG + 
OWL. In the example above, the total 
call attempts is calculated to be: 

1,241 + 269 = 1,510 total attempted 
calls 

Table 3: Busy hour for each day 

CCS Daly Average RH 
Day Time Peg carried Overflow carried CCS % of total 

Monday 
Tuesday 
Wednesday 
Thursday 
Friday 

0900 1,351 1,627 335 12,089 13.4% 
1000 1,251 1,500 297 10,972 13.7% 
1300 1,201 1,511 302 11,201 13.5% 
1500 1,175 1,479 266 10,179 14.5% 
1000 1,090 1,235 144 9,877 12.5% 
Avg. 1,213.6 1,470.4 268.8 10,863.6 13.5% 

" AND I CONTROL 
:IRIDREDS OF OTHER 

DEVICES RIGHT FROM 
MY PC WITH THE 

VIDEO COMMANDER® 
VIM ROUTING 

SYSTEM: 
IRIS TECHNOLOGIES, INC. 

We Make Connections Easy! 

CALL 1 800 354-4747 EXT.12 
FOR A FREE 10 MINUTE DEMONSTRATION. 

The Video Commander is U r, r r i 1 p 1 i,. b ,,IvaduglOS, Inc CD 1995 

:71 
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If 269 calls were blocked, that 
means that the GoS is 17.8% 
(269/1,510) or (OVFL/(PEG+OVFL). 
Almost one out of five calls is being 
blocked during the busy hour - not a 
good level of service. We can now de-
termine the total offered traffic: 

OFRD x (1- GoS) = CRRD or 
OFRD = CRRD/(1-GoS) or 
OFRD = 1,470.4/(1 - 0.178) or 
OFRD = 1,470.4/(0.822) 

Thus, our OFRD traffic is 1,789.1 
CCS for the BBH. 

Next, we determine haw many 
trunks are needed to handle the traf-
fic. What type of formulas do we have 
to crank through now? The good news 
is that others have cranked through 

(BCH). A blocked caller would immedi-
ately attempt to make the call again. 
More trunks are required since there 
is only one trunk group handling calls. 

The traffic engineer has design cri-
teria that designate what percentage 
of the calls is to be blocked (e.g., 1% or 
P01 service, 5% or P05 service, 10% 
or P10 service). What would be differ-
ent number of trunks required to han-
dle an offered load of 1,789 CCS at 
these different grades of service? 
Using a traffic table, the number of 
trunks would be determined. A partial 
traffic table is provided in Table 4. 
(Formulas follow in the next section.) 

What we need to determine is how 
many trunks are needed to handle the 
offered load of 1,789.1 CCS at the tar-
get grade of service (i.e., P01/P05). In 

Table 4: Partial traffic tables for Poisson and Erlang B 

Poisson 
Trunks POI P05 

59 1,534 1,691 
60 1,565 1,723 
61 1,595 1,755 
62 1,626 1,787 
63 1,657 1,819 
64 1,687 1,851 
65 1,718 
66 1,749 
67 1,780 
68 1,811 
69 1,842 
10 1,873 

P10 
1,778 
1,811 
1,844 

10111111 

P01 
1,332 
1,364 
1,397 
1,429 
1,462 
1,494 
1,526 
1,559 
1,591 
1,624 
1,656 
1,688 
1,724 
1,757 
1,789 

Erlang 13 
P05 P10 Trunks 
1,567 1,745 49 
1,603 1,784 50 
1,638 1,822 51 
1,674 1,861 52 
1,710 53 
1,746 54 
1,782  55 
1,818 56 
1,854 57 

58 
59 
60 
61 
62 

anini63 

the formulas and the nasty calculation 
work is done. It is like being at the 
dice table and having the probabilities 
of winning on a poster (or a monitor 
screen) in the casino. Can you imagine 
a casino doing that? 

Fortunately for the traffic engineer, 
tables have been developed just for 
this purpose. The two types of tables 
developed for this are the Erlang B 
table and the Poisson table. These ta-
bles were designed by mathematicians 
to determine the outcome of a particu-
lar queuing problem. Which table to 
use is relatively easy to determine. 
You pick a table based on one of two 
queuing schemes: 
• Erlang B: Blocked calls cleared 

(BCC). The call is being carried, if not 
by the primary trunk group, then by 
an overflow trunk group. 
• Poisson: Blocked calls held 

this case, the Poisson table would be 
used. If the requirement was for a 
GoS of P01, 68 circuits would be re-
quired between the SLC and the CO 
to provide a GoS of P01 for the 300 
terminals. These 68 circuits would 
give a P01 grade of service for an of-
fered load of 1,811 CCS, which is 
greater than the 1,789.1 CCS expect-
ed. If the GoS was to be P10, only 60 
circuits would be required. 

The point is to efficiently and cost-
effectively serve the customers. Dur-
ing the busiest hour, the average cus-
tomer in our example has 9.9 minutes 
of time on the telephone line. To pro-
vide P01 quality service during the 
busy hour requires 68 circuits, or a 
concentration ratio of 4.4 stations to 1 
circuit back to the CO (4:4:1). 

This is a measure of service quality 
It is also something that determines 

customer satisfaction and willingness 
to use your service. A monopoly is 
watched by a Public Utilities Commis-
sion. In a competitive environment the 
customers will determine with their 
pocketbooks who provides the best 
overall value. 

Calculating Erlang B and Poisson 
The partial traffic figures provided 

in Table 4 are only a starting point, 
however. Complicated though they 
are, you should still know the formu-
las for these calculations. 

• Erlang B. The formula for this is: 

P. (An/n!)/ (A711!)) 
X=0 

Where: 
P = Probability of blockage 
A - Traffic density in Erlangs 
n = Number of servers 
e = Naperian logarithm base (2.718+) 
X = Number of busy channels 

Erlang B is used for situations 
where there is BCC. If the calls are 
not carried by the primary trunk 
group, then the calls are carried by 
overflow trunk group. Thus, the call 
does not reappear at the primary 
trunk group. In our sump pump anal-
ogy from page 101, this would be the 
same as having the water that was 
not carried out of the basement by the 
first sump pump carried out by the 
second sump pump. 
• Poisson: Blocked calls held. The 

formula for this is: 

P=e -A f (Ax/X!) 
x=n 

Poisson traffic tables are used for 
those situations where there is 
blocked calls held (BCH). The tables 
ascertain the number of circuits re-
quired between the SLC and the 
central office. In this case it is as-
sumed that a blocked caller would 
immediately attempt to make the 
call again. Thus, more trunks are re-
quired since there is only one trunk 
group handling all the calls (no over-
flow to another trunk group). This 
would be like one sump pump hav-
ing to handle all the water by itself. 
Any water not pumped out is still 
going to be in the sump. So, get a 
large sump pump if you want to re-
move all the water or carry all the 
offered calls. CT 
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Exhibits Open June 25-27 

There's only one essential communications event in 1996 
you must attend — SUPERCOMM '96. 

This is the only opportunity to explore the whole world 
of communications under one roof. You'll find the largest 
exhibition ever with more than 600 exhibitors. Expanded 
educational programming with 225 program sessions, 
seminars, tutorials and workshops. Hands-on demonstra-
tions of the latest technologies. 

You'll gain new insights on the critical business and 
technical issues of today ... and those that will impact 
the future, featuring: 

• Public and Private Networks • Cable TV 
• Wireless/Cellular • Fiber • Satellite Networks 
• Multimedia • Software • Computers • Components 
and Semiconductors • and Much More! 

Make plans today to attend SUPERCOMM '96. It's the 
one event you can't afford to miss. 

For registration information, use coupon at right 
or call 1-800-2-SUPERC (1-800-278-7372). 

To exhibit, call 301-986-7800. Or FAX 301-986-4538. 

Check it out on the Web! 
http://www.SUPER-COMM.com 

SUPERCOMM Education Programs 
Developed and Presented by: 
• International Communications Association 
ICA Annual Conference 

• Communications Society of The Institute of Electrical 
and Electronics Engineers, Inc. — ICC '96 Conference 

• International Engineering Consortium — 
IEC Communications Forum 

Fill Out and Mail Today! SUPERCOMM, WBT 
7680 Old Springhouse Rd., McLean, VA 22102 USA 

Name  

Title  

Company  

Address  

City, State, Zip  

Phone  

Fax   

Interest: Attending Exhibit ICC Exhibit Space 

ICA IEC 

For Fastest Response, FAX this Coupon to 703-821-3521. 



SUPER H1GHWAY_]  
By the Council on Competitiveness 

Vision for a 21st century 
information infrastructure: Part 2 
Founded in 1986, the Council on 
Competitiveness is a nonprofit, non-
partisan organization of chief execu-
tives from business, higher educa-
tion and organized labor who have 
joined together to pursue the goal of 
improving the ability of U.S. compa-
nies and workers to compete in 
world markets while building a ris-
ing standard of living at home. The 
Council focuses on issues in the 
areas of fiscal policy, science and 
technology, international economics 
and trade and human resources. 

The following article is excerpted 
from the Council's vision statement 
that developed out of consideration 
of the information infrastructure for 
the next century. Space does not 
allow to reprint the entire report. 
Contact the Council for a copy. 

Participating in this project were 
cable companies, regional Bell oper-
ating companies, long distance car-
riers, cellular firms, computer hard-
ware, software and service compa-
nies, banks, broadcasters, publish-
ers, labor unions and universities. 
Among cable and telecommunica-
tions representatives on the project 
were Bellcore, BellSouth, CableLabs, 
Corning, Hewlett-Packard, McCaw 
Cellular Communications, Pacific 
Bell, Nynex, Tele-Communications 
Inc. and US West. 

The vision statement addresses 
the need for an advanced informa-
tion infrastructure in the United 
States. The following six questions 
are focused on: 1) Why is informa-
tion infrastructure important? 2) 
Where do we stand? 3) What is our 
vision? 4) What are the roles of gov-
ernment and the private sector? 5) 
Where do we go from here? 6) What 
are the next steps? 

To contact the Council on Competi-
tiveness, write to 900 17th St., NW, 
Suite 1050, Washington, DC 20006, 
or call (202) 785-3990. 

Part 1 of this article, which ran 
in January on page 48, covered the 
first three questions and this part 
considers the rest. 

f the vision for a 21st 
century information in-
frastructure can be stat-
ed, why is there so much 

concern about the pace of America's 
progress toward it? The answer is 
that there is a lot of confusion 
about the state of the infrastructure 

"Industry must 
complement its 
strength in 

technology with 
strength in 
services and 

manufacturing." 

that already exists today and un-
certainty about how best to acceler-
ate deployment and assemble the 
component parts into an advanced 
nationwide system. Such issues as 
how it will evolve, what rules will 
govern access, how it will be paid 
for and who will provide key ser-
vices are the subject of lively de-
bate. Policy discussions center on 
one fundamental issue — how to 
determine the proper balance be-
tween a diverse, evolutionary ap-
proach driven by competitive mar-
ket forces and closer government/in-
dustry coordination. 

Government's first task is to help 
articulate the national need for an 
advanced information infrastruc-
ture. The government also has a 

critical role to play as a catalyst and 
coordinator. At both the federal and 
state levels, as well as nationally 
and internationally, government 
should convene users and providers 
to forge a strategy, or at least a com-
mon understanding and some 
shared goals. In addition, govern-
ment must bring U.S. telecommuni-
cations regulations in line with new 
requirements and market opportu-
nities. In the past, the fragmented 
government regulatory environment 
has often tended to inhibit competi-
tion and delay deployment of new 
technology. Finally, government 
must make sure that its diverse 
R&D programs are well managed 
and designed to advance practical 
applications. It should serve as an 
early funder of research and large-
scale experiments that are out of 
reach of individual companies be-
cause of risk, cost and time-to-matu-
ration. And it should make sure 
that the private sector has appropri-
ate access to this R&D. 

The private sector, by contrast, 
has the responsibility for actually 
building and operating the infra-
structure, for serving new markets 
and for providing value to its cus-
tomers. It must explore new market 
opportunities, make systematic in-
vestments in technology and appli-
cations, and constantly seek to de-
liver high-quality goods and ser-
vices. As part of this effort, it should 
bear in mind the role that mass-
market consumer services play in 
creating demand, bringing down 
costs and generating wealth. 

Leadership in technology is not 
enough. Industry must complement 
its strength in technology with 
strength in services and manufactur-
ing. Industry must remain open to 
working with government, labor, uni-
versities, consortia and users to drive 
the creation of new technologies and 
develop new applications. 
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Where do we go from here? 
Much of the discussion about 

how to mesh public policy with 
market forces can be clarified by 
understanding the next plateau of 
service after the telephone. In order 
to reach the long-term goal of a na-
tionwide system of advanced infor-
mation services, we must establish 
short-term goals and programs that 
accelerate progress toward a vari-
able bandwidth, digital, interopera-
ble set of networks that are easy to 
use and widely accessible. 

Rather than try to pick winners 
among technologies or choose one 
technology platform, the United 
States should pursue a multifac-
eted strategy that is ambitious, yet 
flexible and realistic. 

Three different kinds of propos-
als to provide digital service de-
serve consideration. First, there 
are programs that target the un-
derlying technology as a means of 
creating a new platform for the de-
livery of goods and services. One 
set of examples includes narrow-
band integrated services digital 
network (ISDN), asymmetric digi-

tal subscriber line (ADSL) technol-
ogy, and high-bit-rate digital sub-
scriber line (HDSL) technology. 
These could be deployed in existing 
networks and would enhance the 
level of current services, enabling 
voice, data, fax, image and multi-
media capabilities. While these 
technologies do not address the 
need for very high bandwidth in 
some applications, they utilize ex-
isting twisted-pair copper wire and 
have unquestionable immediate 
utility for the mass market. Some 
doubt, however, whether they are 
ambitious enough to serve as en-
ablers for more advanced services. 
A second example that targets 

the underlying technology aims at 
accelerating the evolution of exist-
ing broadband networks, like those 
providing cable TV. This approach 
is recommended for several rea-
sons: there is already an extensive 
installation of broadband-to-the-
home, one-way delivery systems; 
these systems are rapidly digitiz-
ing for core business reasons and 
will see their capacity grow in the 
near future; interactive communi-
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cations applications on such sys-
tems are projected to increase; the 
systems are heterogeneous, famil-
iar to consumers, easy to use and 
affordable; and no large public ex-
penditures or reallocation of spec-
trum is required. In this area too, 
however, there are questions about 
whether the present collection of 
local, one-way, analog video distri-
bution systems and ad hoc archi-
tectures can be extended to more 
demanding uses that require 
greater versatility. 
A third example in this category 

involves wireless communications. 
Given the ability of wireless com-
munications to provide mobility 
and remote access, there is no 
doubt that it will play an impor-
tant part in the evolution of the 
U.S. information infrastructure. 
There is some question, however, 
whether it will be capable of sup-
plying sufficient bandwidth for 
multimedia applications. 
A second category of proposals 

involves redirecting existing fed-
eral R&D programs toward practi-
cal U.S. business and consumer 
needs. For example, the federal 
government's High Performance 
Computing and Communications 
Initiative (HPCCI) is currently 
limited to sophisticated supercom-
puter applications that focus on 
the needs of the research commu-
nity. Legislation is pending that 
would expand this initiative to in-
clude greater attention to manu-
facturing, libraries, education and 
health care and involve the rele-
vant government agencies. By tar-
geting practical applications in 
these areas, the HPCCI could 
make a major contribution to the 
deployment of an advanced infor-
mation infrastructure. 

Finally, the federal government 
could champion specific regional 
proof-of-concept experiments that 
hold promise for stimulating 
promising applications. 

In pursuing these technology 
initiatives, government's goal 
should be to work with the private 
sector to identify promising tech-
nologies, to encourage industry to 
develop them, and to fund precom-
petitive R&D in those areas where 
barriers to development are so 
high that they discourage industri-
al investment. The government 
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should let market forces determine 
winners and losers. 

In the end, some combination 
of these different kinds of tech-
nology initiatives will probably be 
adopted. What is important is to 
make sure that programs aimed 
at these medium-term technical 
goals are part of a broader, joint 
public/private effort to accelerate 
the development of a wide range 
of applications. It is these appli-
cations — not the technology it-
self — that will determine the vi-
tality of America's national infor-
mation infrastructure. 

While trying to stimulate the 
technology underlying the infra-
structure, the government must 
not lose sight of the decisive influ-
ence of the regulatory environment. 
More than any technology program, 
the regulatory framework will de-
termine the face of America's infor-
mation infrastructure. The best 
role for government is the one that 
is least intrusive. 

What are the next steps? 
The Council on Competitive-

ness has outlined three steps 
that are necessary to advance the 
rapid deployment of a 21st centu-
ry information infrastructure and 
intends to pursue initiatives in 
all three areas actively. 

First, the tremendous advan-
tages that an advanced informa-
tion infrastructure offers in such 
areas as health care, education 
and manufacturing must be con-
veyed to the American public. In 
order to aid this effort, the Coun-
cil will profile key pilot projects 
and demonstration programs 
around the country and highlight 
their benefits. Moreover, it will 
work to emphasize the wide vari-
ety of applications information 
infrastructure makes possible 
and bring them to the attention 
of policymakers in Washington, 
D.C. 

Second, government and the 
private sector must address sev-
eral thorny policy issues that cut 
across the communications net-
works, computing systems and 
databases that constitute the 
physical infrastructure. The 
Council will set up a process to 
address these issues, isolating 
make-or-break concerns and de-

veloping a core private sector 
consensus in key areas. 

Third, key questions related to 
the status of the underlying tech-
nologies must be addressed. There 
are a number of groups working on 
core technical issues and related pol-
icy concerns. The Council plans to 
work closely with organizations in-
terested in this aspect of the issue, 
such as the Corporation for National 
Research Initiatives and the network 
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of policy groups assembled in cooper-
ation with Harvard University. 

In the end, the strength and vi-
tality of America's information in-
frastructure will depend not only 
on healthy competition, but also on 
constructive cooperation between 
the public and private sectors. We 
look forward to working with Con-
gress and the new administration 
to make this kind of cooperation a 
reality. CT 

MINIMAX SIGNAL LEVEL METERS • 
rn 

CD 

re2 

rn 

rn 
r-

e 
rn 

CD 
C) 
Dzi 

CD 

• 

3 

rn 
ceJ 

o 

rn 

V, 
E 

rn 
r-

rn 

Dc- i 

S8
31

31
A1

13
A3

11
VN

DI
S 

• MINIMAX SIGNAL LEVEL METERS • 

Reader Service Number 54 

MAY 1996 • COMMUNICATIONS TECHNOLOGY 107 



BACK TO BASICS 
By John Chamberlain and David Vokey 

Grounding practices for fiber 
ue to the rapid deploy-
ment of fiber in the cable 
TV industry, safe ground-
ing and bonding practices 

of these cables are often misunder-
stood or sometimes even forgotten. 

The armoring component of a fiber 
is required in order to protect the 
high-capacity optical fiber from envi-
ronmental hazards including rodents, 
rocks, pole attachment hardware, 
shotgun blasts and other natural and 
man-made threats. In addition, the 
armor of a fiber is used for proactive 
monitoring and tone locating in sup-
port of "dial before you dig" programs. 

Because the protective armor of a 
fiber is metallic, it can be a conductor 
for induced AC or surges when in 
close proximity to power lines or light-
ning. Although exposure to hazardous 
voltages is low for most regions of the 
country, these "stray" voltages can 
present potential danger to personnel 
and electronic equipment. 

John Chamberlain is general man-
ager and David Vokey is president 
for Norscan, a manufacturer of 
fiber-optic cable monitoring systems. 

For these reasons, a number of 
specifications regarding the proper 
grounding and bonding of fiber-optic 
cable armor have been developed. 
These documents include: 

1) Bellcore's Blue Book — Manual 
of Construction Practices 

2) The National Electrical Safety 
Code (NESC) 

3) The ITU I CCITT Series K & L 
Recommendations 

The Bellcore and NESC pertain in 
particular to the United States and 
the ITU/CCITT recommendations are 
international specifications concerning 
construction, installation and protec-
tion of cable and other elements in 
outside plant. 

The intent of all three specifications 
with respect to the bonding and 
grounding of armored cable is to cre-
ate a low impedance path from a cable 
armor to all other local cable armor(s) 
and earth ground in order to dissipate 
high voltages that may endanger 
equipment and personnel. 

The NESC and Bellcore define 
bonding, grounded and effectively 
grounded as: 

Bonding — The electrical intercon-
necting of conductive parts, designed to 
maintain a common electric potential. 

Grounded — Connected to or in 
contact with earth or connected to 
some extended conductive body that 
serves instead of earth. 

Effectively grounded — Intentional-
ly connected to earth through a 
ground connection or connections of 
sufficiently low impedance and having 
sufficient current carrying capacity to 
prevent the buildup of voltages that 
may result in undue hazard to con-
nected equipment or persons. 

In general, the aforementioned 
documents state that all metallic 
components, including the armor, 
should be grounded and that the ar-
mors at the splice points should be 
bonded together. This minimizes the 
buildup of voltages on the armor 
and keeps all the metallic compo-
nents at a splice point at the same 
electric potential. 

All three documents also state that 
the armor should be effectively 
grounded to the building ground at 
the entrance point. By employing the 
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Figure 1: Protection grounding at 
building entrance 
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use of an "insulating joint" the outside 
plant cable can continue to be run into 
the office. This method eliminates the 
need for a splice enclosure at the 
building entrance. Local fire codes can 
be met by installing the cable in con-
duit. (See Figure 1.) 

In addition, the NESC, Bellcore 
and CCITT state that the metsllic 
components in the cable may be con-
nected to ground directly or via light-
ning surge arrestors. Protection 
grounding the armor through the use 
of surge arrestors allows for the use of 
long-range tone location and sheath 
monitoring equipment that are invalu-
able tools for cable locating and pre-
ventive maintenance. 

Bellcore specifically addresses the 
aerial installation of armored fiber. 
Bellcore recommends bonding the 
armor to the supporting strand, which 
has been properly bonded to ground, 
every 1.25 miles (6,600 feet or 2 kilo-

meters). This can be accomplished by 
bonding directly or through properly 
designed surge protection devices. 

Industry experience and published 
guidelines state that building grounds 
should be designed to a maximum 
ground resistance of 5 ohms and that 
3 ohms or less is preferable. Grounds 
in the outside plant at splice locations, 
equipment cabinets, etc., are generally 
designed for a maximum ground resis-
tance of 25 ohms. This is not always 
practical in the regions where the 
ground resistivity is high such as in 
rocky or sandy soil. In extreme condi-
tions commercially available chemical 
grounds can be used to lower the 
ground resistance. 

The NESC requires that grounding 
electrodes be bonded together with 
AWG #6 copper and that the ground-
ing conductors used for connecting 
equipment and cable not be less than 
AWG #14. Bellcore recommends AWG 
#6 for all connections to ground. The 
international CCITT' standard states 
that the resistance provided to ground 
through the connecting conductor 
should be low enough to carry the cur-
rent required to dissipate the maxi-
mum expected voltage. For fiber with 
armor resistance ranging from 10 to 
20 ohms per kilometer, a ground con-
ductor of AWG #10 or heavier has ade-
quate current carrying capacity for 
connections from the armor to ground. 

At splice points, an effective way to 
bond fiber to ground and provide ac-
cess to the armors for tone location 

Figure 2: Protection grounding at 
splice 
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and sheath monitoring is to bond the 
armors to ground through a protective 
device in an accessible housing either 
above or below grade. A number of 
these enclosures are available on the 
market and allow for good cable main-
tenance practices. (See Figure 2.) 

Summary 
Grounding and bonding of fiber-optic 

cable should not be forgotten in the 
haste to install these high-capacity cir-
cuits. Proper bonding and grounding is 
essential for personnel and equipment 
safety as well as the longevity of the 
plant. Installing surge protection de-
vices in separate "grounding housings" 
allow for safe grounding of fiber sheaths 
and long-term cable maintenance. CT 
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SCTE's classic manual, Identifying 
Picture Problems in CATV Systems 
by Keneth Simons, is now available 

in both English and Spanish lan-
guage editions! In the text, noted 
industry authority Simons focuses 
on the effects of thermal noise and 
echoes on TV pictures, AM and FM, 
cross-modulation and overloads. 

Packed with numerous pho-
tographs, illustrations, figures and 

tables, this valuable publication was 
painstakingly translated for its new 
Spanish language edition to better 
serve the worldwide technical com-
munity. Now it can be yours! Don't 

miss SCTE's publication #TM-11, 
Identifying Picture Problems in 

CATV Systems—a must for any cable 
telecommunications bookshelf! 

TO ORDER: All orders must be prepaid. 
Shipping and handling costs are included in 
the Continental U.S. All prices are in U.S. dol-
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OTDR module 

PRODUCT 

Photon Kinetics added the 682M 
high-performance plug-in module to 
its family of "application optimized" 
plug-ins for its Model 6500 optical 
time domain reflectometer (OTDR). 
The multimode plug-in provides over 
33 dB of dynamic range at 850 mn, 
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Reader Service Number 215 

the highest range of any multimode 
OTDR available, according to the 
company, making it possible for fiber 
and cable manufacturers to test 
longer product lengths and reduce 
their manufacturing costs. 

The module completes the compa-
ny's Model 6500 product line for fiber 
and cable manufacturers, which al-
ready includes the 662SA cable test 
and 674S spectral modeling modules 
for single-mode fibers. 
Reader service #312 

Fusion splicer 
Siecor Corp. announced enhance-

ments to its M90 Series 3000 micro-
processor-controlled fiber-optic fusion 
splicer that makes it more accurate 
and easy to use. 

Primary enhancements include 
fully automatic, three-dimensional 
fiber positioning, programmable at-
tenuation software and altitude com-
pensation. In addition, the unit now 
has a service counter for cleaning and 
changing the electrodes, displays that 
show total splices made and hours 
used, optimized parameter menus for 
easier access, and a clock with date 
and time. The enhanced splicer also 
features expanded memory to store 
more than 1,000 splice loss values, a 
powerful new processor and simpli-
fied mechanics and electronics for 
easier maintenance. 

The enhanced unit combines two 
technologies in one machine. The LID 
System unit monitors light injected 
into the core of the fibers and pro-
vides the lowest splice loss possible 
with the most accurate loss readings 
in the industry, according to the com-
pany. In addition, the company says 
the unit's profile alignment system 
(PAS) completes fiber splicing in less 
than 10 seconds, up to five times 
faster than other PAS machines. 
Reader service #311 
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Belden is ready today 
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cable backed by ISO certification. 
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providing the right cable for the bandwidth you need. You'll 
also find our current lineup of broadband products without 

equal: Standard indoor, aerial, and burial coaxial drop cable. 

CATV, plenum, and 

riser-rated coaxial cables. 

Heavy-duty coaxial aerial and burial 
cables. New multimedia composite cables 

(twisted pair and coaxial) in aerial and burial construc-

tions, available in concentric or parallel designs. 

Select the cable you need to fulfill your customer's 

requesting a copy of the Belden Broadband \ 
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he following is a listing 
of some of the video-
tapes currently avail-
able by mail order 

through the Society of Cable 
Telecommunications Engineers. 
The prices listed are for SCTE 
members only. Nonmembers must 
add 20% when ordering. 

BOOK SHELF 
arApplications of Digital Technology 
— Digital technology will change the 
way we do business. This program, 
featuring Scott Bachman, Roger 
Brown, Tom Elliot and Jim Ludington, 
provides an overview of the types of 
changes to expect. Topics covered in-
clude: superhighway, driving forces be-
hind computer capacity and digital 

Start Cable-Tec Expo® '96 
"In Step" 

at Wavetek's 

Arrival Night 
Reception 

Line Dancing Extravaganza! 

Sunday, June 9, 1996 
6:00 - 9:30 p.m., Opryland Hotel 

(Nashville, TN) 

Hosted by Barry Amato from TNN's 
Wildhorse Saloon TV Show! 

Enjoy Music, Line Dancing, 
Drink, rood, Games, and Prizes! 

CTE7 For More Information 
Call 1-800-428-4424 

WAve-rEK 

Reader Service Number 52 

compression, comparison of CATV de-
livery to RBOCs, ATM protocol, cable's 
window of opportunity, and digital 
technology cable advertising. (70 min.) 
Order #T-1137, $45. 

sir Cable and Telephony Integration: 
Balancing Revenue Opportunities and 
Network Evolution — Cable and tele-
phone companies must transform the 
services they provide, or they will be 
transformed by the market. Topics 
covered include: network and telecom-
munications drivers, telco/CATV con-
vergence, competitive access, personal 
communications networks, two-way 
interactive and multimedia, CAP op-
portunities, design network architec-
tures, CATV deficiencies, talco defi-
ciencies, regulatory drivers and new 
potential services. (85 min.) Order #T-
1138, $45. 

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

Shipping: Videotapes are shipped 
UPS. No P.O. boxes, please. SCTE 
pays surface shipping charges within 
the continental U.S. only. Orders to 
Canada or Mexico: Please add $5 
(U.S.) for each videotape. Orders to 
Europe, Africa, Asia or South Ameri-
ca: SCTE will invoice the recipient for 
additional air or surface shipping 
charges (please specify). "Rush" or-
ders: a $15 surcharge will be collected 
on all such orders. The surcharge and 
air shipping cost can be charged to a 
Visa or MasterCard. 

To orden All orders must be prepaid. 
Shipping and handling costs are in-
cluded in the continental U.S. All 
prices are in U.S. dollars. SCTE ac-
cepts MasterCard and Visa. 113 quolify 
for SCTE member prices, a valid 
SCTE identification number is re-
quired, or a complete membership ap-
plication with dues payment must ac-
company your order. Orders without 
full and proper payment will be re-
turned. Send orders to: SCTE, 140 
Philips Rd., Exton, PA 19341-1318 or 
fax with credit card information to 
(610) 363-5898. 
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Cil-1450 Combination Meter 
Outer Venality... The new CLI-1450 presents 
leakage detection and MicroStealth measurement 
capability in a single, handheld installer meter. 

The CLI-1450 Leakage/Signal Level Meter with 
0.5 ¡.1..V sensitivity finds even the smallest leaks 
and automatically converts distances to equivalent 
10-foot readings, maximizing freedom from error. 

balm Capabilly... 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. 

U M.. You'll wonder how we squeezed so much 
capability into a multi-channel tester, yet offer it at 
a fraction of the price y ou'd expect. 

The CLI-1450 also includes the industry's most 
popular installer meter features: 

• Multi-channel, high 
resolution LCD display 
on a single screen 

• Up to 890 MHz 

• Lightweight/hand-held 

• Rugged/water resistant 

The CLI-1450 leakage/signal level mttr 
part of the complete line of quality test and 
measurement equipment from Wavetek. Each 
product offers powerful performance and is 
designed to meet your specific testing needs. 

All the performance, speed, and ease of use you 
demand—at a price you expect from a leader. 

Call 1-800-622-5515 
http://www.wavetek.com 

lla'vetek ...partners in productivity for over 35 yea 

Vs/Ave-rŒK. 
Number 51 



CALE NDAR 
May 
1-2: Scientific-Atlanta technical training 
seminar, migration to digital networks, At-
lanta. Contact Bridget Lanham, (800) 722-
2009, press 3. 
2-3: Antec FiberWorks training course, 
broadband cable TV technology, Antec train-
ing center, Denver. Contact (800) FIBER ME. 
3: SCTE Greater Chicago Chapter testing 
session, BCT/E exams to be administered. 
Contact Joe Thomas, (815) 356-6105. 

4: SCTE South Florida Chapter testing 
session, Installer exams to be administered. 
Contact Jim Jones, (407) 478-5866, ext. 409. 
6-7: SCTE regional training seminar, in-
troduction to telephony, Quality Hotel Cen-
tral, Phoenix, AZ. Contact SCTE national 
headquarters, (610) 363-6888. 
6-9: Siecor training course, fiber-optic instal-
lation for LANs, Hickory, NC. Contact (800) 
743-2671, ext. 5539. 
7-8: Scientific-Atlanta technical training 

UTILIZE OVER 20 YEARS 
OF EXPERIENCE 

TO YOUR ADVANTAGE 
COMMUNICATIONS [phimpsi 
TECHNOLOGY(  

:Phillipsflusinesiinforimmomine.publisilesover56 
Hligh-clitalltyild,rmationic, ,urcesservmgthe 

communications marketplace. Covering this explosive 

market with over 80 editors and reporters. Phillips 
produces newsletters, magazines, directories, conferences. 
seminars and on-line services for the cable, wireless, 
telephony, interactive, communications, media and data 
commuMcations industries. 

Focusing on providing customers with all the important 
information that is used to make informed business 
decisions. Phillips is the full-service information provider 

to the specialized communications marketplace. 

Phillips has tracked the communications industry for over 

two decades. Tills long-standing relationship with the top 
decision makers of today and tomorrow enables Phillips 
to deliver Cottututhicatienu Techetolngy, the most trusted 
and respected publication in the marketplace for the 
buyers of tomorrow's communications systems. 

For Additional Information Contact 301-340-1520. 
Nvesa, 

Planning Ahead 
June 10-13: sum Cable-Tec Expo, 
Nashville, TN. Contact SCTE national 
headquarters, (610) 363-6888. 
June 26-28: Global DBS Summit, Den-
ver. Contact Global Exposition Holdings, 
(713) 342-9826. 
July 10-12: WCA '96, Colorado Conven-
tion Center, Denver. Contact Wireless 
Cable Association, (202) 452-7823. 
Oct. 13-15: Atlantic Cable Show, Balti-
more, MD. Contact Cable Television Asso-
ciation of Maryland, Delaware, D.C., (410) 
266-9111. 

seminar, advanced field test and measure-
ment, Atlanta. Contact Bridget Lanham, 
(800) 722-2009, press 3. 
7-10: Antec FiberWorks training course, 
fiber-optic systems, Antec training center, 
Denver. Contact (800) FIBER ME. 
7-10: Siecor training course, fiber-optic in-
stallation for LANs, Rochester, NY. Contact 
(800) 743-2671, ext. 5539. 
7-10: Siecor training course, fiber-optic in-
stallation for LANs, Albuquerque, NM. Con-
tact (800) 743-2671, ext. 5539. 
8: SCTE North Country Chapter seminar, 
BCT/E Category II tutorial, video/audio sig-
nals and BCT/E Category IV tutorial, distrib-
ution systems, Anoka Technical College, 
Wadena, MN. Contact Bill Davis, (612) 646-
8755. 
8-9: Scientific-Atlanta technical training 
seminar, planning for cable telephony, St. 
Louis, MO. Contact Bridget Lanham, (800) 
722-2009, press 3. 
8-10: SCTE regional training seminar, in-
troduction to fiber optics, Quality Hotel Cen-
tral, Phoenix, AZ. Contact SCTE national 
headquarters, (610) 363-6888. 
9: SCTE Satellite Tele-Seminar Program, 
Interdiction and Other Signal Security Tech-
niques (Part H) from Expo '91, and CLI— 
Now and Tomorrow (Part 1) from Expo '94, to 
be shown on Galaxy 1R, Transponder 14, 
2:30-3:30 p.m ET. Contact SCTE national 
headquarters, (610) 363-6888. 
13-15: Siecor training course, passive fiber-
optic system design for LANs, Hickory, NC. 
Contact (800) 743-2671, ext. 5539. 
13-17: General Instrument training course, 
plant maintenance, proof-of-performance and 
signal leakage training (week one), Seattle, 
WA. Contact Lisa Nagel, (215) 830-5678. 
13-17: General Instrument training course, 
broadband communications network design, 
Seattle, WA. Contact Lisa Nagel, (215) 830-
5678. 
13-17: Siecor training course, fiber-optic in-
stallation for LANs, Hickory NC. Contact 
(800) 743-2671, ext. 5539. 
14: SCTE Cascade Range Chapter semi-
nar, Wilsonville Holiday Inn, Wilsonville, OR. 
Contact Cindy Welsh, (503) 667-9390, ext. 
226. 
14: SCTE Michiana Chapter seminar, 
standby powering and status monitoring, 
Comfort Inn, New Buffalo, MI. Contact Russ 
Stickney, (219) 259-8015. 
14: SCTE Great Plains Chapter Third An-
nual Vendors Day and Workshop, Holiday Inn 
Central, Omaha, NE. Contact (402) 393-3950. 
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10 N. Sauber Road, Virgil, IL 60182-0001 

Paramount Designs Inc. 
Field Services: System Sweep • FCC Proof / CLI 
Asbuilting • OSP Engineering • R/W Acquisition 

Engineeering Services: CATV / Telephony / LAN / WAN 
Design • Permitting • Mapping • CAD Drafting 

Offices located nationwide! Over 40 years in business! 

voice: 1 -800-894-5601 
fax: 602-254-9309 

COMMUNICATIONS 
TRAILERS 

Building the 
Information 

Superhighway 
Thu have your 

marching orders. The 

projea's a "go" and 

JUnding has been 

alloeated. Mu need to 

a ton (?fmanpower, 

eerie and 

eqw meni: pulled 

tagetkri: Me deadlines 

arr ilgiM11')Z.e. The 

windoe I opportnity 

narro.y.. The 

stalrs are high. 

...Pick your 
partners well. 

Call the number below 
for your free catalog 
of our entire line of 

communications 
trailers. 

WE BUY & SELL 
SURPLUS NEW & USED 

Connectors, Taps, 
Headend, Line Gear, Misc. 

TM BROKERS 
5402 HIGHWAY 95 - COCOLALLA, ID 83813 

Tel: (208) 683-2797 or (208) 683-2019 
Fax: (208) 683-2374 

EMAIL: moors@comtch.iea.com 
HOME PAGE: http://www.iea.com/-moorst/ 

TRAINING SECTION 

TRAINING 

Learn to splice, test, connect 
and troubleshoot a 
fiber optic network. 

970-663-6445 

Fiberlight 
International 

2100 W. Drake #269 
Ft. Collins, Colorado 

80526 

Broadband Training 
A comprehensive, broadband 

technology seminar 

Minneapolis, Minnesota 
Detroit, Michigan 
Cincinnati, Ohio 
Baltimore, Maryland 
Charlotte, North Carolina 
Naples, Florida 
Montgomery, Alabama 
Boston, Massachusetts 
Truro, Nova Scotia, Canada 
Syracuse, New York 

Sept. 11-13, 1996 
Sept. 18-20, 1996 
Sept. 25-27, 1996 
Oct. 2-4, 1996 
Oct. 9-11, 1996 
Oct. 16-18, 1996 
Oct. 23-25, 1996 
Oct. 30-Noy. 1, 1996 
Nov. 6-8, 1996 
Nov. 13-15, 1996 

Includes hands-on training in Philip's mobile 
classroom, simulating a complete hybrid fiber 
coax (HFC) system. 

For Information/registration, call: 
1.800.448.5171 

In NY State: 1.800.522.7464 
PhilIps Broadband Networks, Inc. 

100 Fairgrounds Dr., Manlius, NY 13104 

Lei. wee &it beitei. 
800-323-9147  

FAX 800-833-3264 
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RO. Box 305 
Ipswich, S.D. 57451 

(605) 426-6140 

We Buy Scrap CATV 
eiraOrk 

Cable Recovery Inc. 
COAST TO COAST SERVICE 

818 W. 3rd St. • P.O. Box 1224 
Tel: (800) 831-2925 BUYERS OF SCRAP CATV Winona, MN 55987 

New Construction • Installs • Balancing • Splicing 

e 
Cable Construction, Inc. 

Performance Built Our Company 
Specializing In Rebuilds and 

Fiber Optic Installation 
Harold Bigham 
(904) 932-6869 

P.O. Box 903 
Gulf Breeze, Fl 32562 

QUALITY CABLE & ELECTRONICS INC 
1950 N.W. 44TH STREET • POMPANO BEACH, FL 33064 

RIPLE 
SCIENTIFIC ATLANTA 

MAGNAVOXA 
AMPHENOL 

TEXSCAN 

COMPEDCO JERROLD 
LEMCO 

C1BLETECH 
PANASONIC 

BLONDER TONGUE 
New /Used/ All Equipment/Competitive Prices 

Phone: (954) 978-8845 (800) 978-8845 Fax: (954) 978-8831 

SYLVANIA 

C-COR 

COMMSCOPE 

130 SPECIALIZED TRUCKS IN STOCK 1100 
(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. 
Truck & Equipment Sales 

3123 Bethlehem Pike 

Hatfield, PA 19440 USA 

We Buy Surplus Trucks 

FCC PROOF OF PERFORMANCE TESTING 
• HEADEND SERVICES 
- COMPLETE HEADEND RELOCATION SERVICE 
- RERACK AND REWIRE 
- OPTIMIZE 

• FCC PROOF OF PERFORMANCE 
• RETURN ACTIVATION 
- RF PROOFS 
- VIDEO TRIANUAL PROOFS 

• ON SITE TRAINING 
• DESIGN AND DRAFTING 
- AS BUILT MAPPING 
- SYSTEM DESIGN 
- MAP MANAGEMENT AND SYSTEM UPDATES 

800-292-0126 

ler 
• Channel PE • Bandsplifiers 
• Lowpassillighpass .Deletion/Reuse 
• Security Traps & Filters 

MR EVERY 
SYSffill NEED 

• We love: 
EMERGENCIES 
SPECIAL NEEDS 
GIVING ADVICE 

FAX OR CALL FOR OUR CATALOG 

COMMUNICATIONS & ENERGY CORPORATION 
Telephone 800-882-1587 Fax 315-452-0732 USA 

COMMERCIAL ELECTRONICS, 

INC. 

PROOF OF PERFORMANCE 
Quality TESTING & DOCUMENTATION 

Cost-effective Repairs & Upgrades 
Headend I Line I Test Equipment 
Meters I Personal Computers 

SECURITY! SURVEILLANCE I VIDEO EQUIPMENT SALES 

800-247-5883 
Gate City, liryinia 

S If E lUIS 

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 

AX.SyS Communications 
RO. Box 571 

Danielson, CT 06239-0571 
Tel 860-774-4102 • Fax: 860-774-4783 

Planes 1057 • (1405) Buenos Aires 
Repúbilca Argentina 

Tel: 582-2915 • Fax: 582-1372 

Video Poster TM 
Loirearalitudeidrgameni 
*Infrared lirCR deck control 
*Fie 'wailer station options 
*Free Hi-res graphics & Logo _ - - - 
*User sets Time &. date events . 

.1 

*Battery backed Ramdtk IF - 
*Pr am all via modem from IBM MAC or VP 

Engineering Consulting 
Te1:714-671-2009*Fam 714-255-9984 

Ask for 
Demo 
o t ape 

WEB—>http : "home . ear thlink. ne ti-engcon 



broadband 

data 
Communications, 

Engineering Services 
CAD Drafting & Design 
Field Mapping 

15314 West 88 Terrace 
Lenexa, KS 66219-1416 
(913) 438-2112 

Inc. 
Computer Networking 
Interactive MDU Wiring 
System Upgrades 

CleCeatli3 Ti -ivy Desisi. & 4tivoneht 

Í•-F-•..14  
/L dD\ 

ANNOUNCING PCMS 
A PC character generator for under $500! 

VERY EASY TO USE 
Does not require Windows 
Optional VCR controller. 

Full color graphics / remote entry / multiple users 

Dickel Communications 
5208 E. Hanbury 
Long Beach, CA 90808 

call today 

FAX 310-496-4716 
Tel. 310-496-0674 

900mhz 

DATA LINKS 
WIRELESS COMIUNICATIORS 

• 
• . • 

TURA» ,----tri 115 

COST EFFECTIVE 
FCC AND DOC APPROVED 
NO FCC LICENSE REQUIRED 

20 PLUS MILE RANGE (LINE OF SIGHT) 
USER SELECTABLE TO 115K BAUD 

SECURE DATA TRANSFER 
POINT TO POINT OR POINT TO MULTIPOINT OPERATION 

EASY SETUP AND CONFIGURATION 
REMOTE CONTROL MONITORING 

PRIVATE NETWORKS 
REMOTE COMPUTER ACCESS 
UNLIMITED APPLICATIONS 

TRIM) ern...4.  
PHONE: (303) 730-3143 FAX: (303) 798-1654 

INTERNET: TRIAD@RMILCOM 
PAGER/ VOICEMAIL: 1-800-557-5986 

eCABLE CONSTRUCTORS, INC. 
COMPLETE TURNKEY CONSTRUCTION 1-800-338-9299 

• 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 

1 
REPAIR 

TO 
AFF11. 

Quaeity Repait at Competitive hieing 
CENTER REPAIRS & SALES 
17 In Warranty Repair 

0 Jerrold Addressable Repair Specialist 

0 DP5, DP7 & DPV7 / Panasonic 1402, 1403 

0 Remote Repair (URC 450, 550) 

For more inforamtion contact: 

TKR Repair Center 
Tel: (908) 583-2026 • Fax: (908) 290-1677 

25 Industrial Drive • Cliffwood Beach, NJ 07735 

Free delivery 
& pickup in 
certain areas 

Jumper Cables 
CUSTOM MADE CABLE ASSEMBLIES INCLUDING 

Gilbert AHS 
LRC 
Off Shore 
Amphenol 

F to F, N to N, BNC, RCA, F-81 
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 

WE BUY SCRAP CATV CABLE 
MIDWEST CABLE 

800-852-6276 

10 YRS OF NATIONWIDE SERVICE 

SERVICES 

PO Box 96 Argos, IN 46501 

Looking for "the best" in Mapping & Design? 

11. 

SECA 

Field Mapping Services 

Design Engineering 

Asbuilt Digitizing 

High Capacity 

On-time Delivery 

First Class Quality 

International Expertise 

ICS 119 
350 Indiana Street, u olden, * 1 • 

(303) 279-7322 • fax: (303) 279-2546 • email: mapping@seca.com 



BRIDGEPOINT 

COMMUNICATIONS INC. 

Aerial 
New Build 
Fiber Placement 
Installations 

Underground 
Rebuild 
Upgrade Splicing 
Splicing 

(214) 780-1988 
DALLAS • HOUSTON • PHOENIX • BOSTON • HONOLULU 

e=0P1 
U 
SPECIALTI ES 

Cosmetic Replacement Parts 
SA Cases, Jerrold Bezels/Cases 
Overlays, Keysets, AC Cords 

Electronic Components 
Capacitors, ICs, Transistors 
Diodes, VRs, Jerrold "A" PROM 

New Panasonic Converters 

Parts Distributor or Scientific Atlanta 
Panasonic 

Call for Catalog 

(800) 233-8431 
Rancho Cucamonga, CA 

Specialty Tools: Bits, TOR X 
Pioneer, Avsafe 

New Remote Controls 
Transformers, Batteries 
Hardware 
Screws/Washers, 
Connectors, Rivets 

Commercial Spun Aluminum Antennas 
AZ/EL, POLAR, HORIZON & DUAL AXIS MOUNTS 

SIZES 

3 meter 10' 

3.3 meter 11' 

3.7 meter 12' 

3.9 meter 13' 

4.2 meter 14' 

4.5 meter 14.8' 

5 meter 16' 

CALL FOR PRICING 
(800) 627-9443 

DH Satellite 
600 N. Marquette Rd. 

Prairie du Chien, WI • USA • 53821 
Phone (608) 326-8406 
Fax (608) 326-4233 

COLL US LOST.. 
YOU worn- BE SORRY 

YOUR # 1 SUPPLIER FOR 

REMOTES... ono MUCH MORE!! 
Ni GREAT SERVICE %./ IMMEDIATE DELIVERY 

./ OVER 30 MODELS Ni COMPETITIVE PRICES 
(215) 657-3300 

FAX (215) 65 7-95 78 E-MAIL cti@haven.ios.com 

Cable Technologies International, Inc. 

RCH CABLE 
301 Route 130 South / Cinnaminson, NJ 08077 

609-786-1701 / Fax 609-786-0121 

@Door to 
Door Sales 
@System 
Audits 
@Converter 
Placement 
Campaigns 

Serving the industry since 1977 

CAD 
DRAFTING 
SERVICES,INC. 

• Base Mapping 
• Strand Mapping 
• Digitizing Services 

Charles Wright 
(815) 698-2564 
Rt. 116 & 1-57, Central Plaza 
Ashkum, IL 60911 

• As-Built Mapping 
• System Design 
• System Walkout 

Specializing in high volume precision drafting. 
"Quality service for all your 

cable drafting and design needs." 
Call for literature. 

R s 
• System Audits 
• Direct Sales 
• Drop Replacements 
• M.D.V. Postwire and prewire 

(203) 953-3770 
(203) 546-1055 

1(800) 466-8168 
Fax (203) 953-3772 

• Installs 
• C.L.I. 
• As-Builts 
• Underground 

Contact: Ed Reynolds 
80 Vanderbilt Ave. • West Hartford, CT 06110 
110 Goodwin Rd. • Canterbury, CT 06331 

Place your ad today For the July and August issues 
of Communications Technology Additional trade show 

distribution includes: 

Wireless Cable Show 
New England Cable Show 

Great Lakes Expo 
Rocky Mountain Cable Expo 

Eastern Cable Show 

Call Rebekah Markheim 
1-800-325-0156 X33 
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TEST EQUIPMENT 
Reconditioned Wavetek, HP, Tektronix and more. Signal Level Meters, Sweep Systems, 

TDR's, Power Meters, Spectrum Analyzers, Frequency Counters and Fiber Test Equipment. 
Guaranteed to meet/exceed manufacturers specs. 90 day warranty standard. 

SATELLITE ANTENNAS 
Used Scientific Atlanta, Andrews, Vertex, RSI and others. 7 meter and up. 

PTL Cable Services Inc. USA • Phone (407) 747-3647 • Fax (407) 575-4635 
BUY-SELL-TRADE 

&DJONESuRpLus 
WE BUY AND SELL QUALITY CATV EQUIPMENT 

LINE AMPLIFIERS, TAPS, CONNECTORS 
CONVERTERS - ALL TYPES AND MAKES 

HEADEND EQUIPMENT 

USA • (619) 757-3008 • Fax (619) 757-4048 

FREE 44pg Catalog a 80 Audlo/VIdeo Applic. 
pee gem.. jatO PRODUCTS 

fT6 TRUSS .e1;. 

L'Ir..0'Sr/O.R.. 

l e""Meel 

• vT,CurZ 

O  
VI.° 6 Aueo Ore Amp.. 
ROB-Sync Olt.t Ampl• ROO,. SwIlchets 

OPAMP LABS INC (213) 934-3566 
1033 N Sycamore Av LOS ANGELES CA  

http://www.opamplabs.com  

SOUGHT / SOLD / SERVICED 
SA 9260 Agile Mod  $275 
SA 8510 Converter  $25 
Magnavox 450mhz Station . . . .$349 
GI White VCII  $249 
Jerrold 450mhz Station  $349 
JLE 330mhz to 550 mhz . . . .$35-125 
Regal 450 4 Port Tap  $1.50 

WE SERVICE WHAT WE SELL 
SINCE 1982 

All Types of Equipment Wanted — FAX list!! 

AUFSIA 
SELVICES„ INC. 
1-800-98-ARENA • FAX 1-610-279-58C 

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 

FIBER OPTIC 

• 

RF 

TI ST 41111 R .4 101'1111 INSTALLER'S METER R 
I GNP WHIT! 411151 Sol'. I 

Our service department can troubleshoot, repair, and calibrate all your 
electronic processors, modulators. etc From the headenO to the home. o 

Call (or a quotation. 

SADELCO" R&D 
Santa Barbara, CA 93105 TEL/FAX 805 682-3341 

a  .«jlIl 

— I II—  
g Industry Custom Made 

Se Jumper Assemblies ....4( ROCKY MOUNTAIN All Brands Fittings/Cable 

Since JUMPER CABLES • F Male • RO -SS 
1 966 P.O. Box 9707 • Helena, MT. 59604 • F Female • RO - 56 

• BNC • RG - 11 
• PL • Other 

Our jumpers never leave our plant during construction, insuring inspection of each phase 
of construction. Our quality control insures you of the lowest RF leakage possibe. L Call for pricing and free sample. (406) 458-6563 _I • • 

IF YOUR LIGHT IS OUT, 
YOU COULD BE FINED! 

Avoid Costly 
FCC Fines 
with CFT's 

Tower Light and Transmitter Menitering Specialists 

For more information 
on how to put TowerSentry-
to work for you, call... 

1-800-448-8099 

Classified Advertising 
Call Rebekah Markheim 

1-800-325-0156 X33 

111111i 

ationwide Tower 

Let Nationwide 

customize a yearly 

maintenance program 

for your guyed 

or self supporting 

tower. 

• PAINT 

• INSPECT 

• PLUMB TOWER 

• TENSION GUYWIRES 

• RE LAMP 

• ALL THE ABOVE SERVICES 

• COPY TO COME 

TELECOMMUNICATION ENGINEERING SERVICES 

NETWORK DESIGN 
II) brrr) Filx,r/Codxial 

Fiber Optic 
Upgrade 

Cascade Reduction 
Telephony Integration 
Reliability Powering 

GIS / MIS SERVICES 
Land Base Creation 
Address Geo-coding 

GI'S Tracking Integration 
Outage Management 

FIELD ENGINEERING 
Strand/Trench k ,le Mapping 

S Built V,,:tication 
Service Audit 
Construction 
Activation 

Turnkey Capable 

TRAINING SERVICES 
Focus ill Mapping and Design 

Microstation® 
RF Network Design 

Fiber Network Design 

DATA CONVERSION SERVICES 
CADD File Format Conversion 

Map/Document Scanning 
Raster to Vector Conversion 

Optical Disk Archival 

SCTE SUSTAINING MEMBER 
Celebrating Our 10th Year of Service in the Telecommunication Industry 

Vi eectoprlec 
the Total Solution Source 

2S09 Ne, 11) Road, Suite 109 • Huntsville, AL 35805 
Voice: (800) 536-0596 • Fax: (205) 539-0504 

dB-tronics 
Cable I iiiitimiclit 

Sales SerViCe Ceti/re 

Genuine S-A Parts In Stock 

Factory Trained Repair 

Sales of New & RMF Equipment 

Purchase of Wreck-Out & Excess 
Equipment 

450 & 750 MHz Equalizers 

Telephone: 864-574-0155 
• USA Toll Free: 800-356-2730 

Fax: 864-574-0383 

dB-tronics, Inc. 
145 Tradd Street 

Spartanburg, SC 29301 
USA 

email: dbtroneteleplex.net 
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Wanted! 
Experienced long term help for 

Southeast rebuilds/upgrades 

Aerial Crews 

Underground Crews 

Splicers 

Installers 

Field Engineers 

CABLE MAN, INC. 
Call (601) 374-5832 
Fax: (601) 374-2198 

TESINC 
6523 N. Black Canyon Highway 

Suite 200 
t•e•s•i•n•c Phoenix, Arizona 85015 
A Dycom Company (602) 242-8110 FAX (602) 242-8227 

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 

Paramount Designs Inc. 
Sweep Techs • Designers • FCC Proof • CLI 
Strand / Asbuilt Fielders • CAD Drafters 

OSP Engineers • OSP Managers • R/W Agents 

We need your CATV/Telco experience!Offices 
located nationwide! Over 40 years in business! 

voice: 1-800-894-5601 
fax: 602-254-9309 

OPPORTUNITIES 
AT TELLABS 
We're Tel(Jabs, the $650M name behind leading-edge technology 
for systems solutions and applications for telecommunications 
providers around the world. Our Lisle, IL-based location seeks: 

PRODUCT SPECIALIST- CATV 
You will troublehoot and document technical problems in support 
of the Tellabs CablespanTm product line and act as liaison between 
customers and Tellabs internal departments. You will coordinate 
beta field trials. (Code: SS27) 

TECHNICAL TRAINER 
You will organize and conduct technical training classes on the 
Tellabs CablespanTM product line. As a technical expert, you will aid 
in the development of technical courses and maintain equipment 
systems. Travel to customer sites can be up to 50%. Excellent oral 
presentation skills are required and facility with Macintosh word 
processing is a plus. (Code: 5528) 

Both positions require an ASEE, BSEE or BSEET; at least 4 years field 
service/technical support experience for CATV/ HFC equipment; and 
a background in headend systems, terminal devices and distribution 
systems. Experience in DLC systems, Elm transmission and data 
and telephony technologies is desirable. 

We offer a competitive salary, complete benefits and opportunity for 
advancement. Take your career to the telecommunications frontier. 
Please send/fax resume with salary history to: TELLABS OPERATIONS, 
INC., Human Resources Dept., (insert code), 1000 Remington 
Blvd., Bolingbrook, IL 60440. FAX: 708/378-4493. AA/EOE 

eirtellabs technology  
vvitn a pum-

/-

THE FUTURE IS 
inferactiue 

be a part of it! 

ResNet Communications has corporate and 

nationwide positions available for experienced 
individuals in the CATV/Private Cable industries. 

KM Construction Supervisor 
CATV Designer • Microwave Engineer 

Quality Control Technician 
Project Manager • Neadend Technician 

As-Built / CAD Drafter • Service Technician 
Dispatch / Support Manager • CATV Trainer 

Interested candidates should submit a letter of 
application, resume and a salary history to: 

RestVet Communications 

A77N Human Resources 
808 West Ave. N, Sioux Fa/4 SD 57104-5720 

RESNEr 
COMMUNICATIONS 

CONTRACTOR INQUIRIES WELCOME 
Communications is IR EUE 

Tomorrow 
Starts Here 

Let us hook you up to a promising career at Time 
Warner Communications. As we expand into the 
fiber optics arena, we are offering our customers 
greater viewing options and upgraded, new ser-
vices. Be a part of this tremendous growth oppor-
tunity with Time Warner Communications. We 
are currently seeking qualified  and enthusiastic 
individuals for the following: 

Service Technician 
Maintenance Technician 

These positions are responsible for perform-
ing all phases of installation, disconnection, 
troubleshooting, service and repair duties as 
they relate to individual accounts. 

Qualifications: 

• CATV technical experience required 
• flexibility to work days, evenings 
and/or weekends 
• valid driverS license 
• must relocate to the greater 
Memphis area 

Benefits: 

• comprehensive training 
• medical, dental, vision and life 
insurance 
• pension and employee savings plans 
• paid holidays and vacations 
• signing bonus/relocation expenses 

If you are interested in this great opportu-
nity, mail or fax your resume to: 

Time Warner Communications 
Attn: Human Resources 
6555 Quince, Suite 400-T 

Memphis, TN 38119 
PH: (901) 365-1770 ext. 4312 

FAX: (901) 369-4515 

L ,   TIME WARN_E 
i (ONIM1 \I( AT DIo , 

Nt 10/ 



LOOKING FOR AN EXPERIENCED 

CONTRACTOR FOR YOUR 

[J-G/AERIAL CABLE/FIBER-OPTIC PROJECT? 

Crews & equipment available immediately. 

Trenchless U/G installations are our specialties! 

Toll Free (800) 742-1211 

Fax (847) 742-2195 

NST NETWORK SERVICES INC. 

Peter 
SCTE Sustaining 

Member 

FroehFroehlich & Co. lich 
search 

PO. Box 339 Weatherford, TX 76086 
(800) 742-4947 FAX (817) 594-1337 

All levels of 
Technical Positions - 
Corporate to Hourly. 

Operators and 
Manufacturers 

Call or Write. Fees Paid. 

Return path 
(Continued from page 80) 

Jones has already replaced old drops 
as part of the rebuild of Alexandria, 
or if they are at all suspect at the 
time the Internet connection is made, 
they are immediately replaced. 

So what about the butter knife 
wielding customer playing amateur 
installer? In Alexandria, they are at-
tempting to make subscribers part 
of the solution. The system has a 
special Jones Internet Channel staff 
that includes a computer-literate in-
staller who warns customers that if 
they add anything or change the in-
stallation (whether it be on their TV 
set receiving cable TV services or 
their computer receiving an Internet 
connection from the cable company), 
they could very well affect speed or 
quality of any of their services. 

TIME WARNER CABLE 

TECHNICAL CAREERS NOW AVAILABLE: 

Construction Supervisor Service Technicians 
Primestar Technicians/Warehouse Installers 
Maintenance Technicians Auditors 

Send resume to: Time Warner Cable Human Resources 
600 Beacon Parkway West #800 Birmingham, Al 35209 

E.O.E. M/F/D/V (205) 290-1300, Ext. 3023 

Fax #: (205) 290-1314 

CABLE SEARCH ASSOCIATES 
Professional Search and Placement 
Engineering Sales 
Management Marketing 
Technicians Construction 

WICK KIRBY 
Office (708) 369-2620 FAX (708) 369-0126 

P.O. Box 2347, Naperville, IL 60567 
Fees Paid 

SYSTEM TECHNICIAN 

4+ years CATV experience; work in the Lake 
Tahoe region of the Sierra Nevada mountains. 

Forward resume to: 

WestStar Communications 
10607 West River Street • Truckee, CA 96161 

EOE M/FN/H 

DIRECTOR 
TELECOM NETWORK 

International sales organization seeks an engineer-
ing executive to take responsibility the establishment 
of an international telecommunications network, ini-
tially providing voice capability with future extension 
to include data. The network will first be deployed 
in South America, with planned expansions to 
Europe, Africa and then worldwide. The individual 
must have experience and proven capability in the 
procurement, installation, operation and mainte-
nance of PARX equipment, multiplexers and leased 
lines in foreign countries, and their interconnection 
to international satellite circuits. He will also be 
required to take a leading role in the system design 
of the overall network. 
Fax Resume, Miami, FL 305-358-5684 

Despite the issues of the return, 
people like Mike Heinze of Horizon 
Cablevision in Charlotte, MI, are very 
confident about cable's ability to get it 
right. His 30,000-sub system (of 
which 20,000 are attached to the 
HFC network) is presently testing 
data services to 12 schools and 12 
residential customers. 

"As cable operators bring up the 
return plant, as they learn to main-
tain it, it'll be just a migration we'll 
deal with. It'll be a learning curve of 
a year or two to really get on top of it, 
but technically, it's do-able," says 
Heinze. 

TW's Staniec echoes the sentiment. 
"Having built and operated corporate 
telecommunications networks in this 
environment for 15 some-odd years, I 
know that it can be done." 

Staniec's advice is that if you've 
never operated return networks be-

fore, then you should get the equip-
ment, put it up and start working with 
it even if you don't have any communi-
cations equipment to put into it. "You 
physically have to see this, feel it, 
touch it, turn it on and play with it," 
he says, "Just put it up so you can 
begin to understand the animal." 

For more information: If you are a Ca-
bleLabs member and interested in the 
report mentioned in this article, wIlvo-
Way Cable lèlevision System Charac-
terization," call the Labs at (303) 661-
9100 for details on obtaining a copy. 

Tom Staniec of Time Warner's 
Excalibur Group, who was quoted 
in this article, will be offering a 
presentation along with Coaxial 
International's Ron Hranac at this 
year's Cable-Tec Expo in 
Nashville, TN, detailing concerns 
of the return path. CT 

MAY 1996 • COMMUNICATIONS TECHNOLOGY 123 



CABLE TRIVIA 
By Rex Porter 

Trivia quiz #7 

o 
ur historical guru provided 
us with these trivia ques-
fions on the cable industry. 
Answers to the last set of 

questions appear first. (The last 
"Cable Trivia" ran on page 86 of the 
March issue.) Look for answers to this 
month's questions in a future issue 
(along with a new set of 10 questions). 
The person supplying the most correct 
answers (see additional requirements 
below) will be awarded an industry-re-
lated 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. lb 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 answers will 
be the award winner. Good luck! 

Trivia #6 answers 
1) Mini-Hub 
2) Al Warren 
3) Mary White 
4) Dynafoam 
5) G-Line 
6) Jack Kent Cooke 
7) Roger Wilson 
8) CNN 
9) RMS 
10) Gail Sermersheim 

By the way, if you thought Ques-
tion 1 was really hard in March, it 
might have been because we goofed 
and didn't include the correct an-
swer in the possible multiple choice 
answers. (Mini-Hub is the correct 
answer as listed above.) We apolo-
gize if this caused any confusion 
and thank everyone who pointed 
out the oversight. 

Trivia #7 
A special note of thanks for some 

questions in this quiz goes to Neil Ser-
afin of Cable TV Supply in Denver. 

1) He had a cable tower for a 
torso, TV picture-tube for a head, 
and curly drop cables for arms. 
The cable industry stopped using 
him as the symbol for cable TV be-
cause he too closely resembled the 
caricature used by the REA. His 
name was: 

A) Antenna Andy 
13) RF Plenty 
C) Able Cable 
D ) TV Cable 

2) The cable amplifier manufacturer 
which introduced the chip to the 
cable industry was: 

A) Vikoa 
B) Entron 
C) Jerrold 
D) Anaconda 

3) The model number of the single-
ended line extender manufactured 
by TOCOM was: 

A) 237F 
B) 300P 
C) 280D 
D) 440L 

4) An early New Jersey-based man-
ufacturer of trunk/feeder/drop ca-
bles was: 

A) Entron 
B) Cerro 
C) Vitek 
D) Times 

5) General Instruments' interactive 
24-channel system was known as: 

A) Omni-com 
B) Communicom 
C) Compucon 
D) View-All 

6) CATV equipment manufacturer's 
SKL was an abbreviation for: 

A) Satcom Kemper 
B) Sammons Krone Laboratories 
C) Scott Kable Ltd. 
D) Spencer Kennedy Laborato-

ries 

7) New York-based passive prod-
ucts were named after this mam-
mal: 

A) Dolphin 
B) Cheetah 
C) Puma 
D) Tiger 

8) The Texas-based manufacturer 
that featured a revolving video cam-
era observing weather instruments 
was: 

A) Tomco 
B) Weatherscan 
C) Taco 
D) Fannon 

9) The original cable franchisee of 
Ft. Worth, TX, was: 

A) Sammons 
B) Ft. Worth Star-Telegram 
C) TCI 
D) Teleprompter 

10) The Federal Communications 
Commission gave this network spe-
cial permission to operate a cable 
system in Hurst, Texas: 

A) ABC 
B) NBC 
C) CBS 
D) PBS 

And the winners are ... 
Congratulations to our two 

winners of "Cable Trivia" #6: 
Jake Landrum of Mid-Coast 
Cable TV and Neil Phillips of 
Signal Vision. 
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SAVE S - SAVE 

mdjy STANDARD 
rNEW "IMAGESS' 

IRD-1M 
WITHOUT CARD 

$579 
Uses any IRD Card 

eNEW "IMAGESS' 

IRD-2 
WITHOUT CARD 

$679 
Uses any IRD Card 

REFURBISHED 

32C/K 
Standard 

REFURBISHED 

40C/K 
à aïïrë  

With Dual Audio 

41.1111.11111.1w 
WE SELL, 
REPAIR & 
PURCHASE 
HEADEND & 

LINE EQUIPMENT 

1-1ALFSILE$v13c9irHSSIS 
THERMOSTAT CONTROLLED FAN 

SAVES RACK SPACE 

o 

o 

MAKIN0116 Dilar.MAIMMI11,1 
1 VCII PLUS 

o 
vcII 

.1.11,111“0.• re...11116•11• 

o OV ,11.30. Sal-feel 

1605 E. Iola 
Broken Arrow, Ok 74012 

TULSAT Sells & Repairs 

Videociphers 

MOST 
REPAIRS 
$93.00 

IRD Card 
or 

Wedge MOS 
REPAIRS 
IN ONE 
WEEK 

VCRS PLUS Upgrades 8i. Exchanges 

BLONDER 
TONGUE 
LABORATORIES !NC 

The Standard Of Quality In TV Signal Distribution 

Modulators 
Processors 
Pre-Amps 
Receivers 

800-331-5997 

TULSAT 

SAVE SAVE y 
Refurbished 

COMBO 
$479 

Drake 1240A 

Receiver 
& 

Videocipher 
White Label Wedge 

VCII PLUS COMBO SIB79 

VCII VCRS COMBO 3779 

PROCESSORS 
$529-$639 

NEW 

MODULATOR 
DRAKE VM2410 

$429 
Frequency Agile 

54 MHZ - 400 MHZ 

Dual If Loops 

Channel Offsets 
Direct Thumb Switch Tunning 

Full Front Panel Metering 
High-Power Output 

918-251-2887 
Fax 918-251-1138 
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PRESIDENT'S MESSAGE 
By Bill Riker 

Coming soon: 
Cable-Tec Expo '96 

s you may have already 
seen in our advertisements 
in Communications Tech-
nology, this year's Cable-

Tee Expo will be held June 10-13 at 
the Opryland Hotel in Nashville, TN, 
the site of Cable-lbc Expo '84 and the 
1990 Expo Evening. 
On June 9, we will offer Preconfer-

ence Tutorials to those who arrive in 
Nashville early. These tutorials will 
cover Broadband Conu-nunications 
Technician/Engineer (BCT/E) techni-
cal certification, audio quality, inter-
facing with consumer equipment in 
light of the newly-passed telecommu-
nications bill and how to justify tech-
nical training in your company's annu-
al budget. Also scheduled for June 9 
are meetings of the Society's Engi-
neering Subcommittees, which cur-
rently are developing technical stan-
dards for the industry 

Cable-The Expo '96 will officially 
commence on June 10 with our 20th 
Annual Engineering Conference, offer-
ing four panel discussions on issues 
that confront today's broadband pro-
fessionals, such as fiber optics, return 
spectrum, video transport and data 
over cable. The next two days of Expo 
'96 will offer breakout workshops on a 
variety of topics including cost analy-
sis of system rebuilds, data transmis-
sion, digital technology in-home 
wiring, making two-way communica-
tion work, network architectures, net-
work management, powering issues, 
regulatory issues and telephony. In an 
industry that is moving so rapidly into 
previously uncharted territory, it pays 
to stay current with the changing 
technology and new developments 
and regulatory issues that are on the 
horizon. Cable-Tee Expo '96 will offer 
its attendees this opportunity 

Registration packages were mailed 
out in mid-March, and the deadline for 

Bill Riker is president of the Society of 
Cable Telecommunications Engineers. 

pre-registration is May 1. If you 
haven't registered by this date, re-
member you can still register on-site. 
After all, you don't want to miss the 
industry's premiere cable hardware 
trade show and all of the vitally im-
portant technical information that will 
be presented at the conference and 
workshops! 

Over the years, as Cable-Tee Expo 
has dramatically increased in size and 
attendance, we have found that the 
show has outgrown many convention 
locations in the U.S. In fact, it is only 
due to the Opryland Hotel's recent ex-
pansion that they are able to accom-
modate a show the size of Cable-Tee 
Expo. 

Cable-The Expo '96 will be the first 
convention held in the newly-expand-
ed Opryland Hotel Convention Center. 
This expansion has resulted in one of 
the world's largest hotel/convention 
centers, offering a total of over 600,000 
square feet of meeting and exhibit 
space. The hotel's new Delta Region is 
being constructed under a glass dome 
and will boast lush surroundings in-
cluding a 4-1/2 acre indoor garden, a 
river and a 110 foot-wide waterfall. 

During the September Board of Di-
rectors' meeting, Board members were 
given a tour of the new facility and 
had an opportunity to see all that this 
location will have to offer convention-
goers. They were very pleased with 
the site, as it will comfortably house 
Cable-Tee Expo '96 and provide atten-
dees with all of the amenities that 
travelers could need in one location. 
The hotel offers over 15 restaurants 
and lounges, 22 retail shops and a 
large staff that specializes in conven-
tion service. 

In addition, there are many nearby 
activities for visitors. Nashville's local 
attractions offers a variety of diver-
sions, such as playing at the 18-hole 
championship Springhouse Golf Club, 
enjoying rides and music at the world-
class Opryland USA theme park, 

hearing the best in country music at 
the internationally famous Grand Ole 
Opry, riding the General Jackson 
Showboat (the world's largest at over 
300 feet long), being part of a live stu-
dio audience at the Nashville Net-
work, or touring historic Ryman Audi-
torium, the original location of the 
Grand Ole Opry. 

Coinciding with Cable-1k Expo 
'96 is the Nashville country music 
event, Fan Fair. Tap names in coun-
try music entertainment will con-
verge in Nashville for concerts and 
festivities to be enjoyed by country 
music fans from across the nation. 
Nashville, so well-known for its mu-
sical heritage, will host numerous 
country stars during this event orga-
nized specifically for the fans. Sever-
al of these stars will be staying at 
the Opryland Hotel, so keep your 
eyes peeled and cameras ready for 
opportunities to mingle with top 
country performers. 

The theme of southern hospitality 
also will play into this year's Expo 
Evening, which will be a country 
street fair. 

The Society strongly encourages 
anyone not already registered to 
make plans to attend this premiere 
broadband telecommunications 
hardware trade show. You don't 
want to miss out on the technical ed-
ucation event of the year, so I hope 
to see you there! CT 
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Who's 
tchlei re .g.t.1 
en you  

Innovative Status and 
Performance Monitoring 
Solutions from Cheetah 
Continuous Monitoring. 

The Cheetah System never sleeps. When you are away from 
your network, rest assured knowing you will be notified of equipment 

problems or out-of-spec conditions. Should a power supply fail, a modulator 
deviate from specifications or if system Carrier-to-Noise impacts picture quality, the 

Cheetah System makes sure you know. And you'll be aware of it before your subscribers call. 

Improve Performance. 
The Cheetah System helps you manage your network. Monitor headend and distribution devices 
throughout your multi-vendor plant. Measure ingress and noise on your return path. Fully automate 
all your performance measurements including non-interfering distortion monitoring, measurements, 
levels and frequencies. Plus with Cheetah, your network reliability increases, giving you the 
flexibility, quality and control you require to implement new data and video services. 

The International Benchmark. 
The Cheetah System is a standard around the world. From the Pacific Rim and 
South Pacific to Europe, Latin America and North America, Cheetah monitors 
the world's broadband networks. For status and performance monitoring, 
the Cheetah system will work for you now and in the future. For further 
information and product literature, call (941) 756-6000 today. 

(LileetahJ 

SUPERIOR ELECTRONICS GROUP, INC. 
6432 Parkland Drive • Sarasota, Florida, USA 34243 • (941) 756-6000 • FAX: (941) 758-3800 
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Part No. 3610-GS For RG6/59 Drop Cable Twisted Pair 

Part No. 3611-GS For RG11/7 Drop Cable Twisted Pair 

Part No. 3612-GS For .412 - .750 Feeder Cable 

Three 1 Step Splice Kits that Fit All Your Underground and 
Direct Burial Emergency Repair Needs 

Mechanical Specifications 
Splices protected when direct buried and exposed 
to temperature ranges of 
-401 to 1403f 

Test Test Conditions 
Environmental 41f3 C to 60° C 
Cycling 3 cycles/day 

100 cycles  
Heat Aging 60°C, 30 days 

Water Immersion Room temperature, 
for 30 days, 
2 foot waterhead 

Freeze-Thaw 
Cycling 

-40° C to 60°C, 
2 cycles per day, 100 cycles 

Salt Fog per ASTM B-368, 
30 days 

1111111111111111 0.1N NaCI 
0.1N H2SO4 

Resistance 
Soil Chemical 30 day immersion in: 

Fungus 0.1N Na2SO4 

0.1N NaOH  
per ASTM G-21 

Resistance 

lia!=115111 TM 
Engineered to Make the Difference 

587 Ternes Avenue, PO. Box 955, Elyria, Ohio 44035 
Office & Plant (216)366-6966 Fax# (216) 366-6802 

Multi/ink, Inc. 1996 
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