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Meet Your NEW 
Cable Manager 

Introducing Ripley's New Universal Drop Trimmer (UDT) 
It is the fastest and easiest way to consistently prepare 
Series 59, 6, 7 and 11 drop cable constructions 

• ONE TOOL with multiple cassettes prepares cables to SCTE and Bellcore  
specifications (Not for 75 ohm Plenum Cable constructions) 

• ONE TOOL for either 1/4" or 1/8" braid preParation 
• ONE STEP PREPARATION to expose the center conductor and remove 

the jacket 
• COLOR CODED Cassettes, each clearly marked with the cable series 

type and braid preparation dimensions for easy identification 
• STORAGE COMPARTMENT holds two extra cassettes 
• .MADE IN THE U.S.A. — U.S. Patent Applied for 

Order your UDT today, or call for details: 
800-528-8665 or 1-860-635-2200 

Visit us on the Internet at our new homepage: 
http://www.ripIey-tools.com 

RIPLEY COMPANY 
46 Nooks Hill Road 
Cromwell, CT 06416 USA 
Fax: 860-635-3631 • 
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Tap into our 
resources. 
W

hen you deal with TeleWire Supply, 
you deal with a company that 

knows your business. Because filir*' 

for more than 40 years, we've 

helped shape solutions for the 

cable television industry. And 

built a heritage of excellence 

that reflects some of the most 

trusted names in the business. 

Need a one-stop resource for your 

broadband future? It's right here. 

Where it's always been. 

Satisfaction is always in stock. 

TeleWire 

Southea.d: 

Southwesi: 

East: 

West: 

SUPPLY 
ANA/VT-EC COMPANY 

Norcross, GA 

Irving, TX 

Rockaway, NJ 

Rolling Meadows, 

Santa Ana, CA 

800-433-3765 

800-643-2288 

800-.458-4524 

IL 800-428-7596 

800-227-2869 
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Your Cable Instrument 
Connection. 

,<,,,oGv•Atee 
For over 40 years, 
Sencore has been 
providing test 
instruments with the 
technician's needs in 
mind. From the headend 
to the customer's tap, 
we provide the 
instruments that will 
make your job easier. 

Call us at 1-800-SENCORE 
ext. #520. 

See us at WCA Booth #903 

Reader Service Number 2 

 NJ 
3200 Sencpre Drive, SioLx Falls, 
Direct: (605)339-0100 Fax: (605) 
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Reliable power 

multiple energy sources 

Fail-safe design 

interactive diagnostics 

Introducing Genasys, the industry's first integrated power system with designed-in reliabilfty not bolt-on 

redundancy. Seamless transition from multiple energy sources. Advanced hi-directional status monitoring and 

control. Reliable centralized node power systems from 1350 to 8000 watts. 

Investigate the [Power] of Alpha @ 800-421-8089. 
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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 I 00% 
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 

Pioneers in 
engineering 

hat a show! Or maybe I 
should say, "What an 
Expo!" After all, there's 
shows, and then there's the 

Society of Cable Telecommunications 
Engineers' Cable-Tec Expo. I made 
the rounds of as many vendors as I 
could and, with the exception of some 
concerns about the "long and winding 
road to the convention center," the ex-
hibitors had nothing but praise for 
Expo. 

"There's shows, and 
then there's the 
Society of Cable 

Telecommunications 
Engineers' 

Cable-Tec Expo." 

A highlight for me, and many of 
the engineers attending, was an 
event held on the final evening of the 
Expo. The Loyal Order of the 704 met 
in the Davidson Room and inducted 
about 30 new members. If you aren't 
familiar with the Loyal Order of the 
704, I consider this to be the "Pio-
neers Club" for cable telecommunica-
tions engineers. 

Unlike other pioneer groups, we 
don't believe in black tie or tails. We 
just get together for a good time of 
fellowship as old-timers relate some 
of their best stories about the trying 
conditions of the early days with the 
old and original pieces of test gear. 

At this past meeting, we heard 
from technicians and engineers who 
began their careers as early as 1952. 

They spoke of 
times even be-
fore the 704, 
when they had 
to adapt early 
Simpson meters 
and do conver-
sions from volts 
to dBs. Qualify-
ing questions 
from the floor 
took us back to 
the days of lad-
der line, G-line, strip braid, tubes and 
tropo-scatter antennas. 

As usual SCTE President Bill 
Riker was there to make sure we 
were treated to the best in services 
from the Opryland Hotel. The only 
setback to the meeting was that I 
was so busy at the microphone I did-
n't have the opportunity to record the 
names of the inductees for 1996. So, 
if you joined, please drop me a note 
so we can start a roster of members. 

By the way, if you submit your 
name as an inductee, I'll expect to see 
your pin for verification at the next 
L0704 meeting. If you have 20 or 
more years as a cable technician or 
engineer and would like to join us 
next year, check the schedule of 
events at the 1997 Cable-Tec Expo in 
Orlando, FL, and make plans to at-
tend our next meeting. You will hear 
some of the most interesting and fun-
niest tales you ever heard. And, if you 
are interested in becoming a member 
and wearing the "704 Gold Pin," be 
prepared to address the group and 
explain exactly why you feel you 
qualify as a member. 

As I said the L0704 meeting was a 
highlight for me at this year's show, 
but there were plenty of other high 
points as well. Be sure to check out 
the our Cable-Tec Expo wrap-up, 
which starts on page 26. 

Rex Porter 
Editor 
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INTRODUCING 

THE SUPER BEAST-TN' 
The Super BeastTM is the most proven theft and vandal - proof ultra high security enclosure 
ever manufactured. What makes it unique is a 14 gauge lid, security flange and Self-Locking 

Super Lock. The optional tap or splitter mounting plate and quick rack, make the Super BeastTM 
the most highly organized, secure enclosure in the industry. Quick installation, easy service 

and no maintenance are all features that reflect directly to the bottom line. 

44011.11 
Standard Features: 

• Triple layer box-in-a-box in a flank with fully 
welded pry-proof seams 
• Pry-proof security flange 
• Thick steel shroud fully protects recessed lock 
• Lid constructed of 14 gauge aluminized steel - 
outlasts galvanized 5 to 1 
• Rust resistant stainless steel seam welds 
• Electrostatically-applied polyurethane powder 
coating resists chipping and scratching; salt, acid 
and alkali resistant 
• Keyhole mounting slots 
• Available in gray or beige 
• New Self-Locking Superlock, keys and knockouts 
are standard 
• Non-reproducible keyways for added protection 

111,1 For further information about Cable Security pro ts call 1-800-2 507. 
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,...kurable Security 
IOW Nam 7 

s ŒN.% 506 Walker Street • Opelika, Ama 3 
334-742-0055 • Fax 334-705-3620 

Northeast Division Midwest Division Southeast Division South Central Divion West Coast Division International Division 

334-705-3650 708-910-0788 334-705-3511 334-705-3530 800-854-0443 334-705-3508 

800-288-1507 800-288-1507 800-288-1507 800-288-1507 800-288-1507 334-742-0055 

Latin America Division 

334-380-9244 

334-742-0055 

Asia/Pacific Division 
334-705-3522 
334-742-0055 
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MHz® ece 
Established 1975 

Standard 
&Communications 

SATELLITE & BROADBAND 
F•FiCt-ICTSI 

Satellite 
Modullateme 

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

"Call us for all your 
channel addition requirements" 

DENVER, CO 
800-525-8386 

303-779-1717 
303-779-1749 FAX 

"Unique" 

ATLANTA, GA ST.LOUIS, MO PHOENIX, AZ 
800-962-5966 800-821-6800 800-883-8839 

OCALA, FL INDIANAPOLIS, IN 
800-922-9200 800-761-7610 

Products For the 21st Century! 

http://www.megahz.com 

...of efficient and economical fiber optic test instruments. 
• Optical Power Meters • Single & Dual LED and Laser Sources 
• Attenuators • Fault Locators • Nearfield/Farfield Scanners 

• Hand Held Models for OSP and field use • Benchtop Models for 
production, OC & laboratory use • Insertion/Return Loss Testing 
Also call for more information on our cable 

assemblies and specialty fiber terminations 
on all industry standard connector types. 

RIFOCS Corporation 
Fiber Optic Components & Instruments 
833 Flynn Road 
Camarillo, California 93012 

  805/389-9800 FAX 805/389-9808 
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Mr here's the satellite and broad-
band technology that bridges 

the gap between yesterday and 
tomorrow? Right here at Standard. 
From our first frequency-agile 

receivers and modulators to the 
breakthrough innovations of the 
still-emerging Stratum series of 
advanced network modulation 
equipment, Standard has been in 
the forefront of headend technology, 
offering value, ease of use, space 
saving design and exceptional sig-
nal quality. 
Need examples? How about our 

Agile Omni Broadcast series, very 
possibly the most acclaimed com-
mercial satellite TV receivers of 
all time? Or our TVM series of 
modulators that revolutionized 

how MSOs regarded frequency-
agile performance? Or our space-
saving, cost-saving CSG-60 BTSC 
stereo generator? Or the CATV 
industry's top-selling IRD, the one-
rack-high Agile IRD-II? 

Standard will help you cope 
with the challenges of bandwidth 
expansion with our new TVM550 
frequency agile modulator and a 
changing industry with advanced 
technologies like our remarkable 
Stratum Series of signal distribu-
tion products. Stratum can put 78 
channels in a six-foot rack space, 
and give you all the status moni-
toring, redundancy and remote 
control you could ask for. 
Year after year, Standard has 

continued a tradition of quality and 

innovation. And we aren't stopping 
now. To learn the latest about the 
right technology for right now, use 
that old tried and true technology 
at the bottom of this ad. 

Give us a call. 

The Right Technology for Right Now. 

Standard 
Communications 

SATELLITE & BROADBAND 
PROCJIJC -1.-S 

P.O. Box 92151 • Los Angeles, CA 90009-2151 
310/532-5300 ext. 280 • WI Free 800/745-2445 
Fax: 800/722-2329 rron Free) • 310/532-0397 (CA& Intl 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 

An the technology 
you need. 
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Adelphia offers 
cable telephony 

Adelphia Communications will 
begin offering local telephone service 
in its 11-state market this fall using 

Cablespan 2300 universal tele-
phony distribution system. Adelphia's 
750 MHz, two-way active cable sys-
tems will offer local telephony to up to 
1 million of its cable TV subscribers 
within the next three years. Ibllabs 
and Adelphia are negotiating a three-
year supply contract valued at up to 
$50 million. 

The pending agreement aims to 
ready the network for delivery of 
highly reliable residential "life-
line" telephone service. Earlier 
this year, Tellabs and Adelphia 
successfully completed a technical 
trial of residential telephony de-
livery in Adelphia's Dover Town-
ship, NJ, franchise. 

Continental dials 
Down Under 

Continental Cablevision Inc. and 
Optus Vision launched telephone ser-
vice over their nationwide advanced 
broadband telecommunications net-
work in Australia. This is the first 
large-scale commercial deployment of 
telephone service over a national 
broadband infrastructure. 

The telephone service is being of-
fered through Optus Vision, the $3 bil-
lion joint venture between Continen-
tal, Optus Communications, Publish-
ing and Broadcasting Ltd., and the 
Seven Network. 

Reader Service Number 66 

The service is Australia's first signif-
icant competition in the local exchange 
market. Optus Vision's service features 
significantly lower rates for local calls 
than the dominant telephone carrier, 
according to the company. 

The rollout of a national, two-way 
hybrid fiber/coaxial (HFC) network 
will pass nearly 3 million homes 
within three years, and when fully 
complete will serve most of the coun-
try's cities and towns. Major suppliers 
for the telephone portion of the net-
work include Motorola and ADC 
Telecommunications. High-speed data 
services also will be offered over the 
network. 

S-A and AM 
announce OEM 

Scientific-Atlanta Inc. and AM 
Communications Inc. announced an 
OEM agreement under which S-A 
will market and sell AM's Omnistat 
status monitoring and control system. 
Under a concurrently announced 
joint development agreement, S-A 
and AM will jointly develop new 
transponder technology and poten-
tially other products. 

Jones offers local 
telephony in VA 

Jones Communications of Virginia 
Inc., a subsidiary of Jones Intercable 
Inc., has been authorized to offer local 
telephone service to homes and busi-
nesses in northern Virginia. 

The granting of local exchange car-
rier (LEC) status by the State Corpo-

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

ration Commission of Virginia is the 
final regulatory step in Jones' push to 
become a full-service telecommunica-
tions provider in Virginia. This broad 
regulatory authority will enhance 
Jones' ability to use its state-of-the-art 
broadband, fiber network, to deliver 
video, telephone and high-speed Inter-
net connection to customers in Alexan-
dria, adding additional communities 
later. 

Continental, 
LANcity deploy 
cable modems 

Continental Cablevision Inc. and 
LANcity Corp. signed what the com-
panies say is the largest contract on 
record for extended deployment of 
cable modems. Per a two-year agree-
ment, LANcity will supply Continen-
tal Cablevision with 50,000 LANcity 
Personal (LCP) cable modems for in-
stallation throughout Continental's 
systems in New England, Florida and 
Illinois. 

People 
• ADC Telecommunications 

Inc. appointed Carlos Baradello 
vice president of engineering for its 
Access Platforms Systems Division, 
where he will oversee the develop-
ment of ADC's Homeworx HFC ac-
cess platform. 
• General Instrument appointed 

Kenneth Pelowski to the newly 
created position of vice president, cor-
porate development. 
• Jones Intereable Inc. promoted 

Wayne Davis to senior director of 
technical operations, and David 
Feldman to senior director of technol-
ogy. Davis will serve all operating 
teams in the corporate engineering de-
partment. Feldman, formerly director 
of technology, will focus on technology 
specification and standardization. 
• Scientific-Atlanta Inc. named 

Brian Boso, vice president of re-
search and development for its broad-
band transmission systems division. 
Boso is responsible for all technology 
research, product development and 
engineering support functions within 
the company's transmission division. 
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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 

3005 Bunker Hill Lane. Santa clara. CA 95054. USA. 800.788.1330. 408.970.9880 Fax: 408.970.8543 
Reader Service Number 62 



Analog? Digital? Fiber? Copper? HFC? Standard makes a network work 
Putting together or upgrading a head-
end is more complex than ever. You 
need technology that will bridge the 
gap between today's wants and tomor-
row's needs. 

Standard has all the essential equip-
ment you'll need for a rapidly changing 
environment. 

The cornerstone of the 
intelligent headend. 
For proof, take a look at our Stratum 
modulator, a self-healing, advanced 
broadband network modulation system. 
Stratum combines up to 78 channels in 
a single six foot EIA rack. Ideal for mas-
ter headend applications or remote hub 
operation, Stratum offers exceptio 
OF performance, complete remote con 
trol operation and.status monitoring 
capability. And:with the unique au 
mated redundancy module, the s 
can instantaneou4y correct dete 
faults, by internally re-roti 

audio and IF signals to designated 
back-up modules. 
The perfect upgrade solution. 
Upgrading your headend? Start with 
our Agile IRD II integrated satellite 
receiver/descrambler. With a fully syn-
thesized PLL tuning circuit and micro-
processor control over the dual conver-
sion C/Ku-band 950-1450 MHz RF 
input, it's the preferred choice for the 
continuous duty cycle CATV master 
headend environment. 
Complete the package. 
The TVM550S moldulator, with the 
integrated CSG60 I3TSC stereo gener-

ssen 
equipme 

TVM550S 
MODULATOR 

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

CSG60 BTSC 
STEREO 
GENERATOR 

Have it integrated 
into the TVM 
Series or get the 
space-saving 
two-pack. 
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with FCC part 76 Video/Audio and RF 
performance standards for future 
headend requirements. 

You deserve a toast. 
When you purchase Standard, you've 
chosen the finest line of headend 
equipment available. Congratulations! 
Celebrate your good taste, and good 
fortune... 

The right technology.., for right now. 

Standard 
SATELLITE & BROADBAND 

n ...inner. 

AGILE IRD-11 

Cable industry's 
first R5250 
certified 
broadcast 
quality 1RD. 

STRATUM 
MODULATION 
SYSTEM 

Put up to 78 
channels in 
six feet of 
rack space. 



Annual awards at 
Expo '96 luncheon 

The Society of Cable Telecommuni-
cations Engineers held its Annual 
Awards Luncheon June 10, the open-
ing day of Cable-Tee Expo '96. The fol-
lowing members and organizations 
were recognized at the luncheon: 
• Expo Program Subcommittee 

members Alex Best and William Riker 
(co-chairmen), Roger Brown, Paul 
Levine, Ginny Morris, Tanzy Wallace 
and Ken Wright received plaques for 
their efforts in creating the Cable-Tee 
Expo '96 technical program. 
• The program subcommittee of the 

1996 Conference on Emerging Tech-
nologies was recognized for its efforts 
in the planning of the phenomenally 
successful January 1996 conference. 
Receiving plaques were: Nick Hamil-
ton-Piercy (chairman), Claude 
Baggett, Steve Johnson, David Large, 
Patrick O'Hare and Jack Terry. 
• Outgoing members of the SCTE 

board of directors Andy Scott (Region 
3), Rosa Rosas (Region 4), Terry Bush 
(Region 7), Michael Smith (Region 10) 
and Um Elliot (At-Large) were recog-
nized for their service to the Society. 
• J.R. Anderson, Eric Brownell, Ted 

Hartson, Lorri Kaufman, James Old-
ham, Don Shackelford and Bruce 
Weintraub were elevated to Senior 
Member status in the Society. 

SCIE NEWS 
• 'Ibc1 Hartson was elevated to Fel-

low Member status in the Society. 
• Tam Gimbel, Vern Goebel and 

Richard Pulley were recipients of Per-
sonal Achievement Awards. Created in 
1986 as the Outstanding Achievement 
Awards and renamed in 1991, these 
awards recognize SCTE members who 
are outstanding in the performance of 
their respective jobs in the industry 
• Cox Communications was the re-

cipient of the 1996 Chairman's Award 
in recognition of its support of the So-
ciety's training efforts, particularly 
through the participation of its person-
nel as speakers at national SCTE con-
ferences. 
• A.J. Genova of Continental Cable 

received first place in SCTE's fifth an-
nual Field Operations Award competi-
tion. Kevin Smith of Bailey Cable TV 
and David Herman of Time Warner 
Cable were the second and third place 
winners respectively. 
• Walt Ciciora, Ph.D. was inducted 

into the SCTE Hall of Fame. Ted 
Hartson was inducted at last year's 
conference. 
• Alan Babcock was the 1996 recip-

ient of the Society's Member of the 
Year Award in recognition of his ser-
vice to the Society. The Chairman of 
the Society's Training Committee, he 
has been an integral force in the Soci-
ety's development of training pro-
grams and services for the cable 
telecommunications industry 

Reader Service Number 18 

SCTE board 
elects new officers 

The SCTE Board of Directors elect-
ed the Society's officers for the coming 
year at its meeting held in conjunction 
with Cable-Tee Expo '96 at the Opry-
land Hotel Convention Center in 
Nashville, TN. 

The Society's officers for the 1996-
1997 term are: 

Chairman: John Vartanian, View-
er's Choice 

Eastern Vice Chairman: Hugh Mc-
Carley, Cox Cable Communications 

Western Vice Chairman: Patrick 
O'Hare, Viacom Cable 

Secretary: Norrie Bush, TCI of 
Southern Washington 

Treasurer: Larry Stiffelman, 
CommScope 

Additional Member of the Execu-
tive Committee: Wendell Bailey, NCTA 

The current SCTE Board of Direc-
tors consists of: Region 1 Director 
Patrick O'Hare, Viacom Cable, serv-
ing California, Hawaii and Nevada; 
Region 2 Director Steve Johnson, 
Time Warner Cable, serving Arizona, 
Colorado, New Mexico, Utah and 
Wyoming; Region 3 Director Norrie 
Bush, TCI of Southern Washington, 
serving Alaska, Idaho, Montana, Ore-
gon and Washington; Region 4 Direc-
tor M.J. Jackson, Gilbert Engineer-

Test after test confirms that no other method of attaching 
drop cable comes close to the RB-2 Clip Gun System. 

Operator error is eliminated 
(not most of the time — ii of the time). 
Clip induced return loss is insignificant. 
Signal quality is never compromised. 

For installations that allow your drop cable to do what 
you expect it to do, call 800-257-2448. 
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Light up your fiber with the best 
broadcast quality video possible. 
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Wh more broadcasters and CATV operators realizing the 

benefits and switching to fiber optic networks, the demand for 

"signal ourity-and higher signal quality transmission has increased. 

DX sheds a new light on high performance for today's cable 

operators with the new DIR-657 integrated receiver,' descambler. 

With a long list of features. including RS-2508 broadcast quality 

performance and optional RS-232C interfac.e for remote operation, 

the new DIR-657 outshines all other satellite receivers in delivering 

the sharpest video and soundest audio signals possible. 

For more information write to DX Communications Inc.. 10 Skyline 

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

I Dx I 
ANTENNA 
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Meet Your NEW 
• Cable Manager 

Introducing Ripley's New Universal Drop Trimmer (UDT) 

It is the fastest and easiest way to consistently prepare 

Series 59, 6, 7 and 11 drop cable constructions 

• ONE TOOL with multiple cassettes prepares cables to SCTE and Bellcore 
specifications (Not for 75 ohm Plenum Cable constructions) 

• ONE TOOL for either 1/4" or 1/8" braid preparation 
• ONE STEP PREPARATION to expose the center conductor and remove 

the jacket 
• COLOR CODED Cassettes, each clearly marked with the cable series 

type and braid preparation dimensions for easy identification 
• STORAGE COMPARTMENT.holds two extracassèttes 
• MADE IN THE U.S.A. — U.S. Patent Applied for 

Order your UDT today, or call for details: 
800-528-8665 or 1-860-635-2200 

Visit us on the Internet at our new homepage: 
http://www.ripley-tools.com 

RIPLEY COMPANY 
46 Nooks Hilt Road 
Cromwell, CT 06416 USA 
Fax: 860-635-3631 • 

RIPLEY 

ing, serving Oklahoma and Texas; 
Region 5 Director Larry Stiffelman, 
CommScope, serving Illinois, Iowa, 
Kansas, Missouri and Nebraska; Re-
gion 6 Director Robert Schaeffer, 
Star Cablevision Group, serving 
Minnesota, North Dakota, South 
Dakota and Wisconsin; Region 7 Di-
rector James Kuhns, Ameritech, 
serving Indiana, Michigan and Ohio; 
Region 8 Director Steve Christopher, 
Augat, serving Alabama, Arkansas, 
Louisiana, Mississippi and Ten-
nessee; Region 9 Director Hugh Mc-
Carley, Cox Cable Communications, 
serving Florida, Georgia, Puerto Rico 
and South Carolina; Region 10 Di-
rector Maggie Fitzgerald, DAVI Com-
munications, serving Kentucky, 
North Carolina, Virginia, West Vir-
ginia and District of Columbia; Re-
gion 11 Director Dennis Quinter, 
Berks Cable, serving Delaware, 
Maryland, New Jersey and Pennsyl-
vania; Region 12 Director John Var-
tanian, Viewer's Choice, serving Con-
necticut, Maine, Massachusetts, New 
Hampshire, New York, Rhode Island 
and Vermont; and At-Large Directors 
(representing the entire U.S.) Wen-
dell Bailey of NCTA, Ron Hranac of 
Coaxial International and Wendell 
Woody of Sprint. 

Call for papers: 
Emerging Tech '97 
SCTE is currently seeking ab-

stracts for technical papers to be 
presented at its 1997 Conference 
on Emerging Technologies to be 
held Jan. 9-11, 1997, at the site of 
the Society's recent record-break-
ing Cable-Tec Expo '96: the Opry-
land Hotel Convention Center in 
Nashville, TN. 

Ibpics of discussion will include: 
• Digital compression and trans-

mission 
• Telephony 
• Multimedia 
• Future technologies 

Those interested in presenting 
technical papers at the conference 
should contact Roberta Dainton at 
SCTE by calling (610) 363-6888 or via 
fax at (610) 363-5898. Submissions 
should include an abstract of the pro-
posed paper or presentation. The 
deadline for submissions is Sept. 1, 
1996. 
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Wavetek CAW Test Instruments 
Comprehensive Solutions... For more than a quarter century, the 
Wavetek line of cable meters has been providing the let solutions for your 
system testing needs. 

We worked our way down the line by pioneering the cable signal analysis 
meter (SAM 4040) and Stealth (non-interfering) Sweep tectmology. Plus, 
Wavetek added portabiity to the field engineers' vocabulary. Wavetek 
meters simplify testing, save time, and reduce fatigue. 

Quality Performance... Each meter provides powerful 
performance designed around you. Whether you're a newcomer or an 
industry veteran, Wavetek equipment provides key advantages when it 
comes to size, weight. rugged design, and ease-of-use. 

Wavetek technology fits right in your hand. Yet, there's no compromising 
on performance with precision measurements for maintenance, 
troubleshooting, and remote testing and logging. 

http://www.wavetek.com 
In the U.S. call 1-800-622-5515 

WAvE-rŒK 

User friendly...view a 
comprehensive collection of 
measurements on LCD 
spectrum displays that are easy 
to see even in bright sun and 
under temperature extremes. 
Plus, easy user interface and 
automated testing sequences 
makes operating Wavetek 
equipment a fast, one-man 
operation. 

Confidence—Over the years, Wavetek has extended traditional 
boundaries te deliver better, more cost-effective testing solutions. As 
applications become increasingly complex, Wavetek equipment ensures 
that your system is operating properly. We build our line to keep your line 
working. 

Wavetek test and measurement equipment delivers all the performance, 
speed, and ease of use you expect from a leader. 

gielb 
Waveteit Gommunications 

Test Solutions 
Signal Analysis 

Continuously Referenced System Sweep 

Portable Reverse Sweep 

Sweepless Sweer 

Leakage Detection 

Portable Transmitters 

Stealthware Data Analysis Software 
Network Analyzer 

Headend & Hub Monitoring Systems 

LAN & WAN Testers 
High Resolution & Portable OTDRs 

Cellular & PCS Testers 

Worliiwide Sales gflices 
United Kingdom (4411603-404-824 
France (33) 1-4746-6800 
Germany (49) 89-996-410 
Eastern Europe (43) l-214-5110 

Wavetele... partners in productivity for over 35 years 
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United States (1) 317-788-9351 
Southeast Asia (65) 356-2522 
Asia Pacific (852) 2788-6221 
China (86) 10-500-2255 
Japan (81)427-57-3444 



HRANAC'S 
By Ron Hranac 

VIEW 

Combating impulse noise 
with common mode suppression 

n last month's column I 
provided an overview of 
differential mode vs. com-
mon mode signals, how 

impulse noise can get into the drop 
as common mode currents, and how 
to effectively reduce or eliminate 
much of that noise using common 
mode suppression techniques. A cou-
ple weeks after writing the July col-
umn, I decided to include that infor-

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

Supp 
And Into 

mation in the workshop Tam Staniec the accompa-
and I presented at this year's SCTE nying figures 
Cable-Tec Expo in Nashville, TN. are spectrum 

"Common mode 
suppression is not a magic 
fix-all for subscriber drop 
reverse path problems." 

The original setup used in Japan 
was duplicated at Hewlett-Packard's 
facilities in Englewood, CO. Three of 

analyzer plots showing intentionally 
generated impulse noise with and 
without common mode suppression in 

• Responsiveness 
• Timely Service 

• Competitive Pricing 
• And High Quality Scientific-Atlanta 

Broadband Equipment 

Nprb Klungness Electronic Supply 
CATV SYSTEMS AND SUPPLIES 1-800-338-9292 
Visit us at our Web Site www.ccikes.com 

Leader In Broodbond Systems It Supplies For Over Three Decodes 
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Figure 1: Impulse noise without common mode suppression 
09:34:09 JUN 06. 1996 
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REF LEVEL 
20.8 dBmV 

START 6.00 MHz 
RES BW 300 kHz V8W 108 kHz 

use. As before, a cable-compatible TV 
set was connected directly to the 
input of a spectrum analyzer via a 
length of drop cable. Instrument set-
tings were as shown in the figures, 
including display max hold to capture 
as much of the impulse noise as possi-
ble. To generate impulse noise, the TV 
set was turned on and off repetitively. 

Figure 1 shows the typical spread 
of impulse noise between 5 and 40 

STOP 40.00 MHz 
SWP 20.0 msec 

CLEAR 
WRITE A 

MAX 
HOLD A  

VIEW A 

BLANK A 

Trace 
ftB C 

More 
1 of 3 

MHz using this particular configu-
ration. The worst noise is between 
about 8 and 26 MHz, and also from 
33 to 40 MHz. Common mode sup-
pression has not been used in this 
example. 

Figure 2 on page 18 shows the 
results of the same setup, except 
this time a common mode choke 
(technically an air-core balun) was 
made by coiling the drop cable at 

the input to the TV set. As I men-
tioned in last month's column, air-
core baluns have been used by ham 
radio operators for years. The typi-
cal application is where an unbal-
anced feedline (coaxial cable) inter-
faces with a balanced antenna such 
as a half-wave dipole. The cable 
near the antenna feedpoint is coiled 
to form a choke that will suppress 
common mode currents induced on 
the cable's outer shield at the unbal-
anced-to-balanced junction. 

As you can see in Figure 2 (on page 
18), this technique also works well to 
suppress common mode problems in 
the CATV reverse path. Quite a bit of 
the impulse noise in the 19 to 26 MHz 
region has been reduced, along with a 
significant amount of the 33 to 40 
MHz noise. Additional suppression 
occurred when we placed a snap-on 
ferrite core (the same kind used on 
computer cables) on the TV set's AC 
power cord. This is shown in Figure 3 
on page 18. The remaining noise in 
the 8 to 16 MHz region is differential 
mode rather than common mode, and 
would have to be eliminated with a 
high pass filter. -› 

WE'RE ALL YOU NEED WHEN 
YOU'R IN THE BENCHES. 

11, 

Integral, recognized 
as a high quality producer 
of CIC and MOD products... 
NOW OFFERS Empty Duct and 
Pre-Lubricated Rope-In-Duct. 
Integral's new products offer. 
Superior lubrication for cable/fiber placement. 
Decreased labor cost compared to PVC. 
Long term cable protection. Future upgrades. 
When you are in the trenches, we'll pull you out. 

I N E Pt1 
tun 1-800-527-2168 

INTEGRAL CORP P 0 BOX 151369 DALLAS TX 75315-1369 

? 

NEW 
rvigo 

0". 

àfre— 
Integral's HOPE Empty Duct & 
Rope-In-Duct. Your cable's 
first choice. 
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We tried a few different coiled 
cable configurations—for example, a 
flat coil instead of one that resem-
bles a coil of rope—and could see no 

major difference in performance. 
According to The ARRL Handbook 
for Radio Amateurs, cable coiled as 
shown in Figure 4 will provide the 

Figure 2: Impulse noise reduced by coiling coax to form common made choke 
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Figure 3: Additional improvement when snap-on ferrite core is added to IV set AC 
power ad 
09:42:42 JUN 06, 1996 
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Figure 4: Common mode choke made from a coil of cable 

IC4\, Seven turns, 5.5 to 6 inches diameter 
(requires about 10 feet of coax) 

best overall performance for broad-
band common mode current sup-
pression in the 3.5 to 30 MHz spec-
trum. Take about 10 feet of coax 

"Use these home 
brew chokes at 
the inputs to TV 

sets, VCRs, 
converters, cable 
modems, and 

other 
in-home devices 
where two-way 

operation 
is planned." 

and make a seven-turn coil that is 
5.5 to 6 inches in diameter. You will 
need to tape or tie-wrap the coil to 
keep it from coming apart. The coil 
of cable should be located as close 
as possible to the device to which 
the cable is connected. 
My recommendation is to use 

these home brew chokes at the 
inputs to TV sets, VCRs, converters, 
cable modems, and other in-home 
devices where two-way operation is 
planned. In some cases it also may 
be necessary to use snap-on ferrite 
cores on AC or DC power leads for 
some of these devices. 

It's important to understand 
that common mode suppression is 
not a magic fix-all for subscriber 
drop reverse path problems. You 
still need to use high-quality drop 
cable and components, keep the 
connectors tight, install high pass 
filters where required, and do all 
of the other things necessary for 
successful two-way operation. 
(See "Two-way checklist" on page 
6 of the December 1995 issue of 
Communications Technology.) 
Common mode suppression 
should only be considered as one 
more useful tool in your two-way 
toolbox. CT 
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CONTROL YOUR WORLD 

Next Generation in Status Monitorina 

The new OmniSTAT network monitoring system from 
AM puts you in control. Designed to monitor your entire 
system, including most all major equipment, OmniSTAT is 
flexible, simple and cost effective. Its modular, scalable 
architecture allows you to get started at a price which fits 

your budget today, yet anticipates the performance and 
interoperability you'll need for tomorrow's requirements. 

The OnmiStat System includes the easy to use OmniVU 
software, a Windows based, open architecture system that's 
powerful and will integrate easily with your operational sup-
port systems. Our OmniProbe monitors feature downloadable 
software and frequency agility. And our new OmniMCU is a 
PC based control system with practically unlimited capacity. 

Because OmniSTAT is the system of choice by the major 
equipment OEM's, you can be assured that the system works 
right today and tomorrow. 

From AM Communications...the monitoring standard for 
over a decade. 

COMMUNICATIONS  
GUARDRAILS FOR THE INFORMATION SUPERHIGHWAY 

PO. Box 9004, Quakertown, PA 18951-9004 

215-536-1354 • 1-800-248-9004 

http://www.amcomm.com 
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FOCUS ON TELEPHONY 
By Justin J. Junkus 

Multiplexing fits 24 pounds 
of talk into a 1-pound bag 

y now, cable telecommu-
nications engineers have 
learned that no matter 
how much capacity you 

give to your subscribers, they want 
more. As a matter of fact, even after 
you give them more, they want to 

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. 
If you want to contact him, Jay 
Junkus may be reached at his e-mail 
address, ijunkus@aol.com. 

double what they have! The cable 
telecommunications industry has 
turned to digital compression and 
improved components to achieve 
more capacity. Telephony has done 
the same, but historically, a differ-
ent digital technology called time di-
vision multiplexing was first em-
ployed to bring more capacity to the 
subscriber. Because time division 
multiplexing (TDM) is still a major 
part of telephony, this column will 
discuss how it evolved, and where it 
fits into today's telecommunications 
network. 

Digital multiplexing for telepho-
ny began as a more efficient way to 
interconnect local telephone offices. 

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 

a nalyzerthat's loaded with features and options. The P SA-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 

r 

•Wd•1 

AVCOM 

r-: T e 

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 

Service de-
mands, espe-
cially in 
dense metro-
politan areas 
have always 
driven the 
need to pro-
vide more 
than one 
voice tele-
phone circuit 
on a pair of 
wires. Initial-
ly, telephony's response was the 
same as cable's—create a frequency 
division multiplexing scheme that 
shifts information to different cam-

Force, Incorporated 
Fiber Optics and Electronics 

FM Baseband Video*, Audio*, Data to 10 Mb/s 

VSB/AM Broadband 5-80 Channels 

RGB Video to 120 MHz 

Serial Digital Component Video to 1.5 Gb/s 

Frequency Agile RF Data Modems to 64 kb/s 
T1/DS1 (1.544 Mb/s) Modems Available 2/96 

*AT&T Systimae Tested 

Since 1978, Force, Inc. has aesigned and 

manufactured over 150 quality fiber optic 

transmission products. Models are available for 

MM or SM fiber. Niche applications inciude: 

• Return/Forward Path • Security/Surveillance 
• Distance Learning • Commercial Mplications 

• Municipal l-Nets • Broadcast Feeds 

• Traffic Systems • Premise Wiring (LAN) 

825 Park Street (P.O. Box 2045), Christiansburg, VA 24073 

(800) 732-5252 • (540) 382-0462 • FAX: (540) 381-0392 
E-MAIL: force@forceinc.com • WEB PAGE: www.forceinc.com 
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Finally, Total Return Path Maintenance 
For 2-Way Distribution Systems 

-------.-:------ -

1] E3 L CI E F 

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 thru 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 
Maintenance System, or Trilithic's full line of 

Broadband Test Equipment, dial 

1-800-TRILITHIC 
http://www.trilithic.com 
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@Home targets 
half million HHs 

Comcast announced its will offer its 
@Home service to about half a million 
households in the Baltimore metro 
area and in Howard City, MD, within 
the next several months. 

Areas that have upgrades complet-
ed will get a chance at the service first 
in which Comcast supplies unlimited 
Internet access with its local content. 

Digital TV: 
A big yes in '97 
The following was reported in 
"Communications Technology" 
sister publication "CableFAX" by 
Assistant Editor Steve Donohue. 

Digital TV isn't another broken 
promise, say cable executives who 
predicted widespread rollouts in 1997 
during a PaineWebber media confer-
ence last month. 

NE S 
Putting Internet access and tele-

phony on the back burner, TCI in-
stead hyped rollout of its AllTV 
digital system, now under beta test 
with 550 Hartford, CT, customers. 
Look for digital launches next month 
in Fremont and Arlington Heights, 
CA, as TCI seeks to move 150,000 
digital set-tops per month. TCI said 
it will use Primestar to offer digital 
in systems under 5,000 subscribers. 
It will go digital in 55% of its systems, 
covering 5 million households. 

Cox will focus on offering a com-
plete digital package of cable, Internet 
and telephony this year, said the 
company's Vice President and CFO 
Jim Hayes. He said Cox will spend 
$650 million to $700 million in 1997 
to upgrade to two-way 750 MHz 
lines, spending $500,000/node. Hayes 
added that the company was close to 
reaching an interconnection agree-
ment with Bell Atlantic to offer tele-
phony on the East Coast while it 
already has the West covered with 
the PacBell agreement. 

US West said it will continue to 
cluster and look for acquisitions to 
offer video, voice and data. It said it 
will have 150,000 homes in Boston 
data-ready by the end of the year 
through its deal with Continental. 

ADSL, cable modems 
20 million by 2001? 

Internet Implications, a study 
by Communications Industry Re-
searchers, predicted that ADSL and 
cable modems will be the choice of 
Internet access for over 1.7 million 
users in 1998 and will balloon to 
more than 20 million by 2001 with 
cable modems dominating. 

The report noted that although 
most of the telcos are planning to 
use DSL technology, CIR believes it 
has inherent limitations in terms of 
speed, scalability and possibly cost 
that will limit its use. 

"Within three to five years, telcos 
will begin to make a wholesale move 

NEW EXPANDED COVERAGE 

AVCOM's PSA-65B 
Portable Spectrum Analyzer 

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

P SA-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. 

AVCOM 

O e  

111 

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 

One Small Step for Testing. 
One Giant Leap 

For Broadband Service. 

Anew step TDR is on your horizon. Featuring: the fastest rise 
n time in the market today, DC to 1 gigahertz bandwidth, auto-
matic cable impedance display, easy to follow keypad, and more. 

This small step is a giant leap 
forward. Call Tempo Research and 
ask for Model 3120. /Mete lifflEd/RaY 

1221 Liberty Way • Vista CA 92083 • (619) 598-8900 • Fax (619) 598-5634 • (800) 642-2155 
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er frequencies. Then, use filtering to 
separate everything out at both 
ends of the line. While this worked 
fine for almost half a century, it had 
limitations. Frequency division mul-
tiplexing uses bandwidth rapidly, 
and requires a lot of equipment 
needing calibration and mainte-
nance. It also is susceptible to noise 
and crosstalk, or undesired transfer 
of information from one circuit to 
another. 

Digital technology provided an 
improved solution to increased ca-
pacity by making possible T-1 time 
division multiplexing. The idea be-
hind TDM is that one voice-grade 
line can be shared by 24 separate 
conversations, by effectively assign-
ing each conversation to the line 
only 1/24th of the time. 

To do this, two things need to be 
accomplished. First, the information 
on the line must be digitized. Sec-
ond, the line must be switched 
rapidly enough between the conver-
sations such that no information is 
lost. The transistor made both possi-
ble through the speed of semicon-
ductor switching. 

You may recall from the April 
"Focus on Telephony" column that 
digitization is a three-step process. 
First, the amplitude of the signal on 
the line (e.g., the voltage represent-
ing the amplitude of the voice wave-
form) must be sampled at twice the 
rate of the highest frequency com-
ponent of that signal. For a voice 
signal, that means you "measure" 
the voltage 8,000 times per second. 
This rate of twice the highest fre-
quency is known as the Nyquist 
rate, after the mathematician who 
proved that no information is lost if 
you sample a signal at two times 
the highest frequency component. 
Second, the value of the sampled 
voltage must be rounded to a prede-
termined step interval. For exam-
ple, if we choose our intervals as 5 
millivolts each, and the sample 
voltage is 27 millivolts, we need to 
round up or down to either 25 or 30 
millivolts for this sample. Finally, 
our rounded value must be convert-
ed to a binary number, since binary 
is the only numbering scheme rec-
ognized by digital technology. T-1 
uses an 8-bit binary number to rep-

resent each sample value, so if we 
round down to 25 millivolts, the bi-
nary equivalent will be 00011001. 
This string of Os and is is what is 
sent down the line to the receiving 
side as a series of plus, minus and 0 
voltage levels. On the receiving 
side, the process is reversed, and 
the original signal is reconstructed. 
Notice that what appears on the 
line is truly a digital pulse, not a 
modulated carrier. 

Since the line is being shared by 24 
separate conversations, the T-1 equip-
ment must sample 24 separate con-
versations 8,000 times per second, and 
place 24 strings of eight bits onto the 
communications line. The line rate for 
information on the line is therefore 24 
conversations x eight bits per sample 
x 8,000 samples per second, or 
1,536,000 bits per second. lb keep 
track of when each sampling round of 
24 conversations (called a frame) is 
completed, the equipment adds one bit 
per sample cycle, or 8,000 bits per sec-
ond. Adding the information bits to 
the framing bits gives us the T-1 line 
rate of 1,536,000 plus 8,000, or 1.544 
megabits per second. 

Broadband Network Protection 

Reader Service Number 41 

ke These Statements... 

The 356H Hybrid MOV/Gas Tube Station Protector has a history of 
less than 0.001% field failures in one of the worlds's most severe 
environmental/lightning areas (patented). 

The 1740 Series of Coaxial Protectors offers a fail-short mechanism 
and unparalleled insertion and return loss characteristics from DC 
to 1 GHz (patented). 

Finally, a solution to subscriber premises fire hazards caused by 
high fault voltages and currents created during dangerous power-
cross conditions on the network coax cable drop (potent pending). 

To find out more about 
Joslyn Broadband 
Protection Products, 
please call Mark Cronin at: 

TEL: (805) 968-3551 

TEL: (800) 752 - 8068 

FAX:(805) 968 - 2335 
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ALL GUTS= SUPERIOR ATTENUATION 
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100% bonded construction increases 
mechanical strength and minimizes 

possibility of suck-out. 

Polyethylene enclosed air 
"THE PERFECT" dielectric 

-93% velocity of propagation. 

Medium density jacketing. 

Center conductor total 
bonded to polyethyle 

Aluminum sheath totally bonded 
to polyethylene structure 

NO FOAM TO 
DAMPEN YOUR SIGNAL 

Anyway you slice it, manufacturers of 
foamed cables have been scrambling to 
attain the superior attenuation characteris-
tics of MC? The attempt means increasing our 
familiar MC' diameter of .500" to .565" or 
.625 "; and our .750" must become .840" 
or .860" or .875 " 
You may still use MC' in one size smaller 

than the old foamed diameters. Even more 
MC' per duct, and easier handling. In aerial 

installations, the effects of wind and ice-
loading are reduced even further. 
And with the superior attenuation of MC 

you don't have to clutter your lines with as 
many amplifiers - about 20% fewer than 
with foamed cables. 

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

TRILOGY LEADS IN TECHNOLOGY 

COMMUNICATIONS INC. 
Call or write for a free sample and brochure: 

TRILOGY COMMUNICATIONS INC., 2910 Highway 80 East, Pearl, Mississippi 39208 
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Realize that the voltages being 
sent down the line must change at 
over 1.5 million times per second, 
and that the multiplexer only has 
1/24th of 1/8,000th of a second to 
sample each line. This should help 
you understand why TDM was not 
used until the transistor was in-
vented. The time taken by vacuum 
tubes and relays to switch connec-
tions is just too slow, and frequency 
division multiplexing was all that 
was available. 

The local loop 
So T-1 multiplexing solved the 

problem of metropolitan interswitch 
traffic growth and gave the phone 
companies a new way to fit 24 
pounds of talk into a 1-pound bag! 
But what about the local loop? While 
the number of interswitch calls was 
increasing, the number of subscribers 
needing service also was growing. 
There are limits on the distance from 
a telecommunications switch to a 
subscriber's station set. There also 
are limits on the number of wires 
that can fit into the physical facilities 
installed on the right-of-way into new 

subdivisions and business parks. T-1 
solves these problems too. 

Pair gain systems are pieces of 
equipment that are installed on 
each end of one or more pairs of 
wire from the telecommunications 
switch. Unlike cable's line extender, 
a pair gain device is more than an 
amplifier. It not only increases the 
possible distance from a switch to a 
subscriber, but also multiplexes up 
to 24 lines onto the original pair 
that previously served only one. The 
equipment on the subscriber side of 
the pair gain system connects to 24 
or more subscriber lines, and is 
known as a remote terminal. The 
equipment on the switch side, which 
presents the same number of lines 
to the switch as the number of sub-
scriber lines on the remote terminal, 
is known as the central office termi-
nal (COT). The pair that originally 
served only one line from the switch 
now carries a T-1 signal between re-
mote terminal and COT, with 24 
separate time slots. By increasing 
the number of T-1 lines between re-
mote terminal and COT, the tele-
phone company can increase the 
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Do Your Audio Levels Blast or Crash? 
( Not if you're using Wegener's Model 1694-02 Automatic 

Gain Control) 

• Independently Monitor -
Two Mono Audio Channels Or One Stereo Pair 

• +18 dBm to -12 dBm AGC Range 

• Selectable AGC Time Constants 

• User Adjustable Peak Program Level 
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• Less Than $200 Per Channel 
DENVER, CO 

800-525-8386 

303-779-1 71 7 
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ATLANTA, GA 
800-962-5966 

OCALA, FL 
800-922-9200 
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800-821-6800 800-883-8839 

INDIANAPOLIS, IN 
800-761-7610 http://www.megahz.com 

"Unique" Products For the 21st Century! 
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number of possible subscriber lines 
on the pair gain system. For exam-
ple, the SLC-96 system introduced 
by the Bell System in the late 1970s 
has a capacity of 96 lines over four 
pairs connecting remote terminal 
and COT. 'Ibday's pair gain systems 
provide far more subscriber lines 
and functions beyond multiplexing. 

Adding capacity on the loop side 
of the telecommunications switch, 
however, compounds the original 
problem of increased interswitch 
traffic. With the ability to connect 
more subscribers to a switch, the 
network side is presented with yet 
more traffic. The solution to this re-
quest for more is to further multi-
plex T-1 signals on the network up 
to higher digital rates. The first 
digital multiplexer to be used in the 
toll network (beyond local inter-
switch connections) was the T-2 
multiplexer, with a data rate of 
6.312 Mbps. This was followed by a 
44.736 Mbps multiplexer, called T-3. 

Growing upward was, in a way, 
easier than it was to provide T-1. 
For example, the T-3 rate is almost 
29 times the T-1 rate. Both T-3 and 
T-1 are digital signals, so there is no 
need to sample, quantize, and then 
convert into binary. The bits from 
the T-1 signal are simply mapped 
from the T-1 line to positions on the 
T-3 line. Up to 28 T-1 lines can be 
multiplexed onto a T-3 line. 

But wait! We said that the T-3 
rate is almost 29 times the rate of a 
T-1 line. Why then are there only 
28 T-1 signals in a T-3? The answer 
lies in how signals are synchronized 
or clocked as they move through a 
network. Because two T-1 lines are 
usually out of synchronization with 
each other, it becomes necessary to 
insert stuffing bits into the T-3 data 
stream as bits are mapped from T-1 
signals to take up the spaces be-
tween the bit streams. Those stuff-
ing bits are what makes the extra 
capacity necessary. 

Here's one last word on TDM. As 
the Bell System introduced the var-
ious multiplexing rates, AT&T es-
tablished a standard called the 
North American Digital Hierarchy 
that provided standard names for 
each of the rates. These rates are 
DS1, DS1C, DS2, DS3, correspond-
ing to the T-rates with the same 
number. In addition, there is a DS4 
rate of 274.176 Mbps. CT 
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More Fiber. Less Fat. 
Pump up your network with OmniStar', the high-laser-density broadband platform from GI. 

Here's the next generation broadband laser platform 
you've been waiting for. Supported end-to-end by 

the worldwide leader, General Instrument. 

OmniStar's built lean. Built to perform. Built to set 

the standard in high laser density, so it takes up less 

space in your headend, central office, hub, or OTN. 

OmniStar packs in more laser power per 

inch of rack space — an unequaled 
achievement in optical engineering and 
efficient packaging. The GI OmniStar Cab leoptics Platform 

With OmniStar you get unprecedented freedom to 
mix-and-match our family of forward and return laser 

transmitters, forward and return laser receivers, 

redundancy switching modules, and power supplies. 

All front loadable in a space-saving package with 
network monitoring capabilities built in. No other 

broadband solution comes close. 

So, if you want more fiber and less fat, 

call today for more information on 
OmniStar, the leanest star in broadband. 

ED General Instrument 
(215) 674-4800 (worldwide) • (800) 523-6678 (toll-free in U.S.) • (215) 956-6497 (fax worldwide) 
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ven (It:ring the headiest ing at the Opryland Hotel 

periods of superhype-

way frenzy cable 

telecommunications engineers 

keep reiterating the same quail-

Convention Center in Nashville, 

TN, from June 10-12. 

Speaker after speaker gave a 

nod to the promises of high-speed 

fying point: It's not all going to be data delivers cable telephony 

built in a day. 

That sort of practical future-

think was a recurring theme at 

this year's Cable-1k Expo. The 

Society of Cable Telecom-

munications Engineers' big year-

ly confab—long recognized as the 

premier technical show in the 

biz—was the largest ever with 

4,000 registered attendees and 

and digital video, but kept com-

ing back to the practical aspects 

of getting today's networks up to 

speed. New services mean new 

architectures. The techno-buzz-

words of the day are reliability 

and availability. And if cable is 

going to be the answer to the 

World Wide Wait on the World 

Wide Web, the technical commu-

3,200 exhibitor personnel gather- nity has two-way delivery chal-

Laura Hamilton is managing editor 
of "Communications Technology." 
She can be reached in Denver at 
(303) 839-1565, ext. 43. 

lenges like it's never seen before. 

As for the sprawling show floor, 

it offered everything from an 

encouraging mix of new hardware 

for telephony and data delivery to 

the nuts and bolts of a cable sys-
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tern. Over 325 companies offered 

attendees the opportunity to tweak 

the latest and greatest as well as 

check out the tried and true. What 

follows is a wrap-up of Expo '96: 

the pm-conference tutorials, the 

Engineering Conference, the 

workshops, the exhibit hall, the 

parties and more. So now, turn 

the page for detailed coverage on 

"the biggest and best Expo ever." 

+I TRY MUSIC 
LL OF FA ME 

it. 710 154 

This wrap-up was written with 
assistance from following members 
of the "Communications 
Technology" editorial staff: Eric 
Butterfield, Rex Porter, Alex Swan 
and Alex Zavistovich. Also con-
tributing were "CT" West Coast 
Correspondent George Lawton and 
"International Cable" Managing 
Editor Andy Jose. 

1) The "World's Most Scenic 
Hotel," the Opryland in Nashville 
was home of Expo '96. 2) Familiar 
SCTE face, Diana Riley of Jerry 
Conn, cut a rug with friends at 
one of Expo's parties. 3) Over 325 
companies highlighted their prod-
ucts and services on the show 
floor: 4) SCTE President Bill Riker 
congratulated Alan Babcock, 
SCTE Member of the Year: 5) The 
Cable-nc Games had technicians 
from all over the country vying for 
national bragging rights. 6) After 
a full day of technology, many at-
tendees relaxed with the "down 
home" sounds of Nashville, the 
heart of country musk. 
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More solutions. 
More options. 
More flexibility. 

More compliance. 

Cable Envoy,,,  

Addressable crawls 
IF • RF 
Modular 

Upgradable 
Simple installation 

Different 

Don't drop yours! 

Keep your channels up with 

Cable EnvoYt. 

Full range of configurations for 
EAS and commercial purposes. 
Scalable to meet diverse MSO 
requirements. Economical for 

smaller operators. 

Unlike other video solutions, 
programs remain on-screen while 
the message crawls, and costs 

are reasonable. 

Albrit 
Marketed by Lawson Associates: 

Call 801-942-2207 
FAX-942-5798 
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Engineering Colfereice 

Engineering 
Conference: 
Get real, get ready 
for the future 
As a member of today's cable 

telecommunications engineer-
ing community, what would 

you say comes up most often in your 
conversations with colleagues? Data 
over cable? Return spectrum issues? 
Fiber? Video transport concerns? 

If any of those topics make you 
want to hop on the nearest soapbox, 
the SCTE's Annual Engineering 
Conference is the place to get up to 
date and address the experts on 
where they think the industry is 
headed. 

Kicking off this year's conference 
was an in-depth discussion on fiber-
related issues. As cable operators 
begin to deploy two-way service on 
their networks, low-cost direct feed-
back (DFB) lasers promise superior 
performance for return path links 
than traditional Fabry-Perot (FP) 

lasers used for this purpose, accord-
ing to Larry Stark, vice president of 
broadband market development for 
Ortel Corp. In his presentation, 
"Advantages and Performance of 
DFB Lasers for HFC Network 
Return Path Applications," Stark 
talked about the issues associated 
with both technologies. 

Stark said, "The key performance 
difference between an FP laser and 
a DFB is mode distortion noise." 

The FP laser concentrates its ener-
gy into a narrow band of four or five 
wavelengths using a built-in grating. 
However, the optical power of each 
wavelength fluctuates wildly, causing 
severe noise distortion at each wave-
length. At the output, the noise effects 
cancel and good performance is 
observed. However, as the light trav-
els down a length of fiber, dispersion 

1) SCTE President Bill Riker welcomed attendees to Nashville with 
an overview of Expo. 
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We Stock Belden® and 
So Much More. 

INCORPORATED 

NORTHEAST: HERSHEY, PA 
(717) 533-4982 1-800-233-2147 

WEST: SAN CLEMENTE, CA 
(714) 361-2011 1-800-755-1415 

NITled 
Belden drop cable is manufactured to some of 

the industry's highest standards and is 100% sweep 
tested to 1 GHz. Belden offers the industry the 
lowest published structural return loss specs and 
outstanding product selection. 

Call TVC today for fast delivery of Belden 
drop cable and well over 10,000 other top quality 
products. 

Now, with offices around the globe, we reach 
farther than ever. But TVC is still as close as 
your phone. 

SOUTHEAST: SARASOTA, FL 
(813) 371-3444 1-800-245-4423 

EUROPE: HERTS, ENGLAND 
44 (01) 442 891 130 

SOUTHWEST: HOUSTON, TX 
(713) 956-2984 1-800-346-3759 

CORPORATE OFFICE: 
1746 E. CHOCOLATE AVENUE, HERSHEY, PA 
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Engineering Conference 

causes the different frequencies to 
travel at different speeds so that at 
the end, the noise effects do not cancel 
each other out, causing performance 
degradation. 

Another factor that affects return 
path performance is optical feed-
back. In severe cases, an air gap in 
a connector can make the link inop-
erable. More commonly, optical feed-
back caused by the fiber itself can 
interfere with the laser. However, 
these problems can be overcome by 
isolating the laser from feedback. 

Temperature also can have an 
effect on performance. When DFB 
lasers are too cold, they can act like 
FP lasers. However, if the DFB laser 
is operated without cooling, the nat-
ural heat of the laser tends to keep 
it warm enough. Stark said that 
DFBs could operate at ambient tem-
peratures as low as -40° C. 

Stark concluded that the DFB 
laser avoids many of the shortcom-
ings of FP lasers. Although the DFB 
lasers used for downstream applica-
tions may be too expensive, uncooled 
DFB lasers with internal optical iso-

lators promise to provide a 
compromise between better 
performance and cost. 

John Chamberlain, vice 
president of Norscan, 
talked about optimizing 
fiber-optic cable availability. 
He said, "The industry 
must not only build broad-
band platforms, but main-
tain those so that it can 
continue to bring broad-
band services into the 
home." 

Even though fiber technology is 
quite reliable, optical outages result 
in 40% of projected hybrid fiber/coax 
(HFC) network downtime. This is 
because fiber tends to carry more 
traffic so a fiber cut will result in a 
loss to more people. In addition, it 
tends to takes longer to find and fix 
a fiber problem than a coax problem. 

However, these problems can be 
mitigated by operators. A report 
from Bellcore showed that average 
downtime was 11.48 hours per cut 
in 1990, but that went down to 5.5 
hours in 1995 due to new tools and 
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High Speed Digital Transport 

DV6000TM: the world's most widely 
installed universal uncompressed 
digital transport system . office 

Single Channel Digital Transport 

DVG300TM : insert single channels of 
video, voice and data into your network 
without reconversion to baseband 

1310nm AM Transport 

HWXTM: Scalable, modular 
design helps tie revenues .4111 
with network costs by allowing 
you to grow your network 
based on customer demand 

1996 ADC Video Systems. Inc. DV6000. DV6300. HWX, ISX and SM6000 are trademarks of ADC Telecommunications 

service management techniques. 
Since digging accidents resulted in 
over 50% of all problems, most of 
these reductions came through prac-
tices designed to prevent cable cuts, 
or reduce their impact. 

Chamberlain pointed out that it 
is now possible to reduce the other 
fraction of problems that are caused 
by rodents, fire, defective cable, 
floods, vandalism and other things, 
which on their own cause less than 
7% of the problems, but together 
make up 1/4 to 1/3 of them. Using a 
new sensing technology developed 
by Norscan, it is possible to measure 

1550nm AM Transport 

HWXTM: Longea distances, higher 
linearity than competitive high power 
1550 nm AM transport systems 

Inc.. Minneapolis. MN. 

The Company That Offers More Fiber Transmission Solution 
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Engineering Conference 

2) Tony Werner (TCI), John 
Chamberlain (Norscan), Jerry 
Patton (Antec), and 3) Larry 
Stark (Ortel) conducted "Fiber 
Related Issues." 4) Albert Young 
of Cox and 5) Jack Terry of 
Nortel informed attendees about 
video transport. 

damage to the cable's armor before 
it affects the cable. 

Norscan's equipment sends a sig-
nal down the metal sheathing on the 
outside of the cable. Any damage to 
this sheath can be detected and 
located by changes in the signal. 

Chamberlain claims that using 
preventive maintenance equip-

AM Distribution 
ISXTM : The industry's first 
integrated video/teleohony 
optical distribution node 

is4 

4 

ment on the fiber can reduce the 
average number of outages from 
4.4 per 1,000 miles to a little over 
one. With an estimated repair 
cost of $20,000 each, that repre-
sents an average savings of 
$60,000 per year per thousand 
miles of fiber. 
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Video transport 
As cable operators seriously con-

sider offering new services such as 
telephony, they need to build their 
networks so that they can fail grace-
fully. John Thorne, product line man-
ager at ADC Video Systems gave a 
presentation on "Cost Analysis of 

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 

• DC Video Systems s Than Any Other Single Supplier... 
A Subsidiary of ADC Telecommunications, Inc 
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We have 
a surprise for you. 

°r-511111111P 

»r.."; 

If you are deploying digital technology for today and into the next century, then you should 
know that innovative digital products will be coming from an unexpected source: Harmonic Lightwaves. 

Superior technology, effective customer support and competitive pricing have already made us a leader 
in the broadband industry. We're putting that expertise to work in a new line of digital video 
products to be unwrapped early next year. As with our analog products, this new 
digital product line will give a new meaning to the word "innovative."  

Connect with The Source and see why the world's most advanced digital 
networks will rely on Harmonic Lightwaves. Harmonic Lightwaves 
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PC-Based 
OTDR 
Fiber Test 
Systems 

Antel's PC-Based OTDR test 
systems are the most powerful, 
easy-to-use and cost effective 
solutions available for testing 
and documenting Telco / CATV 
and LAN fiber networks. 

AOE-50 Notebook Fiber Test Pack' 

AOR-30 Rugged Portable PC OTDR 

ROM 

AOR30 SERIES OTOR 

RFTS-Ready PC-OTDR Cards 

Features Include: 
• 50 MHz data acquisition 
• Autotest and file management 
• Large 9" color LCD Displays 
• Rugged modular construction 
• Open systems software platform 

For more information call or write: 
1-800-690-5210 
USA:Antel Optronics Inc. 

1701 N. Greenville *203 
Richardson,Texas 75081 
Ph: (214) 690-5200 Fax: (214) 690-5302 

International: (Canada) 
Ph: 1{905) 637-9990 Fax: 1-(905) 637-3530 

OPTRONICS INC. 

Engineering Conference 

Self-Healing Video Broadband 
Networks." He noted that a self-
healing network has the ability to 
keep the network up even after a 
fiber cut or equipment failure. 
A self-healing network is typical-

ly built in a ring configuration. If a 
break occurs somewhere in the net-
work, traffic is routed away from 
the break around the ring. 
Thoma looked at a number of 

options for self-healing networks. 
First, there is synchronous optical 
network (SONET), which is 
designed to carry digital telephony 
signals but is not as efficient for 
video. 

Another option is ADC's DV6000 
that can carry uncompressed video 
over a digital network. Like SONET, 
it uses an electrical switch to 
reroute traffic after a break occurs. 
Thoma said that replacing the 

electrical switches with optical ones 
promises to be just as reliable, at 
less cost. He noted, "An optically 
switched universal uncompressed 
network gives lower cost and pro-
vides protection against fiber fail-
ure. It gives you lower capital costs 
and lower operating costs and 
greater flexibility." 

In order to compete with the 
flood of new competitors, cable oper-
ators will need to offer more chan-
nels. Charles Kennamer, senior 
director of engineering at TCI, 
talked about how TCI's Headend in 
the Sky (HITS) will start delivering 
service to cable operators beginning 
this year. 

Kennamer said, "We believe it is 
absolutely necessary to deploy digi-
tal over the next couple of years. 
Very few analog operators will have 
the capacity to compete with them 
(telcos, direct broadcast satellite 
and wireless cable) once they have 
grown in capacity." 

HITS will deliver the program-
ming to consumers as well as the 
software for communicating with 
the set-top. HITS also will handle 
the provisioning and customer sup-
port for those operators that want 
it. The initial service will have 30 to 
40 channels of pay-per-view as well 
as a variety of other programming. 

Using compression, anywhere 
from five to nine channels will ride 
in every 6 MHz of downstream 
spectrum on the cable system in a 

6) Nick Hamilton-Piercy (Rogers 
Cablesystems), Thomas Moore 
(CableLabs) and Milo Medin 
(@Home Network) addressed 
data over cable. 

27 Mbps payload. However, HITS is 
experimenting with some statistical 
multiplexing technology that will 
allow it to put 20 video programs on 
a single 6 MHz channel. 

Kennamer said they will begin 
field testing the service soon, and 
will expand the scope of the trial to 
a number of employees over the 
summer. The first paying customers 
are expected to start signing up 
Oct. 20, 1996. 

As cable operators roll out digital 
services, they risk deploying a num-
ber of digital platforms. Albert 
Young, engineering manager for 
commercial markets at Cox 
Communications said that this can 
lead to increased complexity in net-
work deployment, training and 
maintenance, which can add up on 
the bottom line. 

Another problem with multiple 
digital services is that they are 
not necessarily efficient at man-
aging upstream bandwidth. 
Young noted, "When you allocate 
upstream spectrum for each indi-
vidual service you may find you 
don't have enough spectrum to 
allocate. On the other hand, 
many of these services are bursty 
and by allocating a single data 
stream that is shared, you can 
get around that problem." 

However, if you use digital 
platforms from different vendors, 
they may not share the spectrum 
like this. Young explained, "All of 
the digital systems are designed 
to work against analog video, but 
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In a future 
where everything converges, 

ACCESS 
IS KEY. 

T0 future of communications is one word  convergence. 
Integrated frame relay or ATM networks replacing separate yoke 
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Emilleerlig CsIfereice 

7) Stanford Telecom's Bruce 
Currivan and 8) GI's Dean 
Stoneback covered today's 
return spectrum issues. 

from the home into a single digi-
tal stream, regardless of what 
kind of traffic it is. 

not against each other. There may 
be interactions we have not pre-
dicted that may make it difficult 
to control." 

Jack Terry, associate vice presi-
dent at Nortel, gave his vision of 
the multiservice digital network. 
The basic notion is to deploy a 
single box called a network inter-
face unit (NIU) at each home. 
Signals are sent from the con-
sumer's equipment to the NIU 
using quadrature phase shift key-
ing (QPSK). The NIU can then 
multiplex all upstream traffic 

Data over cable 
The "Data Over Cable" portion 

of the Engineering Conference put 
a practical spin on high-speed 
data delivery hype. Ken Wright of 
Intermedia Partners moderated. 

"Can we save the patient? Is it 
sniffles or Ebola?" asked Milo 
Medin of @Home Network. The 
patient in question was the 
Internet and its biggest symptom 

of sickness is what Medin called 
"Web snarl." Problems with the 
Net include the fact that router 
vendors are not keeping up with 
new hardware, overall Internet 
reliability is dropping and servers 
are having trouble keeping up. 
Medin suggested that servers must 
be used to reduce the amount of 
data transferred by caching and 
replication. He also said systems 
must take on more of an end-to-
end approach to deal with reliabili-
ty questions. "The patient is sick, 
but with prompt treatment, can 
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Ingress is'the major roadblock to getting your 

return path up arid running. Fortunately, 

there's the new HP CaLan Sweep/Ingress 

Analyzer. It's the only test gear that allows you 

to quickly and accurately troubleshoot your 

system, regardless of the presence of ingress. 

When ingress corrupts reverse-path corn-

munication, the headend unit (HP CaLan 3010H) Now you can 

senses the problem instantly, and transfers the troubleshoot your 

display of the ingress problem to the field unit system at all times. 

(HP CaLan 3010R). That means your technicians 

can begin troubleshooting immediately. 

And of course, the HP CaLan Sweep/Ingress Analyzer 

offers DigiSweep, the industry's fastest, non-

interfering, digital-services compatible 

forward and reverse 

sweep. In fact, 

reverse sweep 

measurements can 

be performed in real-

time — even with 

multiple users. 

So don't let ingress slow you 

down. To find out how HP CaLan's 

Sweep/Ingress Analyzer can help 

you identify, troubleshoot, and 

eliminate your ingress problems, call 

1-800-452-4844, Ext. 1749. Or visit us at: 

http://www.hp.com/go/catv 

No matter how 

much ingress 

is present. 
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Engineering Conference 

recover," concluded Medin. 
Tom Moore of CableLabs took 

up the "data delivery is more than 
just installing modems" cry. He 
suggested that the market is defi-
nitely ready and offered ideas on 
how cable systems could improve 
their data delivery potentials: 
design in operational flexibility; 
understand client/server traffic 
characteristics; and focus on net-
work management. 

Rogers Cablesystems' Nick 
Hamilton-Piercy gave advice gar-
nered from his company's experi-
ence in its Wave data delivery sys-
tem. He offered details on every-
thing from marketing to network 
engineering and customer service. 

Keynote speaker 
Just prior to the last session of 

the engineering conference, National 
Cable Television Association 
President and CEO Decker Anstrom 
delivered a special keynote address. 
Speaking for the first time at an 
SCTE event, Decker focused on new 
opportunities created for the indus-
try by the Telecom Act, and stressed 
the importance of technical training 
to the quality of our service. 

The return spectrum 
The Engineering Conference 

closed with "Return Spectrum 
Issues," with Moderator Alex Best 
of Cox Cable saying that despite 
Wall Street's hesitation, he always 
had faith in the cable industry's 
ability to tackle the technical 
issues at hand. "But the question 
I hear the most is, 'Can you make 
the return spectrum work?'" 

The four speakers that followed 
answered that question with a 
resounding "yes." Brian Bauer led 
off the panel with a discussion of 
OFDM 32-QAM strategies, which 
offer "very efficient use of spec-
trum." One trial of advanced 
OFDM was conducted with no 
ingress filters in place, said Bauer: 
proof of the great possibility of 
making the return path work. 
On the subject of ingress, 

Bauer acknowledged "a potpourri 
of things in the F-connector that 
cause corrosion." Although the F-
connector has received a bad rap, 
Bauer placed blame on both the 
connector and a need for training. 

9) The annual Membership Meeting and House of Delegatesdrew a 
large crowd to the Delta Ballroom at the Opryland HoteL 

Hewlett-Packard/CaLan's Jerry 
Green addressed alignment of the 
return path and amplifier ingress, 
in particular a trial in which the 
amps had to be turned off so 
ingress was low enough to begin. 
Green stressed that a lot of data 
has yet to be collected and evalu-

"Although the 
F-connector has 
received a bad 

rap, Bauer placed 
blame on both 

the connector and 
a need for 
training." 

ated in order to properly charac-
terize the return path. 
Maintaining the return properly 
will require return sweep proce-
dures on par with the forward 
sweep program, as well as the reg-
ular monitoring and blocking of 
incoming ingress. 

To reduce overall ingress, said 
General Instrument's Dean 
Stoneback, it is important to achieve 
uniform signal loss to each tap port 

in the return path. (See "Return 
design for digital: Part 1" on page 
80.) Stoneback recommended power 
allocation on a constant power per 
Hz basis. "All services must have 
some sort of power control loop," he 
said. As for the laser debate, 
Stoneback reported that Fabry-Perot 
lasers perform quite well in most 
applications and are very robust 
against large interference. 

Bruce Currivan of Stanford 
Telecom rounded out the session 
with a discussion on the IEEE 
802.14 channel model, time divi-
sion multiple access (TDMA) and 
quadrature phase shift keying 
(QPSK) modulation, which he 
said has been proven robust. 

But ask someone which 
upstream impairment is the 
worst, he said—ingress, 
impulse/burst noise or common 
path distortion—and you'll get 
three different ânswers. In conclu-
sion, Currivan outlined the effects 
of channel characteristics on 
equipment design. 

Proceedings manual 
If you missed the Engineering 

Conference, all the papers pre-
sented (as well as papers present-
ed at Expo's workshops) are avail-
able from the SCTE in the 
Proceedings Manual: Collected 
Technical Papers. Contact the 
Society at (610) 363-6888.—EB, 
LH, GL 
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Any company looking to provide mul:imedia 

services is also looking for solutions. For a system 

that can deliver telephone services today and the 

services of tomorrow. For a way to manage this 

system. And ways to manage subscriber-originated 

noise.The solution to these issues has been found. 

In fact, it's pictLred here. To find out about our 

Broadband Communications Gateway system, call 

315-682-9105 o- in the U.S 1-800-448-5171. 
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Awards Luncheon 

SCTE's best take a bow 

At the SCTE's Annual Awards 
Luncheon, the best and bright-
est of the membership as well 

as the Society's strongest supporters 
were honored in front of a veritable 
who's who in cable technology. On 
hand were such notables as TCI's 
Tom Elliot, the National Cable 
Television Association's Decker 
Anstrom and Wendell Bailey, re-
elected Society Chairman John 
Vartanian, and Society veterans 
Walt Ciciora and Ted Hartson. 

The honorees were as follows: 
• Expo Program Subcommittee 

members Alex Best and William Riker 
(co-chairmen), Roger Brown, Paul 
Levine, Ginny Morris, Tanzy Wallace 
and Ken Wright received plaques for 
their efforts in creating the Cable-lbc 
Expo '96 technical program. 
• The program subcommittee of 

the 1996 Conference on Emerging 
Technologies was recognized for its 
efforts in the planning of the phe-
nomenally successful January 1996 
conference. Receiving plaques were: 
Nick Hamilton-Piercy (chairman), 
Claude Baggett, Steve Johnson, 
David Large, Patrick O'Hare and 
Jack Terry. 
• Outgoing members of the SCTE 

board of directors Andy Scott 
(Region 3), Rosa Rosas (Region 4), 
Terry Bush (Region 7), Michael 
Smith (Region 10) and Tom Elliot 
(At-Large) were recognized for their 
service to the Society. 
• J.R. Anderson, Eric Brownell, 

Ted Hartson, Lorri Kaufman, James 
Oldham, Don Shackelford and Bruce 
Weintraub were elevated to Senior 
Member status in the Society. 
• Ted Hartson was elevated to 

Fellow Member status in the 
Society. 
• Tom Gimbel, Vern Goebel and 

Richard Pulley were recipients of 
Personal Achievement Awards. 
Created in 1986 as the 
Outstanding Achievement Awards 
and renamed in 1991, these 
awards recognize SCTE members 
who are outstanding in the perfor-
mance of their respective jobs in 
the industry. 
• Cox Communications was the 

1) Consultant Walt Ciciora was 
inducted into the SCTE Hall of 
Fame by Diana Riley of Jerry 
Conn Associates and SCTE 
President Bill Riker: 2) Bill 
Riker welcomed John Vartanian 
of Viewer's Choice back as 
Society Chairman. 3) Alex Best 
(right) accepted the Chairman's 
Award on behalf of Cox Cable 
from John Vartanian. 4) Alan 
Babcock, chairman of the 
Society's Training Committee, 
was named Member of the Year: 

recipient of the 1996 Chairman's 
Award in recognition of its support 
of the Society's training efforts, par-
ticularly through the participation 
of its personnel as speakers at 
national SCTE conferences. 
• A.J. Genova of Continental 

Cable received first place in 
SCTE's fifth annual Field 
Operations Award competition. 
Kevin Smith of Bailey Cable TV 
and David Herman of Time Warner 
Cable were the second and third 
place winners respectively. 
• Walt Ciciora was inducted into 

the SCTE Hal/ of Fame. In 1988, 
SCTE created its Hall of Fame and 
honored Cliff Paul as its first 
inductee. The second inductee, Len 
Ecker, was honored at Cable-Tec 
Expo '91; Rex Porter, Jim Stilwell 
and Dave Willis were inducted in 
1992; and in 1993, Steve Bell and 
James Grabenstein were inducted. 

Alex Best, Ron Cotten and William 
Grant were inducted at the 1994 
Expo, and Ted Hartson was induct-
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Awards Llocheon 

5) Bill Riker (left) and CT's Paul Levine (right) with Dave Fellows 
of Continental Cablevision. Continental was this year's Service in 
Technology Award recipient. 6) Bill Riker (right) recognized Ted 
Hartson (center) for being elevated to Fellow Member status in the 
Society. Consultant Walt Ciciora offered his congratulations as 
well. 7) Riker showed off the invention of Continental Cablevision's 
A.J. Genova that earned him first place in SCTE's Field Operations 
Award. 8) Eric Brownell (Sonic Cable Television), Lorri Kaufman 
(Cable AML), James Oldham (Sprint/North Supply) and Bruce 
Weintraub (Cable TV Montgomery) were named Senior Members. 

ed at last year's conference. 
• Alan Babcock was the 1996 

recipient of the Society's Member of 
the Year Award in recognition of his 

service to the Society. The Chairman 
of the Society's Training Committee, 
he has been an integral force in the 
Society's development of training 

Superior 
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Reader Service Number 214 

programs and services for the cable 
telecommunications industry. 

Service in Technology 
Also at the luncheon, Paul 

Levine of Phillips Business 
Information (which publishes 
Communications Technology) pre-
sented a $2,500 check to SCTE 
President Bill Riker for the 
Society's scholarship fund. PBI's 
donation was made in the name of 
Continental Cablevision, which as 
you will remember from June's CT 
cover story, won the Annual 
Service in Technology award for its 
educational and engineering com-
mitment to expanding and imple-
menting new cable telecommunica-
tions technology. Amos Hostetter, 
chairman and CEO of Continental 
made a videotaped acceptance of 
the award and the company's 
Senior Vice President of 
Engineering and Technology Dave 
Fellows was on hand at the lun-
cheon for the formal 
presentation.—AJ, LH 
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introduction 
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✓ Maintain your digital network after roll-out 
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See the problem. A patent pending Online-ingress-Check 
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stored and transferred to a PC or printer. 
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compression tool sets 
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800.233.8713 to learn 
more about the right 
model for your com-
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Products For the 21 st Century! 
http://www.megahz.cor)r  A recent Nielsen Media Research 

study revealed high satisfaction 

toward the deployment of hybrid 
fiber/coax (HFC) networks," states 
the report. 

Prime to test 
high-speed data 

Prime Cable initiated a high-speed 
data-over-cable test with cable modem 
system manufacturer COM21 for In-
ternet access field trials in Las Vegas. 

This is COM21's first cable modem 
trial with a major cable operator, but 
the company also has field trials in 
Palo Alto, CA. Prime will deploy 50 
COM21 ComPORT cable modems 
primarily to residential users and 
some business and commercial users 
in the Vegas area. The test will run 
through the first quarter of this year. 

Prime's Senior Vice President of 
Science and Technology Dan Pike 
seems pleased with the asynchronous 
transfer mode (ATM) technology of-
fered by COM21, commenting, 
"COM21 is the first ATM-based 
cable modem platform that offers 
the most scalable, cost-effective so-
lution for multiple levels of service." 

Digital ad sales: 
New Labs group 

Cable Television Laboratories 
announced the creation of a new 
subcommittee to focus on issues 
associated with helping the cable 
industry derive ad sales revenues 
from digital programming. 

Jay Vaughan, director of engineer-
ing and technology with Time Warner 
Cable, will chair the new group. Carol 
Derr, director of advertising technolo-
gy with TCI Technology Ventures also 
will play a key role in the group, 
which is a subcommittee of the Cable-
Labs Technical Advisory Committee. 

CableLabs' engineering and digital 
network technologies departments 
will work with the subcommittee on 
hardware, software and digital sys-
tems integration issues connected with 
local advertising and substitute video 
insertion and program generation. 

DBS users 
very satisfied 
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Technical Workshops 

Tech-hungry attendees 
pack workshops 
w

orkshops are the very heart 
of Expo. This year's confab 
boasted standing room only 

at its most popular workshops, 
which ranged from "Making Two-
Way Work" to "Telephony 102." If 
you wanted to soak up the latest on 
cable telecommunications technolo-
gy or address the industry's top 
technical experts on the likes of 
data transmission, digital technolo-
gy, network management or regula-
tory issues, Cable-Tee's workshops 
were the place to be. 

Take a look at the following list 
of workshops for an idea of the vari-
ety of top-level training offered at 
Expo '96: 
• Cost Analysis of System 

Rebuilds 

Channel 
Combiners 

Relay 
Antennas 

For Example 

• Data Transmission "Byte to 
Byte" 
• Digital Technology 102 
• In-Premise Wiring Issues 
• Making Two-Way Work 
• Network Architectures 102 
• Network Management 
• Powering Issues 
• Regulatory Issues 
• Telephony 102 

Also offered again this year were 
pre-conference tutorials for those 
who wanted to get to Nashville a bit 
early for the basics on the following: 
• Achieving SCTE's Broadband 

Communications Technician/ 
Engineer (BCT/E) Certification 
• Audio Quality in the Multi-

Channel Universe (Part 2) 

FILTERS FOR ALL TV SYSTEMS 
*YEAR #27! 

CABLE TV SYSTEMS 
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Emily Bostick 
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Emily & Glyn Bostick-
*Continuing a generation of personal 

service to TV INDUSTRIES WORLDWIDE! 

BOSTICK FILTER DIVISION 
7395 Taft Park Drive 
East Syracuse, NY 13057 
Mailing address: 
PO Box 3307 
Syracuse, NY 13220 
Tel: (315) 452-0709 
Fax: (315) 452-0732 
Canada & US: 800-882-1587 
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1) Scott Shupe of Intermedia 
Partners addressed attendees 
in "Cost Analysis of System 
Rebuilds." 2) Richard Covell of 
Texscan covered data transmis-
sion topics "byte to byte." 

• Consumer Interface and the 
New Telecommunications Bill 
• Justifying Training in Your 

Company's Annual Budget 

Tutorials 
More and more, you see certifica-

tion listed as a preference (if not a 
requirement) in help wanted ads in 
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A CFO'S FANTASY: 
FEWER HEADEIIDS. 

Master 
Headend 

eLIN 

Javelin 
Amplifier 

The revolutionary power of JavelinTM optical links is allowing cable systems operators to achieve significant cost 
savings through headend consolidation. By employing ATx's high-power optical amplifier and externally-
modulated transmitter, Javelin 1550 sends 80 NTSC channels over more than 50 km without a single optical 

transition node. Javelin 1300, with 80 m1A/ of output power at 1320 nm, gives you the power you need to stay 
miles ahead of the competition. See how launching Javelin into your current system can dramatically lower 
costs. Call ATx today at (630)778-2901, or fax us at (630)420-7393. Pleasant dreams. 
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Technical Workshops 

the cable trade publications. The 
SCTE's BCT/E program is often 
called for by name in those ads. 
Vanguard Cable's Keith Hayes and 
Multimedia Cablevision's Vicki 
Marts provided pre-conference 
attendees tips on taking BCT/E 
tests at their tutorial. 

"Audio Quality in the Multi-
Channel Universe" featured HBO's 
Craig Cuttner, The Family 
Channel's Russ Murphy, Tektronix's 
Line Reed-Nickerson, TCI's Dom 
Stasi and Dolby's Craig Todd. They 
discussed components of audio and 
tools and techniques for ensuring its 
quality as operators add significant-
ly more channels. 

Consultant Walt Ciciora said in 
the "Consumer Interface and New 
Telecommunications Bill" tutorial 
that a "vocal minority with a bad 
attitude" has pressured the Federal 
Communications Commission to 
"give consumer electronics a free 
ride and dump on cable." He 
stressed that cable's first goal in 
the regulatory free-for-all should be 
to protect the industry's right to 
scramble. 

So you say you know you want 
to train your technical people but 
system management just won't 
budget for it? TCI's Alan Babcock, 
Jones Education Networks' Jim 
Honiotis and the National Cable 
Television Institute's Don Oden 
supplied tips on justifying train-
ing in your company's annual bud-
get at their tutorial. 

Workshops 
All lo of Expo's workshops are 

presented continuously over six peri-
ods, so engineers and technicians 
had plenty of today's hottest indus-
try topics to pick from. What follows 
is an overview of each session. 

Worried about the quality of your 
drop system and wondering how 
much peace of mind will cost you? 
You're probably not alone. 

At "Cost Analysis of System 
Rebuilds," high-bandwidth, high-
performance drop systems and the 
cost implications of implementing 
one were discussed by Dale Lutz of 
ETG and Scott Shupe of Intermedia 
Partners. 

Attendees walked away armed 
with knowledge on how to ensure 

3) Comcast's Megel Brown stressed digital signal quality. 
4) Coaxial's Ron Hranac told attendees how to make two-way work. 

proper drop system operation for 
predictable forward path perfor-
mance as well as ideas on how much 
money they'd need to slate for it. 

Texscan's Richard Covell and 
DDW Service's David Devereaux-
Weber took on "Data Transmission 
'Byte to Byte' " They reviewed hard-
ware used for data delivery over 
broadband networks and answered 
questions about content (including 
the Internet) that can be provided 
over these systems. 

Going beyond the basics, "Digital 
102" featured Megel Brown of 
Comcast and Hewlett-Packard's Don 
Gardina. They related key character-
istics of digital video systems to the 
changes required when measuring 
digital signal quality. Cable modem 
technology, basic architecture, net-
work protocols and plant operations 
also were detailed in this workshop. 

Drop cable represents as much 
as 75% of the coaxial cable in 
today's systems and there may be 
as many connections in a single 
home as there are in a mile of the 
distribution system. 

The "In-Premise Wiring Issues" 
workshop touched on these facts as 
well as updating attendees on SCTE 
standards and FCC policies. Barry 
Smith of Texscan and TCI's Neil 
Taggard also reiterated that in the 
system of tomorrow, the drop system 
will continue as a major element in 
reliability and performance. 

Ron Hranac of Coaxial 
International (as well as CT's 
senior technical editor) and Tom 
Staniec of Time Warner took on 
one of today's most highly debat-
ed topics, "Making Two-Way 
Work." Hranac detailed reverse 
alignment difficulties, ingress, 
common path distortion, filter 
isolation, and interference from 
equipment located in subscriber's 
homes. Hranac commented, "Two-
way will be the source of a lot of 
headaches, but the problems are 
manageable if operators are will-
ing to commit the necessary time 
and resources." 

Staniec made an interesting 
point when he said, "A 500-home 
node is the equivalent of 500 head-
ends trying to simultaneously send 
signals back to a common point— 
the real headend." 

The need to establish transmis-
sion level points at the inputs to 
reverse amplifiers was stressed by 
Staniec and he gave several real-
world examples, which included dis-
plays from spectrum analyzer mea-
surements made in operating two-
way systems. 

At the "Network Architectures" 
workshop, Kenneth Metz talked 
about the key attributes for quali-
fying network architectures: infor-
mation capacity, transmission per-
formance, system reliability and 
flexibility for future services. —• 
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Can I Afford to Add Channels Now? 
You Bet.... And Tulsat is 

Many dollars can be saved 
when adding channels. 
Refurbished receivers, 
Videociphers, modulators, and 
processors can be the answer. 
With numerous headends 
being combined, quality used 
equipment is available at 
reasonable prices. 

The key is where to buy. 
Tulsat provides new and 

TULSAT Repairs 

Videociphers 
IRD Card 

or 
Wedge 

MOST 
REPAIRS 
IN ONE 
WEEK 

MOST 
REPAIRS 
$93.00 

VCRS Plus 
Upgrades-Exchanges 

FACT 
'95 Average 

Repair Charge 

LESS THAN $100.00 
Including Parts 

1605 E. Iola 
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refurbished equipment with 
warranty. Prices vary with 
supply and demand... NOW is 
a good time to buy as prices of 
receivers and VCII's are low. 
Approximately 65% of the 

channels can use the less 
expensive "white label" VCII's. 
ldentifing these channels can 
save hundreds of dollars. 
Basically, only "pay" channels 
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control which keeps the 
temperature of the VCII down. 
Heat has been a major problem 
with VCII's. 
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Technical Workshops 

5) SCTE's Ralph Haimowitz and 6) FCC's John Wong addressed 
regulatory issues including safety and the Telecom Act. 

Metz noted that errors caused by 
loss or noise can be corrected using a 
digital system. "In the digital world, 
it is possible to throw in a few extra 
bits in such a way that if errors 
occur, you can detect them, and in a 
lot of cases, correct them. It is really 
important in broadcast video because 
you do not get a second chance." 

In a presentation on HFC return 
systems, Rembrandt Mayes looked 
at some of the issues involved in 
putting a return path on RF and 
fiber-optic networks. He noted, "It is 
easier to increase the capacity of 
fiber than RF. If you are pulling 
fibers and leaving spares, activating 
some for returns will allow you to 

support return paths without 
impacting your design. With RF, if 
we have to design return we are 
now limiting the forward capacity." 

"Network Management," hosted 
by Pam Anderson of CableLabs and 
Terry Poindexter of Integration 
Technologies, examined what cable 
operators need to do to move from a 
single one-way broadcast service to 
delivering multiple two-way interac-
tive services. The key will be effec-
tive network management. As users 
abandon the sedentary role of couch 
potato and become more active, 
more support will be needed. 

The headend must become a 
much more proactive data center, 

Anderson stressed, as cable modem 
architectures move from peer-to-
peer to a master/slave configuration. 

Although new management pro-
tocols are emerging for telephony, 
SONET, data and RF status moni-
toring, the search of a common pro-
tocol in the long term continues. 
And while many companies say 
their products are telecommunica-
tions management network (TMN)-
compatible, the reality is that true 
TMN compliance has yet to arrive. 

Th get there, Poindexter highlight-
ed today's cable/broadband environ-
ment and operations support systems 
(OSS). He noted the "incomplete" ven-
dor-supplied element management 
systems (EMS) currently in use, point-
ing the way to a vendor-independent 
integrated subnetwork loop manager 
that will require less staff training, 
correlation of fault messages for the 
entire subnetwork, and reduced traffic 
between element management layer 
(EML) and network management 
layer (NIV1L) systems. Successful 
implementation will require integra-
tion of network infrastructure design 
with network management. 

As cable operators begin to roll 
out new services such as telephony, 
they will need more power, and prob-
ably need to reconsider their power 
distribution architecture. With that 
in mind, "Powering Issues" proved a 
popular workshop. --• 

The Ultim r Tool for CAN 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 
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The 99.99% 
Relia ility 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. 

FABLE 4115. 

INNOVATIONS® 
L JOKING TO THE FUTURE 

The Next Generation of Surge Suppressor 

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

Tom Osterman, President of 
Comm/Net Systems said companies 
that deploy telephone services over 
their cable will need anywhere from 
40% to 60% more power, depending 
on how they deploy the service. At 
the same time, they want the power 
system to support the same high 
degree of reliability expected for 
telephony. 

Th address the needs of both video 
and telephony, some operators have 
begun deploying some rather radical 
systems. Southern New England 
Telephone has deployed a 480 VAC 
three phase power system for its new 
video/telephony service. The power is 
carried to the local drop, where it is 
stepped down to 90 V. 

Osterman said SNET even 
approached the local power company 
about developing a highly reliable 
power service for a premium. But 
the power company belted after a 
severe winter in which they lost 
power throughout their system for 
an extended period of time, and real-
ized it did not need one more 
headache. 

Andy Marsh of Lucent talked 
about successful elements for a 
next-generation power system. 
Marsh said the best system is one 
with a higher voltage since it 
makes it easier to deliver current 
down a long distance. When you 
upgrade the voltage, the down-
stream devices use less current, so 
you can send power over longer dis-
tances. 

"Regulatory Issues" was present-
ed by SCTE's Ralph Haimowitz, 
Time Warner's Steve Johnson, 
Kramer Monroe & Wyatt's Jonathon 

7) Jay Junkus and 
8) Mike Sawyer of 
KnowledgeLink taught 
the basics of telephony. 
9) Rembrandt Mayes of 
C-COR covered net-
work architectures. 
10) BCTIE tests were 
offered at Expo. 

Kramer, and the FCC's 
Frank Lucia and David 
Sturdivant and John 
Wong. Not surprisingly, 
the spotlight was on the 
Telecommunications Act 
of 1996. Open video sys-
tems, commercial avail-
ability of navigational devices, home 
wiring and equipment reliability 
were discussed. In addition, the "low 
emphasis on safety concerns" was 
described as "an economic time bomb 
waiting to explode." 

For cable operators considering 
offering telephony services over 
their networks, the "Telephony 102" 
workshop provided an overview that 
broadly examined areas including 
powering issues, switching, intelli-
gent networks, and a transport 
explanation focusing on synchro-
nous optical network (SONET). 

J.R. Anderson of Integration 
Technologies explained power con-
cerns for HFC networks. He cau-
tioned attendees to guard against 
undesired transients when provid-
ing services over HFC. Sheath cur-
rents, or currents not attributable to 
the CATV plant, can inadvertently 
affect power in a system, Anderson 
explained. 

Justin Junkus of KnowledgeLink 

explained the telephone switch's 
functions of processing calls, rout-
ing calls and providing features. 
For call processing, Junkus 
explained, the switch must provide 
dialtone and check a user's feature 
access and call privileges. 

Junkus' colleague at Knowledge-
Link, Mike Sawyer, went beyond 
the concept of the dialtone to intel-
ligent networks. While dial tone is 
a basic and necessary service, 
Sawyer explained, increased rev-
enues are derived from enhanced 
services. These services, which tend 
to be digital, require intelligent net-
works. 

Nortel's Antonio Gutierrez pro-
vided an overview of SONET 
transport architecture. SONET sig-
nals are managed by their synchro-
nous transport signal (STS) chan-
nels or time slots, he explained, 
each of which contains a virtual 
tributary to carry lower-speed sig-
nals. —EB, AJ, LH, GL, AZ 
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ti)Setting standards for 
plastic enclosures 
vvorldvvide 

hannell... 

HDC'Covers 

Channell Commercial is the unrivaled leader 
in designing and manufacturing high quality 
plastic enclosures for broadband and 
telecommunications buried plant. 

Our free-breathing enclosures accommodate 
virtually all passive and active broadband 
electronics used throughout the world. 
Their unique features include Heat Dissipation 
Covers (HDC"), universal locking plates, 

SELF-LOCK" self-locking mechanisms 
and more. 

Channell's airtight and watertight sealed 
enclosures for outside plant are designed for 
use in any environment and meet the stringent 
requirements and specifications of telecom-
munications companies worldwide. 

Call today for our complete catalog of 
plastic enclosures and accessories. 

U.S.A. 800/423-1863 • 909/694-9160 • FAX: 909/694-9170 
CANADA 800/387-8332 • 905/567-6751 • FAX: 905/567-6756 
U.K. +1 44 171 589 3304 • FAX: +1 44 171 589 1021 
ISRAEL 972 4 834 1329 • FAX: 972 4 834 1387 

CHANNELL 
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Exhibit Floor 

Over 325 booths 
offer a technical buffet 
0 ver 325 exhibiting companies 

and 3,200 exhibitor personnel 
packed the show floor at 

Cable-Tee Expo '96 with a full 
gamut of broadband network prod-
ucts and services. Attendees hitting 
the floor saw high-speed data deliv-
ery products, solutions for return 
path problems, fiber-optic equip-
ment, test and measurement units, 
network management systems, pow-
ering options and more. 
What follows is a few highlights 

of products unveiled at this year's 
SCTE show. For more new products 
and further detailed information on 
the ones listed here, watch CT's 
"Product News" department. (This 
month's starts on page 100.) 

"Cold-sleeve" support was high-
lighted by Advanced Custom 
Applications. The unit is a user-
friendly closing tool for the compa-
ny's ULTRAsleeve mechanical 
fusion splice protection cover. 
ADC Video Systems had a new 

video transmission system that sup-
ports both MPEG-1 and MPEG-2 
encoding and decoding. 

The Soloist digital video player 
came from Adtec. It's a professional 
MPEG digital playback device 
designed for use with the company's 
Ad-Maestro for commercial inser-
tion or the Lite-Ning or Active 64-16 
systems for local origination play-
back automation. 
An emergency alert addressable 

messaging system was offered by 
Albrit Technologies, the Cable 
Envoy. The product displays alerts as 
crawls along with an audio override. 

Introduced by Alcoa Fu,jikura 
was the latest version of the compa-
ny's loose tube interconnect cable, 
the Node-Connect. It can serve in 
both indoor and outdoor applica-
tions. Also new was the company's 
FSM-30S ultra low-loss direct core 
monitoring PAS system. 

The Genasys line of power supplies 
was shown by Alpha. Features include 
modularity and uninterruptible power. 

Those in the market 
for a new pulling lubri-
cant could stop by 
American Polywater's 
booth. The Premise 
Lubet lubricant is for 
friction reduction on 
inside wire pulls in 
premise wiring. 
A variety of new 

equipment was displayed 
by Antec. New products 
included Light Link, an 
integrated fiber manage-
ment system, Laser Link 
and Laser Link II broad-
band optical transmitters 
and Midpak fiber splice 
closures. 

Highlighted by 
Antronix and TVC was 
a dual compartment 
multi-tap housing for 
use in advanced net-
works and traditional 
high-density plant. 

Applied 
Instruments offered 
three new models of 
spectrum analyzers. 
They have 75 ohm 
impedance and a built-in 
calibration standard. 

Artel offered the new Megalink 
transport system. Functions include: 
as a D-1 component video fiber-optic 
transmission system; multipart 
repeater with no quality or signal 
loss; and as an interface to digital 
video switchers. 

Launched by ATx Telecom was 
its new Javelin 1,550 nm trunk 
EDFA offering low-noise and com-
pact packaging. 
Avantron displayed its new 2000 

Series portable spectrum analyzers. 
They weigh under 19 pounds. 

Newly formed Backdoor Inc. 
made available a fully automated 
tap and audit management system 
with programmable hand-held com-
puters for retrieving field data. 

Barco unveiled its Copernicus 

1) Over 4,000 registered attendees swarmed 
to Expo. 2) The SCTE Bookstore offered 
everything from training videotapes to sou-
venir T-shirts and mugs. 

headend server. The product offers 
advanced system control and high-
performance features found in tele-
phony operations. 

The OBT-155 broadband trans-
mission system was unveiled by 
Bosch Telecom. 
A rack-mounted headend switch-

ing controller with modular plug-in 
upgrades to include performance 
status monitoring, advanced pay-
per-view messaging and Federal 
Communications Commission-man-
dated Emergency Alert System 
(EAS) was introduced by Cable 
Communication Systems. 

Cadco added two cable emer-
gency alert systems to the market. 
New software for fiber design and 

management was shown by Cadix. --e 
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From the People Who Invented Leakage Detection... 

ComSonics Introduces 

W2) Most Complete Leakage 
Control Package Available 
Anywhere! 

• Detects leaks more than 500 feet away! 
• Self contained: 

Near-Field Probe, Far-Field Probe, Dipole Antenna 
*Detects both: 

Standard Sniffer Transmitter and TV Carrier Signal 
• Sniffer I.D. Signal Discrimination 
• Frequency Agile (2 Ranges) 

n Employee Ownrporation 

eONICS, INC. 
We set the standards. 

• Tunable in I kHz increments 
• Full function LCD 
• External Antenna connection 
• GeoSNIFFER compatible 
• Nickel-cadmium battery (user replaceable) 
• Custom-made Holster available 
• Docking Station accessory 

1350 Port Repuplic Road, RO. Box 1106 
Harrisonturg, VA 22801 USA 

(540) 434-5965, In USA: (800) 336-9681 Fax: (540) 432-9794 
In Canada: INCOSPEC ELECTRONICS 

3150 Delaunay, Laval, Quebec H7L 5E1 • +514-686-0033 
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Test Results Speak Louder Than A Thousand Words! 

Test Report of a Leading Typical PDI-60M Test Report 

Brand Cost: $1500 Cost: Around Half 

No Hype 
No Gimmicks 

No Unnecessary 
Bells and Whistles 

Just Pure Performance 
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Exhibit Floor 

3) Author Bill Grant signed copies of 
"Cable Television" at the Bookstore. 

The DLPS-15DF high pass filter 
with surge suppression was new from 
Cable Innovations. Surge suppres-
sion is accomplished with a silicon chip. 

Cable Leakage Technologies' 
Wavetracker had new software and 
2-5 meter positioned accuracy. 

Channell Commercial showed 
its new 600 Series heat dissipation 
covers. They are available on the 
company's SP1010, SPH1212 and 
SPH1432 enclosures. 

CommScope highlighted 
a new line of 50 ohm coaxi-
al cables, Cell Reach. 
A new line of universal 

remotes was rolled out by 
Contec. 
New from Dawn 

Satellite was a line of 
block translators and down-
converters for satellite 
receivers. 

Electroline unveiled 90 
V powering options for its 
line of passive and 
active multitaps, including 
the 1 GHz SuperTap and 
the compact addressable 

tap (CAT). Also new from the com-
pany was the addressable drop 
extender that featured an integrat-
ed drop amplifier with 18 dB gain, 
surge protection, equalization and 
internal power supply. 
Fotec showed off a $239 fiber 

power meter, the FOtest'R. 
The FiberSTAT fiber switch module 

was added to GC 1%)chnologies fiber 
monitoring and test system. It can mon-
itor anywhere from two to 72 fibers. 

YOUR BEST INVESTMENT 
DOWN THE LINE 

THE 12 UNDERGROUND PIPE & 
CABLE LAYER 

m 
• Lays wire or pipe to 1 6'. 
depth 

• Simple, efficient all 
mechanical drive 

• Rugged yet compact & 
highly maneuverable 

• 850 lbs. on rubber tracks 
provide for minimal lawn 
damage 

• Reliable, consistent 
performance in a low 
maintenance machine 

• Operator training provided 

• 16 hp. Kohler magnum 
engine 

• Boring attachment 
available 

LINE. -WARD 
CORPORATION 

157 SENECA C REEK ROAD 

BUFFALO, NY 14224 • 716 675-7373 

FAX 716 674-5334 • 800 816-9621 

A fiber-optic pulling capstan that 
can easily be used with existing 
pulling equipment was new from 
G111P. 
On the local commercial insertion 

front, Fox Electronics introduced 
test equipment to troubleshoot such 
systems. 

General Instrument displayed 
its new MegaStar 1,550 nm fiber-optic 
analogtransmission product family. 
An expandable environmental cabi-

net was made available by Hennessy. 
The M-UCN modular design cabinet is 
constructed of aluminum and designed 
to meet Bellcore specifications. 

Harmonic Lightvvaves showed 
its new HLS 1000 splitter series. It 
can be custom-configured into a vari-
ety of split ratios, allowing one trans-
mitter to supply up to 16 separate 
nodes or receivers at power levels opti-
mized for the operator's application. 
New from Hewlett-Packard was 

a sweep/ingress analyzer designed to 
enable broadband communications 
engineers and technicians to test the 
forward and return paths and quick-
ly troubleshoot their systems despite 

Fastest Drop Identification 

Coax Tracer System 

Is Tempo's Coax Tracer 
System (CTS) takes 
the guesswork out of 
coax identification and 
location. The unique 

probe identifies the transmitters 
two tones inductively and 
capacitively, finds splitters and 
shorts and helps in troubleshooting 

drop problems, thus saving you 
time at drop identification. 
Call today for more information. 

TEMPO RESEARCH 
Findee A getter AV • 

1221 Liberty Way • Vista. CA 92083 
(619)598-8900 • FAX (619)598-5634 

(800)642-2155 
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IT'S QUALITY TIME. 

MORE THAN A TRAP, 
AN EAGLE IS A SATISFIED CUSTOMER WATCHING A CLEAR SIGNAL WITH NO DEGRADATION, 
AND NO INTERFERENCE FROM ADJACENT CHANNELS. 

EAGLE QUALITY ALSO SATISFIES ENGINEERS, INSTALLERS AND GENERAL MANAGERS. 
EAGLE TESTS EVERY PRODUCT DURING IN-PROCESS TUNING AND AGAIN AT FINAL 
INSPECTION. AND EAGLE QUALITY CONTROL CHECKS YOUR ORDER 
AGAIN TO INSURE IT MEETS OUR HIGHEST STANDARDS. 

FOR QUALITY THAT SATISFIES, 
CALL 1-800-448-7474, 
SALES EXTENSION 20. 

Reader Service Number 74 
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Exhibit Floor 

the presence of ingress. As well, H-P 
and Sarnoff announced the HP 
E6276A MPEG scope DVB, a real-time 
MPEG-2 analyzer for digital video 
broadcast systems and networks. 

Highlighted by ISC Datacom was 
a new asynchronous cable modem. It 
is designed to operate at any data 
rate up to 19.2 kbps, protocol trans-
parent. 
Jameson introduced two lines of 

stringing blocks, Easy Rider and 
Versa Block. Also new were 60x and 
90x corner blocks and two types of 
mounting brackets. 

The new Xpress 12 x 1 serial 
video and audio switcher was at 
Leitch's display. It is a one-rack 
unit with a built-in analog video 
and audio monitoring output option. 
The company also came up with a 
serial protocol (SPT-1000-SXY) that 
allows Leitch's routers to be con-
trolled by other makers' control sys-
tems and vice versa. 
A new emergency alert system 

was unveiled by Mega Hertz and 
Sage Alerting Systems. It is said 
to be "the most advanced audio and 

video emergency alert system 
available for cable TV operators." 

Motorola announced it agreed to 
license Macrovison's pay-per-view 
copyprotection technology. Motorola 
plans to incorporate the technology 
into its integrated circuits for the 
cable set-top, direct broadcast 
receiver, DVD and other markets. 

The CMS 2000 from Norscan 
was on hand at Expo. It is a fiber 
monitoring system that provides 
early warning of any damage. 

Ortronics showed its new 
Category 5 110 patch panels with 
hinged wire management. Designed 
for rear access applications where 
space is limited, the panels open 
down for easy termination. 

The Supreme Series headend 
line was expanded by Passive 
Devices with a new, high-perfor-
mance "T" channel modulator called 
the PDI 60 CMT. The PDI 60 AP 
agile heterodyne processor was 
rolled out by the company as well. 
It provides the operator with the 
option of cable-to-cable or UHF-to-
cable, and is HRC-switchable. Also 

new was the Mighty Mod Plus SAW 
filtered, fixed channel modulator. 

Phasecom showed its new P445 
cable modem. Data transfer at 2.048 
Mbps is offered. Also new were 
reverse channel spectrum organizer 
solutions. 
Power Guard displayed its new 

Uninterruptible Common Ferro 
(UCF). It's a cable system-friendly 
90 volt powering system. 

The ER series standby power sup-
ply product family was new from 
Powertronics. It is designed for 
node powering in HFC architectures. 
QEC announced its new Q-

switch line of matrix RF switching 
systems was optimized for 16 x 16 
modular building blocks. 

Offered in 10 dB or 20 dB of 
gain, Qintar showed off its RAMP 
Series of house amplifiers. 

Quality RF rolled out 550 MHz 
replacement line extender modules 
for Jerrold JLE, JLC, JLP, JLX and 
Pathmaker Plus PAL housings. 
They are offered with integral two-
way filters and accept a transistor 
return from QRF. 

Quality Connections 
for over 20 years 

1 GHz GOLD LINE SERIES 
for aluminum sheathed cables. 

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

211 Telson Rd., Markham, Ont., 
L3R 1E7 Canada, s-ri PLI N G Phone: (905) 475-6920 

tzid  Toll Free: 1-800-285-3940 
CONNECTORS Fax: (905) 475-7228 

Serving the industry since 1973 

WADE ANTENNA LTD 

Upgrading or Replacing 
Your Oft-Air Antennas? 

We have Parabolic Antennas with 
16 degree beamwidth and up to 22 dB gain. 

We also have Log Periodic Phased Arrays with 
as low as 11 degree beamwidth and up to 20 dB gain. 

Before you make your next antenna 
purchase, call Wade Antenna Ltd. 
and find out how we can help you. 

Call Wade Antenna Ltd. 

1-800-463-1607 
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To TEST W ORLDWIDE 
CATV PLANS... 

You can buy 
all these generators... ...or just one 

RDL CSG. 

• A cost-effective, 
future-proof CATV 
test solution. 

• Can emulate any 
CATV frequency 
plan. 

• Completely 
programmable. 

• Generates 
coherent & free-
running signals. 

• Fully IEEE-488 
controllable. 

Pr he latest broadband hybrid fiber-coax systems add complexity to CATV 
testing...but they don't have to add cost. Thanks to RDL's new 

CSG multi-tone signal generator, you need only one instrument 
to test every CATV frequency plan. Now and in the future. 

The CSG is completely programmable, so you can emulate any 
standard test condition, generate phase-locked and unlocked signals, and 
automatically insert any power level and amplitude tilt your tests require. 

The CSG includes IEEE-488 capability as a standard feature too, so it's as 
proficient in a large ATE system as it is in the lab. And only the CSG gives 
you the option to include the effect of carrier phase in CATV measurements, 
an essential tool if you're building amplifiers and other active components 
for HFC service. Best of all, the CSG is easily expandable, so you can buy an 
IRC generator today and inexpensively make it a PAL generator tomorrow. 

So why buy racks of signal generators when one CSG can do their job and 
so much more? 

For more information about the CSG, contact RDL at 

(610) 825-3750, or fax us at (610) 825-3530. 

R F 
INC. aont.erd cicite \.:ptinelitieeansle!jrraettmioennts 

Korea 01182 2571 2026 France 011 3956 8131 UK 011 44 202 872771 
Japan 011 81 3343 1800 Gemany 011 49 8641 5036 

7th Ave. & Freeclley St., Conshohocken, PA 19428 
Telephone: 610-825-3750 Fax: 610-825-3530 
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24-HOUR NE‘i% 
Lectro and Exide Electronics. Providing 'Round-The-Clock Power 



G THE BEST 
S FOR CABLE. 

Protection Solutions to the Cable Telecommunications Industry. 

4te4 
4 >4  

ectro products have long been known 

for innovative power protection in the CATV 

industry. Now Lectro is part of Exide 

Electronics, the worldwide leader in power 

management, with the products and support 

to offer you better coverage than ever before. 

Exide Electronics has years of experience 

providing the exacting, non-

stop protection required to 

ensure uptime for everything 

from PCs to global networks. 

This history includes a broad 

range of experience bringing 

technologies, products, services, 

and partnerships that far 

exceed the conventional. 

Which means that as you 
Official Supplier of Power 

add the infrastructure Protection Solutions to the 1996 
Atlanta Olympic Games 

to provide more advanced broadband 

LectroS Zero Transfer Time (Z77) line 
is designed to support emerging cable 

mission-critical solutions to such telecommunications services. 

industries as banking, air traffic control— 

even the 1996 Olympic Games. Exide 

Electronics is the world's only supplier of 

Strategic Power Management," mobilizing 

LecTro 
A PRODUCT OF EX/DE ELECTRONICS CORPORATION 

Reader Service Number 122 
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services in the future, we'll have the 

resources to support 

your systems. 

You'll still find the 

superior line of Lectro 

products the cable 

telecommunications industry 

turns to for innovation and 

reliability. Including the Zero Transfer Time 

(ZTT) family of power management solutions, 

the first true uninterruptible power systems 

introduced in the industry. And we'll 

continue to develop and support new ones. 

So stay tuned. 

1EXIDE 
ELECTRONICS 

Strategic Power Management 



Exhibit Floor 

Showed off by Reltec was the 
new Vortex power platform, an inte-
grated power solution designed for 
the needs of DC-powered wireless 
and wireline applications. 

Ripley showed off a new 
Cablematic tool. The universal drop 
trimmer (UDT) has interchangeable 
blade cassettes that perform to 
SCTE and Bellcore specs. 
An exclusive 16-way splitter was 

made available by RMS. It's for use 
in multi-dwelling installs and also 
can be used as a headend combiner. 

Sadelco added the Minimax 800 
signal level meter to its bag of tricks. 
Digital tuning and an aut,oranging 
attenuator are featured in the product. 

SeaChange Technology intro-
duced MediaCluster, a technology 
said to allow its video servers to 
scale gracefully and share storage 
without replication. 

Sencore took advantage of Expo 
to unveil its SL755 Director hand-
held MMDS digital signal level 
meter. It allows you to tune to any 
channel or frequency in the spec-
trum from 50-860 MHz. 
A distribution agreement was 

announced by Sprint/North 
Supply to market a new emergency 
alert system. The MIP-921 encoder/ 
decoder is from HollyAnne Corp. 

Stanford Telecom unveiled the 
STEL-1108 applications specific inte-
grated circuits modulator chip for 
hybrid fiber/coax (HFC) networks. 
The product is a complete quadra-
ture phase shift keying (QPSK) mod-
ulator on a single chip that features 
clock speeds up to 126 MHz. The new 
STEL-9244 burst receiver for inter-
active CATV digital headend equip-
ment also was on display. 

Superior Electronics and 
Scientific-Atlanta announced an 
agreement to co-develop solutions to 
monitor and manage headend func-
tions. S-A's analog headend man-
agement products and Superior's 
Cheetah HE-1000 headend signal 
analyzer will be integrated. 

Antares, a new modular fiber-
optic transmission system, was 
highlighted by Sychronous. 

Demonstrated by Tektronix was 
a new digital channel RF measure-
ment feature on its portable spec-
trum analyzer. 
A new manual clip to attach drop 

cable was shown by Telecrafter. 

A recently completed series of 
instructional videos on the sub-
ject of semi-flexible coaxial cable 
were offered by Times Fiber. 
The videos cover handling and 
storage, aerial and underground 
installation, and preparation for 
connectorization. 

Unveiled by Tekron was the 
SMC system for emergency 
remote-controlled IF and base-
band matrix switching. 

Trilogy's new drop cable was 
on display. It was designed 
exclusively for the wireless and 
microwave TV industries and is 
messengered with built-in 
antenna discharge ground wire. 
New from Triple Crown was the 

IMX Series of single hybrid indoor 
MDU amplifiers. Features include 
power doubling and add-on active or 
passive two-way operation. 

Debuted by Vela were four-chan-
nel MPEG-2 decoder boards for ad 
insertion and near-video-on-demand. 
They allow insertion from a server in 
analog streams. 

Video Data Systems showed its 
ViDStar, a new graphics video bill-
board and super controller for auto-
mated video presentation applications, 
and its new Series 800 micro playback 
system. 

Highlighted by Viewsonics was its 
new return path amplifier series. The 
series is made in the company's mini-
amplifier housing that is about the 
size of a three-way splitter. 
Wavetek showed a new monitor-

ing package, the CMS1000. It is 
made up of PC-based central moni-
toring software and remote monitor-
ing units with the company's Stealth 
measurement technology The compa-
ny also announced it has incorporat-
ed a highly sensitive leakage detec-
tion mode and Micro-Stealth mea-
surement technology into one prod-
uct, the CLI-1450. 

4) A fiber-optic splicing workshop was 
offered on the show "loon 

Fiber splicing 
Checking out the latest in cable 

telecommunications products and 
services wasn't the only thing to do 
in the exhibit hall. For example, 
AMP and Sprint/North Supply gave 
everyone the chance to perform a 
splice at the special fiber-optic splic-
ing workshop, which was located on 
the show floor. Personalized certifi-
cates were presented to successful 

participants to acknowledge their 
splicing expertise. 

Bookstore 
The SCTE boasts some of the best 

technical training tools in the cable 
telecommunications business and at 
Expo you could peruse the Society's 
offerings at the SCTE Bookstore, locat-
ed in the exhibit hall. If you ever 
wanted to meet the author of the clas-
sic, Cable Television, the SCTE 
Bookstore offered you your chance. Bill 
Grant was on hand to chat with atten-
dees as well as autograph his book. 

Exhibitor training center 
A technical training center at the 

entrance to the exhibit hall allowed 
Expo exhibitors to offer formal presen-
tations of their products and related 
technologies. Presentations included: 
• "The Super Headend" by ADC 
Telecommunications 
• "Understanding TDRs" by Riser-
Bond Instruments 
• "Crash Protection for CATV 

Systems-Powering Demo" by Exide 
Electronics 
• "Balancing Bi-Directional HFC 

Systems" by Hewlett-Packard 
• "Protection Connections Without 

Heat or Flame" by Contech Systems 
• "Installation" by Diamond 

Communication Products 
• "Implementation of EAS" by 

Mega Hertz 
• "Inexpensive Digital Ad 

Insertion" by Adtec 
• "Drake EAS Modulators" by 

R.L. Drake 
• "Advanced Design On-Line UPS" 

by Performance Cable TV Products 
• "Data Over Cable TV" by 

LanCity Corp.—LH 
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00K SOLID 
"T" CHANNEL PERFORMANCE 

UNBEATABLE VALUE 
Like the ancient Parthenon, the PDI-60CMT "T" channel modulator will 
stand the test of time. This outstanding broadcast quality modulator 
undergoes rigorous electrical and mechanical testing to maintain the 
outstanding quality one has come to expect from PDI's headend 
equipment. 

The PDI-60CM T will meet or exceed all FCC proof of 
performance tests. 

For more information call Passive Devicés, Inc. - 
1-800-242-1606 (407)998-0600 Fax: (407)998-0608' 
http://www.PDI-EFT.com Hablamos Español E Falamos Portugues 

Features: 
60 dBmV output 
Available for T-7 to T-13 
BTS C stereo compatible= 
Rigorous quality control 
Excellent audio and 
video linearity 
Composite IF loop 
2 year warranty 

electro 

telecommunications 
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We're the only one 
that counts. 
Installed, revenue-generating 

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 

the leader who has 

made telephony over cable a 

reality. Call 800/445-6501 today. 

ertellabs 
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Fiber 
Distribution 
Units 
Multilink 
connections 
manage your fiber 
needs with 
flexibility, 
accessibility and 
modularity/ 
interchangeability. IS SISSeee 

a 

Offering a Full Line of Premise Wiring Cabinets and Accessories. 

7)80 Ternes Avenue P.O. Box 955, 
Elyria, OH 44035 

Phone (216)366-6966 - area code subject to 
change June I, 1997 to (440). 
FAX (216)366-6802 

24 Hour Voice Messaging 
Worldwide Distribution 

Internet: hup://www.multilinkinc.com/multilinkinc 
E-mail: MuLink@ix.netcom.com 

Engineered to Make the Difference 

BiCSi 
FIABER 

0Multilink, Inc. 1996 

Reader Service Number 9 

levels among direct broadcast satel-
lite (DBS) users. 

Out of the 2,394 Primestar 
subscribers surveyed, 48.9% gave 
their service the highest possible 
ranking. Over 77% gave the ser-
vice a satisfaction rate of 4 or 5 
on a scale of 1-5 with 5 being the 
most satisfied. 

The study reinforces Primes-
tar's own research the company 
collected last November, which in-
dicated 93% of its customers were 
satisfied with the service and 76% 
were very satisfied. 

In Primestar's research, the 
degree of satisfaction was based 
on 18 factors including picture 
quality (with 96% of customers 
being very satisfied), sound quality 
(95%), view feature (95%), and 
ease of use (92%). 

ITV launched 
by GTEamericast 

GTEamericast launched its 
GTEmainstreet interactive TV 
(ITV) service in Clearwater, FL. 
It is a joint venture between 
GTE, Ameritech, Southwestern 
Bell and Southern New England 
Telephone. Five hundred sub-
scribers now have the service, but 
projections of 20,000 by the end 
of 1997 have been issued. 

Occupying two channels on 
GTEamericast's 78-channel 
system, subscribers use a remote 
control with an alpha key pad as 
a keyboard to operate. Features 
include real-time stock quotes, 
weather forecasts, ticket purchas-
ing and full-motion video games. 
CT sister publication CableFAX 

reported that GTE's Al Giannotti 
said the goal is to draw subscribers 
from Time Warner's 730,00-sub-
scriber base in the Tampa, FL 
area. Time Warner said it had no 
immediate plans to upgrade the 
MSO's Tampa system to support 
interactive TV, but there are plans 
in all of the systems to upgrade 
to support digital and TW's Road 
Runner Internet access service. 

NOTES 
• TCI named John Malone to 

the additional position of chair-
man of the company's board of 
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Parties aid Mere 

Hospitality Nashville style 

what would Expo be without 
the chance belly up to the 
hors d'oeuvres tables and 

a do a little palm pumping with 
old friends at the show's social 
events? Plenty of receptions had 
attendees kicking up their heels 
or just plain ol' settin' a spell after 
a full day of cable telecommunica-
tions technology. 

The traditional Arrival Night 
Reception sponsored by Wavetek 
RF Products was followed the next 
evening by the Welcome Reception 
hosted by Alpha Technologies, 
Harmonic Lightwaves, Hewlett-
Packard, Sprint/North Supply and 
Times Fiber Communications. The 
Welcome Reception featured the 
Fifth National Cable-Tec Games. 

Let the Games begin 
Answer: It's caused by excur-

sion modulation in a modulator. 
Question: What is white com-

pression? 
"You got it. Sixty points to Lee 

Summers," bellowed Cable 
Jeopardy host Steve Allen. 

1) Hot dogs and all the fixins were served at Watetek's Welcome 
Reception. 2) Attendees flocked to Expo Evening. 

Summers, of Time Warner 
Entertainment in Memphis, TN, 
was the eventual overall winner 

at the Cab-Tec Games. 
The competition, which took 

about three-and-a-half hours, was 
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PROTECT YOUR 
SOUND INVESTMENT 
PROTECT YOURSELF FROM CUSTOMER COMPLAINTS 

AUDIO LEVELS • STEREO SEPARATION • STEREO PHASE • SAP 

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

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

• 

1111.011 

4,141, 

• • 

CUMU 

COMM( h. 501A10,1 

IIE ti 

L R L 

• 
MI A LEVEL St g, LEVEL. 

deviation on the TV modulator can 
be done using the TSD. 
• MTS-2B - Stereo generator 

with AGC, dual inputs and 
frequency response flat to 15 kHz. 
Represents the top of the line. 
• MTS-2C - AGC, dual inputs 

and frequency response 
to 14 kHz. 

• MTS-4 - Dual inputs, 14 kHz 
frequency response, compact 
design, 3 units per 1'71" rack 
space. 
• SE-1 -14 kHz response and 

3 units per rack space, most eco-
nomical stereo generator. 
• SAP-1/SAP-2 - Second 

Audio Program generator. 
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• AGC432 - Automatic Gain 
Control protects from over/under 
modulation. 

It takes the right equipment to 
offer quality audio. With our 
excellent perfor mance and 
unmatched features. Learning is 
your Sound Investment. Call or 
write today for information on our 
full line of audio equipment. 

LLEAIVIING INDUSTRIES 
15339 Baitanca Parkway. Irvine, CA 92718 

(800) 4 - LEAMING 
(714) 727-4144 • FAX (714) 727-3650 

Intlp://www.leaming.com 

.41111.11. 
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LEANIING INDUSTRIES 

ISO IV STEREO R. SAP DECODER 

MIS-28 BTSC STEREO GENERATOR 

iLEANIING INDUSTRIES 
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Parties aid More 

comprised of five events ranging 
from Cable Jeopardy to trunk/ 
feeder cable splicing. Roughly 50 
cable technicians from around the 
country competed in teams of five. 
Other events included meter 
reading, OTDR and "Go Fetch" in 
which participants had to scrab-
ble through a wooden box and 
identify various pieces of cable 
equipment. 

While a good time seemed to be 
had by all, the cable technicians 
were intent on showing their 
stuff. So intent in fact, that one 
participant continued splicing his 
cable despite the blood flowing 
from his thumb. 

Over at the meter reading 
table, Sencore's Alan Baarson 
looked on as a technician raced 
against the clock. "This stuff 
stretches their knowledge a little 
bit," said Baarson, noting, "It's not 
necessarily something they do on 
a daily basis, but it's something 
they need to do." Baarson said 
Sencore is trying to get more 
involved with SCTE at a local 
level and "it just kind of carried 
over to the national shows." 

Participants in the games 
donned T-shirts and baseball caps 
with the "Cable Guy" logo on it, in 
good-natured recognition of the 
new Jim Carrey movie. Despite the 
industry's attempt to make light of 
Carrey's newest role, evidence of 
cable's real feelings often arose. 
This was the case when Jeopardy's 
Allen quipped: "Folks, anybody who 
would play 'Dumb and Dumber' 
and 'Pet Detective' doesn't have a 
lot of credibility. Really, don't take 
it too seriously." 

Winners for the Games are as 
follows: 

Overall: 1st) Lee Summers, 
Time Warner Entertainment; 2nd) 
Doug Hamilton, Paragon; 3rd) Dan 
Kowal, Charter Communications. 
Go Fetch: 1st) Steve Dyche, St. 

Joseph Cablevision; 2nd) Steve 
Strouth, Time Warner Enter-tain-
ment; 3rd) Thomas Saylor, Tech 
Services. 

Splicing: 1st) Doug Hamilton; 
2nd) Dan Kowal; 3rd) Jimmy 
Smith, Lakewood Cablevision. 

Jeopardy: 1st) Thomas Saylor; 
2nd) Steve Georgia, TCI; 3rd) Lee 
Summers. 

3) There were plenty of vittles to 
choose from at Cable-Tee's par-
ties. 4) and 5) Tech types battled 
it out at the National Cable-Tee 
Games for bragging rights. 

Black Box: 1st) Maylo Zubik, 
Time Warner Entertainment; 2nd) 
Mark Hood, Friendship Cable; 
3rd) Thomas Saylor. 
OTDR: 1st) Doug Hamilton; 

2nd) Dan Kowal; 3rd) Jimmy 
Smith. 

SCTE Member Meeting 
Just prior to the Welcome 

Reception with its Cable-Tee Games, 
many SCTE members joined together 
at the Annual Membership Meeting 
and House of Delegates. There they 
had the opportunity to meet the 
Society's national board of directors 

who fielded questions and addressed 
concerns of the membership. 

Subcommitte meetings 
Also getting together at Cable-Tee 

Expo in Nashville were members of 
the SCTE engineering subcommit-
tees. With the introduction of two 
new groups, the Society now boasts 
seven subcommittees working on 
development of technical standards.—. 
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REPLACEMENT EQUALIZERS 
QUALITY RF SERVICES, JERROLD, SCIENTIFIC ATLANTA, 
MAGNAVOX,TEXSCAN 'T SERIES', PATHMAKER AND RCA 

LAMM» 
Replacement Equalizer For 

Scientific Atlanta 
OSA-330 MHZ 
OSA-450 MHz 
OSA-550 MHz 

OSA 750 MHz Now Available 

$12.00* 

Passband = 330, 400, 450, and 550 MHz 
Flatness = ± .15 dB 

Return Loss = ≥ -17 dB 
Insertion Loss = ≤ 1 dB 

Values 0. 3-30 in 1.5 dB increments 

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 

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 

PATHMAKER 
PADS 
$4.50 
0 to 6 dB 

9, 12 and 15 dB 

utfile0 
EQUALIZER $8.00 
300, 330 & 350 MHz 

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

PADS $5.50 
0, 3, 6, 9, 12, 15, 18 dB 

*DISCOUNTS AVAILABLE 
FOR QUANTITY 

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 

4(() 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 

11W 
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 

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 

7EXSCAN '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 

MIIMMq! 
TEXSCAN 'T SERIES' 

PADS - $5.50 
0 to 6 dB 

9. 12 and 15 dB 

lah   già1111M 
tie 

Equalizer for 
Jerrold JD( 

(Replaces Jerrold EQ 8c 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) 

Fixed Value Equalizer System 

Allows QLX to Replace SEP's 

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

LWJI e 
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 1 1 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 

Line Extender Equalizers 
(Replaces SEE by Jerrold) 

270 MHz, 300 MHz, 330 MHz, 
350MHz, 400 MHz 

$5.00 

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

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

JXP PADS 
$2.90 

(0 to 24 dB in 1 dB steps) 
Also available 

JXP A's-750 MHz 

SXP PADS 
$1.75 

(0 to 20 dB in 1 dB steps) 

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

(800) 327-9767 
QUALITY RF SERVICES, 

850 PARK WAY 
JUPITER, FL 33477 

INC. 
(516) 747-4998 

FAX (561) 744-4618 
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Parties and More 

All attendees were invited to sit in 
on these meetings. 

Subcommittees and their chairmen 
are as follows: 
• Data Standards (Chairman 

David Fellows of Continental) 
• Digital Video (Chairman Paul 

Hearty of General Instrument) 
• Emergency Alert System 

(Chairman Steve Johnson of Time 
Warner) 
• Maintenance Practices and 

Procedures (Chairman Bruce 
Weintraub of CTM) 
• Material Management/ Inventory 

(Chairman Tam Gimbel of Helicon) 
• Interface Practices (Chairman 

Jim Haag of Time Warner) 
• Design and Construction 

(Chairman Keith Burldey of Time 
Warner) 

For more details on how you can 
get involved with any of these sub-
committees, contact the SCTE at 
(610) 363-6888. Meetings are usual-
ly scheduled for major cable 
telecommunications trade shows 
(including Cable-Tec Expo). 

Ham reception 
At their annual Expo reception, 

amateur radio operators ("hams") 
employed in the cable industry 
matched call numbers with faces 
over refreshments served courtesy of 
Scientific-Atlanta. A highlight was 
the ham-related door prizes give-
away. Dozens of prizes were award-
ed, but lucky Scott Roach of Pioneer 
(KB8SSI) trotted off with the big 
prize: an IC-736 transceiver SM-20 
deluxe microphone donated by TCI 
and S-A. 

"SCTE LIST" party 
Dubbed the Online.users@expo. 

com Reception, at this gathering 
"SCTE LIST" group members met 
face to face rather than modem to 
modem. The group consists of over 
700 engineers and technicians 
who exchange information and 
ideas through the resources of the 
Internet. 

Loyal Order of the 704 
This private reception was open 

only to cable pioneers with 20+ 
years in the industry. For more 
details, see Rex Porter's "Editor's 
Letter" on page 6. — e 

6) Cable technicians fielded tough questions for "Cable Jeopardy." 
7) Augat's Steve Christopher congratulated Games winner Lee Summers, 
along with Phillips Business Information's Paul Levine and 7kt-scan's 
Barry Smith. 8) Amateur radio enthusiast Scott Roach (ICB8SSI) accept-
ed the big door prize from Ron Hranac (NOIVN) at the Ham Reception. 
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Your 
systems 
require 
it... 
VI Dual Compartment Housing 

  Uninterruptible Signal Et Power 

[VI. Power to the Port 

14 Power via Twisted Pair 

Milenium offers products for advanced 
networks NOW! 
All forward and backward compatible for 
your future upgrades. 

You can count on TVC to supply the 
Milenium products you want when you 
need them. 

Multi-taps - Line Passives 
Subscriber Passives 

Uninterrupted Signal iry Power 
Twisted Pair Powering 

Subscriber NIU Drop Powering 

Count on us!!! 

INCORPORATED 

NORTHEAST: Hershey, Pa 

1746 E. Chocolate Ave., Hershey, PM 17033 

(717) 533-4982 1-800-233-2147 

WEST: San Clemente, CA 
(714) 361-2011 1-800-755-1415 

SOUTHWEST: Houston, TX 

(713) 956-2984 1-800-346-3759 

SOUTHEAST: Sarasota, FL 
(941) 371-3444 1-800-245-4423 

G 
o 

'e 

antgonix 
CORPORATE OFFICE: 

Antrcnix Inc. (609) 395-1390 
440 Forsgote Dr., Cranbury, NJ 08512 

SALES/SERVICE: 
fintronix Soles (908') 446-2626 

GecJi Corporote Pork, Engl shtown, NJ 07726 

2000 
Amonix 

2000 - ENGINEERED AND MANUFACTURED BY AN'RONIX 
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Parties and More 

Expo Evening 
The big shindig proved to be "Expo 

Evenin' on Hickory Ridge." Expo 
Evers hunkered down with barbecue 
and down-home country-style food in 
a hillbilly setting. Many donned coun-
try music bandannas and did some 
boot stompin' to the sounds of Tim 
Watson and Blackcreek. 

Sponsors for the party included 
Antec, CommScope, General 
Instrument, Scientific-Atlanta and 
the SCTE. 

And more ... 
Other social events at Expo 

included a Christians in Cable 
Breakfast as well as the Fifth 
Annual SCTE Golf Iburnament, 
which has come to traditionally 
mark the end of Expo. 

Next year, cable's technical com-
munity will meet in Orlando, FL, 
from June 4-7 for Cable-Tec Expo 
'97. See you there. 

Emerging Technologies 
You won't have to wait until next 

June for the next SCTE conference. 

9) Rex Porter (at mie) inducts 20+ year veterans into the Loyal 
Order of the 704 at a private reception 

From Jan. 9-11, 1997, the Society 
will be holding its Conference on 
Emerging Technologies where it 
held this year's Expo—the 
Opryland Hotel Convention Center 
in Nashville. 

Ibpics of discussion will include 
digital compression and transmis-

sion, telephony, multimedia and 
future technologies. 
If you are interested in presenting 
a technical paper at the conference, 
contact Roberta Dainton at (610) 
363-6888. Submissions should 
include an abstract and the dead-
line is Sept. 1.—AJ, LU 

lifiGtobli Ufa" IL 

Established 1975 

DigiCipher (IRD) K Series Taps, 
Splitters & Couplers 

"Call us for all your Jerrold requirements" 
DENVER, CO ATLANTA, GA ST LOUIS, MO PHOENIX, AZ 
800-525-8386 800-962-5966 800-821-6800 800-683-8839 

303-779-1717 OCALA, FL INDIANAPOLIS, IN 
303-779-1749 FAX 800-922-9200 800-761-7610 http://www.megahz.com 

"Unique" Products For the 21st Century! 2 

S450M (MODULATOR) 8450 P 

Reprints 
Reprints 
Reprints 

Contact 
Robert Lennon 

(301) 340-7788 
ext. 2009 
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e tee 

Don'st be in thé dalk about the 
status of your.fibér netwórk; ; 

• 

GCT's FiberSTATT" 
offers affordable, 
round-the-clock 
fiber protection with 
real-time network 
monitoring, testing 
and restoration. 

d 

• 

• • 

Don't be in the dark while a small problem turns into a big problem for your fiber network! With GU's 
innovative FiberSur network protection system, you will stay informed of your network status and be able 
to take steps immediately to identify and solve any potential problems with signal transmission. 

• 

• 

FiberSzem makes it possible to: 

Resolve optical power down to 0.1dB to quickly 
identify the smallest signal loss and safeguard 
against any intrusion on network security. 
Convenient user-programmable alarms allow 
specific major/minor alarm settings for each fiber 
in the system. 

Troubleshoot live fibers with industry off-the-shelf 
OTDRs without disrupting traffic on your lines. 
By utilizing passive access to the fibers under test, 
FiberSTAC is non-intrusive and fail-safe. 

Remotely monitor power levels on up to 360 fibers at 
up to 64 separate locations and generate 
numerical or graphical reports on network status. 
A compact system design allows FiberSTArTm to 
monitor up to 72 fibers in a single 19" or 23" rack 
mount shelf. 

Collect and store data on every fiber in your system 
simultaneously at intervals you program. See for 
yourself the subtle effects of temperature, water 
and aging system components/splices on your 
network over time. 

• e 
Call or write for more information: 
(800) 746-4578 Fax (770) 994-8555 
1897 Providence Court, Atlanta, GA 30337 

• 

Plug in standard data analyzers to evaluate DS3/DSI, 
ATM, SONET and 0C3 transmission status. User 
interfaces include local PC, dial-up, and network 
connection to report alarms to the central office. 

Activate route protection switching should an 
unavoidable catastrophe activate major alarm 
settings. FiberSve provides fully automated 
network restoration 24 hours a day, 7 days a 
week. 

Md fiber protection incrementally as your network 
grows. Pay for what you need now and expand 
economically as future requirements dictate. 

From telephone networks to CATV, the status of fiber 
performance is critical in determining network 
reliability. Don't be in the dark when Fibereme" can 
show you the way. 

FiberSTem — a brilliant solution available only from 
GC Technologies. 

ble 

•echnologies 
Beede Company • Eight Decades of Technology 
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EMERGENCY ALERT 

Th 

Don't let the E 
"G riffey's rounding 

ball deep into righ 
plate—it's going to 
on its feet, and th 

`THIS IS A TEST. For the 
will conduct a test of the Eme 
This is only a test." 

By Alex Zavistoyich 

th Hour 
S deadline catch you off-guard 

after belting a long fly 
eld! Here's the throw to the 
a close one! The crowd's 
I is ... 
60 nds, this s 
cy B adcast Sys 

The intrusive two-tone alert signal punctuating 
Emergency Broadcast System (EBS) announcements has 
ruined many a ball game over the years. The good news for 
viewers is this tired old system has been replaced by 
souped-up enhancement that will eventually make the two-
tone signal a thing of the past. The bad news for operators 
is compliance is mandatory for most systems. After July 1, 
1997, you may be penalized for not taking part. 
EBS is a product of America's "duck-and-cover" days, 

designed to create a conduit by which the president 
could speak to the public in times of national emer-
gency. By the beginning of this decade, however, 
broadcasters were complaining that the 
two-tone test signal made viewers 
tune to other stations. They 
claimed the test created a "cry 
wolf" attitude among the 

Alex Zavistovich is 
senior editor of 
"Communications 
Technology." He 
can be reached 
at (301) 340-
7788, ext. 
2134. 

public, which was just as apt to ignore a real emergency 
alert as a test. 

The Federal Communications Commission took on the 
revamping of the EBS during Al Sikes' chairmanship. Sikes 
applauded the effort to create an Emergency Alert System 
(EAS) successor to the EBS, emphasizing its importance to 
cable as a means of establishing parity with broadcasters. 

In the early fight for a succeeding technology, two sys-
tems stood toe-to-toe: The National Weather Service's 
Weather Radar Specific Area Message Encoder 

AME), supported by TFT Inc., and the Radio 
dcast Data System (RBDS) from Sage Alerting 

Systems. Limited to broadcast applications only, RBDS did 
not answer the bell in the final round. In a 1994 ruling, the 
FCC named WRSAME technology as the basis for EAS. 
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That encode/decode protocol is now promoted by Sage, TFT 
and a handful of other vendors, including Mega Hertz, 
Information Age Systems and StarNet Development Inc. 

Under the terms of the FCC's ruling, EAS participants 
must monitor at least two sources for EAS information, and 
decode and respond to header information encoded in the 
EAS's frequency shift key transmission. Audio override 
must be provided for all channels, with emergency-specific 
video and audio on one channel, and some means of alerting 
for the hearing impaired must be 
included. Cable systems must be 
able to generate an alert them-
selves. 

Uphill struggle 
The entire EAS ruling process 

has been an uphill struggle to ed-
ucate the FCC on the difference 
between cable and broadcasting 
operations. 

Steve Johnson is a senior pro-
ject engineer for Time Warner 
Cable in Denver. Since 1992, 
Johnson has served on the 
Society of Cable Telecommuni-
cations Engineers' EBS 
Subcommittee, working with the 
FCC and coordinating with ven-
dors to find cost-effective solu-
tions for complying with the EAS 
program. 

Early on, said Johnson, "the FCC was treating cable TV 
like a broadcaster with 50 to 80 channels. They were say-
ing, We'll just have them put a crawl on when the alert 
comes down, maybe have them read a script.' We had to 
educate them that cable operations didn't have crawl capa-

bility on all of our channels, nor did we have manned 
sites for reading scripts." 

Johnson's subcommittee also tried to find 
a way to reuse existing equipment. 

Many cable TV systems have fran-
chise requirements for audio 

override capability, Johnson 
explained, and wanted 

to reuse as much of 
that equipment as 

possible for EAS 
compliance. 

There 
are a cou-
ple of 
open 

"For cable operators, 
the entire ruling 
process has been 

an uphill 
struggle to educate 

the FCC on the 
difference between 

cable and 
broadcasting operations." 

issues the Commission still must address as far as cable is 
concerned. Chief among those, according to Johnson, is 
participation of small cable systems, and the definition of 
what a small system is. Until that's resolved, Johnson said, 
cable systems will hesitate to buy equipment. 

Last December, the National Cable Television 
Association and SCTE met with the FCC to air their con-
cerns about the EAS ruling. Following the meeting, the 
Cable Services Bureau proposed a definition to the 

Compliance Bureau (under 
which the EAS is included), sug-
gesting a definition of a small 
cable system as 5,000 sub-
scribers, and offering provisions 
for participation. 
The recommendation would 

have systems over 10,000 sub-
scribers provide video and audio 
override on all channels. Systems 
of 5,000 to 10,000 would have 
audio on all channels and video 
information on one channel. At 
the year 2001, those systems 
would have to move to video and 
audio on all channels. Small sys-
tems would be under no FCC 
obligation to participate in EAS 
but could do so on a voluntary 
basis. 
The FCC says there are some 

11,000 headends in the United 
States. As many as 30-40% of those, Johnson estimated, 
serve fewer than 5,000 subscribers and may therefore be 
exempt. Of course, that means at least 60-70% will have to 
adopt the system in some manner. 

Crime and punishment 
Cable systems have been slow to comply with the FCC's 

implementation date for EAS until a final report and order 
clarifying exempt systems has been issued. And yet, the 
window is closing. 

Frank Lucia, acting chief for EAS in the FCC's 
Compliance and Information Bureau, conveyed a sense of 
urgency about delivering the final report and order. At 
press time, a version of the report was being circulated in 
the Commission, but had yet to be adopted or released. 
"We're getting to within a year of the deadline," said Lucia. 
"We have to do something soon." 

Regardless of the outcome, many system operators 
would do well to adopt EAS, if only to avoid penalties 
imposed by the FCC. There is not much chance of an 
extension of the FCC's deadline. "Factors that might possi-
bly affect a cable operator's ability to comply by the dead-
line are whether sufficient equipment is available for every 
operator that requires it, and how long it would take to 
install necessary switching equipment," explained Lucia. 
"If those can be satisfied by the deadline, we wouldn't have 
a reason to move the date." 

Lucia would not comment on enforcement action likely 
to be taken by the FCC. However, David Sturdivant, an 
electronics engineer in the compliance division, noted that 
operators found to be out of compliance with the EAS 
requirement may initially have to pay a fine. The fine 
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Waveters Multi-User Stealth Reverse Sweep 
......,,,,,,,,mougan111111111101111111r 

Multi-User Capabilities... Get the latest Greater Pert OrMICe ... Only with the Wavetek Stealth do you enjoy 
in Wa‘ etel: sweep technology. With precise ineasuroments of forward and return path alignment and... 
the multi-user capabilities of the 

Stealth Reverse Ss cep System, your sweep technicians can 
simultaneously perform reverse sweeps and help eliminate the 
impact of ingress on the measurement. 

More Powerful... Engineered for powerful performance, the 
Stealth Reverse Sweep has +50dBmV output to ensure 
measurement capability, even in high ingress and noise 
environments or with high-loss test points. Sweep techs can 
quickly and easily perform sweeps, identify problem areas, 
and troubleshoot with the handheld Stealth. 

The Stealth is precision engineered to save time, simplify testing, 
reduce fatigue, and gain comprehensive results. No wonder the 
Stealth is preferred by technicians around the world. 

Reader Service Number 55 

Wavetek...panners in productivity for over 35 years 

WAve-re.K 

• Up to 10 simultaneous users 
• 50dBmV output to help eliminate corruption from ingress 
• In-service signal analyzer for C/N and hum 
• Noise and ingress spectrum display 
• Automated 24-hour testing capability 
• High-resolution, easy-viewing LCD screens 
• Rugged/water resistant hand-held field unit 

Comfidence... The Stealth Reverse Sweep System is just part of 
a‘ etek's complete line of quality test and measurement 

equipment. We pioneered the SAM ... Sweepless Sweep ... and, 
Return Sweep Each product delivers all the performance, 
precision, speed, and ease of use you demand — at a value you 
expect - from the leader. We are your signal meter specialists. 

Power up for the interactive revolution with the Stealth Multi-User 
Reverse Sweep System. In the U.S. call, 

1-800-622-5515 
Waldwide Sales Mu 
United Kingdom (44) 1603-404-824 
France (33) 14746-6800 
Germany (49) 89-996-410 
Eastern Europe (43) 1-214-5110 

United States (1) 317-7 9351 
Southeast Asia (65) 356-2522 
Asia Pacific (852) 2788-6221 
China (86) 10-6500-2255 
Japan (81)427-57-3444 

http://www.wavetek.com 



Oscillator 

(Harmonic Signal Source) 

Balance Your Return Path 
7-42 MHz 

* Output Level 48d8-7 Harmonics 
Nicad Battery Operated 

* Supplied with Charger & Plug in 
Adaptor -110 & 220V available 

* Exclusive cv Design 

* One Year Limited Warranty 

* Special Frequencies Available 

leD 

inc. 
6454 E. Rogers Circle Boca Raton, Florida 33487 USA 

Tel: 561 998-9594 Toll Free: 1 800 645-7600 Fax: 1 561 998-3712 

amount was recently challenged by the National 
Association of Broadcasters, he said; the FCC's entire origi-
nal fee schedule is being overhauled. 

Whatever the fine, however, it is likely to be greater 
than the cost of the mandated equipment. According to 
John Winston, assistant bureau chief for information at the 
FCC, a fine may be imposed if the operator has EAS equip-
ment and chooses not to participate in a national emer-
gency alert. What's more, the cable operation will be 

TORNARI WATCH HAS BEEN I 

EAS technology allows alert messages to crawl 
across programming. 

required to go dark for the duration of the emergency 
ostensibly to limit the possibility of viewers in the stricken 
area missing information of impending danger. 

Plug-and-play 
One player in the EAS encode/decode marketplace, Sage 

Alerting Systems Inc., has teamed with Mega Hertz to 
facilitate its entry into the cable market Gerald LeBow, 
president of Sage, said the company sees three distinct 
markets for its "Endec" technology: cable, broadcast and 
public safety. While each segment has different require-
ments, LeBow noted, "We consciously designed the box to 
function in all three environments." 

In its simplest interpretation, cable compliance with 
EAS requires three pieces of hardware: an EAS 
encoder/decoder, a switching device and a character gener-
ator. In the partnership between Sage and Mega Hertz. 
Sage provided the Endec while Mega Hertz designed the 
switching boxes. For character generation, Video Data 
Systems co-developed software and hardware modifications 
to its products for the cable environment. "With the Endec, 
the VDS 840 EAS character generator and the Mega Hertz 
switching system, it's all plug-and-play" said LeBow. The 
system can be configured to send audio and video and 
assign a video details channel and crawl specifications. 

Steve Grossman, sales and marketing manager for 
Mega Hertz, noted the company's EAS package, dubbed 
the Sub Alert System, includes a CPU. enabling it to grow 
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and monitor all types of sources, not just what the FCC has 
required. 

Mega Hertz focuses on switches that can simultaneous-
ly switch audio and video, composite IF and separate 
audio/video IF sources. More importantly, said Grossman, 
the system is compatible with data transfer and telephony 
technology. The current alerting system uses a trunk 
switch that shuts off signals coming to or leaving the head-
end. According to Grossman, that could cause disconnec-
tion of cable modems; a subscriber downloading informa-
tion while a system is conducting an alert could possibly 
lose his work The Mega Hertz Sub Alert System only 
switches what is wired to the system. 

LeBow noted that the Sage system also can be used 
with other switching devices, such as Iris Technologies' 
Video Commander visual routing system, which he called 
"very intuitive." Iris Technologies President Jerry Salandro 
agreed, saying, "If a customer has our system, he can be in 
compliance with the EAS, providing he has an EAS system 
and character generator. The Visual Commander gives 
users the capability of routing what's coming to all modula-
tors in a headend." 

Iris Technologies, said Salandro, provides a flexible 
means of directing sources at the headend. "EAS is not a 
major issue for our customers," he conceded. "Most just 
want to solve the problem because it's a requirement man-
dated by the FCC. We show them how they can run their 
headend more efficiently. After that, it's no big deal to solve 
the problem of EAS compliance." 

As for the fate of Sage's RBDS system that lost to 
WRSAME as the FCC-approved EAS protocol, it may be 
down, but it's far from out. LeBow explained that the two 
technologies, while separate, can be combined to create a 
more powerful system: For example, in Contra Costa 
County, CA, 10 TCI and Viacom headends get EAS infor-
mation by monitoring RBDS sideband signals from five 
primary FM stations in the San Francisco area. 

The challenge of participation 
Monitoring information sources points out cable's chal-

lenge in participating in EAS. As Darryl Parker, director of 
sales and marketing for TF1', put it, "Cable has a much 
tougher job than broadcasting does. Broadcasters only have 
one channel to worry about." 

Broadcasters can get emergency information by EAS, 
teletype, news services, even from its listeners. Cable 
doesn't have that advantage because it has no operators. 
Cable needs an automatic system to take in and process 
information, said Parker. 

In TFT's marketing scheme, there's a natural liaison 
between cable systems and emergency managers. Parker 
explained, "Using EAS not only gives emergency managers 
access to broadcasters but to the cable community as well. 
Emergency managers never before had a way to get to the 
person watching tonight's pay-per-view movie. EAS gives 
them the vehicle to do that." 
TFr is partnering with Salt Lake City-based 

Information Age Systems in the cable market. "IAS manu-
factures switching systems required by cable operators for 
EAS implementation," said Parker. "They use our engine, 
the EAS 911 encoder/decoder, to drive their system. We 
receive the information from EAS protocol sources, or we 
generate it locally in the box, then furnish it to an external 
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device. The device comes back to our unit for a pre-
announcement message header and two-tone information, 
then goes through its interrupt routine." 

IAS President Bruce Robertson explained that the com-
pany provides monitoring receivers with the TFT unit as 
part of its basic package. However, with other manufactur-
ers such as Gorman-Redlich Manufacturing and MTS 
vying for FCC certification, JAS has established protocols 
to work with other systems as well. 

According to Robertson, LAS sells the 700 Series. The 
model 790 is a multiple receiver package; the 701 is a sys-
tems controller with character generator and audio; the 720 
is an IF modulator. Model 770 provides IF switching, and 
771 offers baseband switching. For the hearing impaired, 
LAS offer three options: a full-screen message switched at 
IF; a full-screen message switched at baseband; or a crawl-
ing message provided with the All-Channel Message 
System manufactured by StarNet Development Inc. 

Multiple system operators ought to put in one or two sys-
tems, Robertson encouraged. "Time is short," he explained, 
particularly for bringing local and state emergency commu-
nications committees up to speed. "Emergency committees 
need cable's assistance to train them in the system's use," 
he explained. Without it, EAS runs the risk of repeating the 
same problems associated with the original EBS system—it 
may be abused or never used. 

Pulling double duty 
Despite the impending deadline, early adopters of EAS 

in cable are few and far between. A common objection is 
that operators can't justify the expense for a product that 
doesn't really do much when there is no emergency. Some 
in the industry, therefore, are creating alerting devices that 
can serve more than one purpose. The All-Channel 
Message System (ACM) is typical of this trend. 

Bill Robertson, vice president of engineering and prod-
uct development for SDI, described ACM as a patented 
multichannel character generator that can serve up to 128 
channels. Used together with the 'ITT encoder/decoder and 
IAS's receiver product, information can be handed off to 
ACM, then formatted in audio and video and presented on 
all channels simultaneously. 

According to SDFs Robertson, the benefit of ACM is it 
doesn't only have to be used for EAS. "As a multichannel 
character generator, it can be used for a host of applica-
tions, such as pay-per-view promotion or messaging," he 
said. ACM also is not as invasive as other systems, 
Robertson maintained. "With this system, you can gauge 
the relative level of emergency, escalating from a crawl to 
an audio alert with crawl. You can run these messages 
across all channels, local broadcasters and premiums, 
before anyone else does." 

Another multipurpose alerting system comes from 
Cable Communication Systems. So new it was unnamed at 
press time, the company's system has a front end based on 
a rack-mounted PC running Wmdows 95 or Windows NT. 
Company president Arthur Leisey said the device uses 
Best Software Solutions' EAS software to run TFT encod-
ing and decoding in the background, while the rest of the 
computer can be used for other applications, such as the 
company's advanced pay-per-view messaging. 

Also new is the Cable Envoy addressable messaging 
system from Albrit Technologies Ltd. With this alert sys-

tern, video and audio override messages can be injected 
into any channel's program signal, for display of text in 
crawl, full page or multipage formats. Not only can the 
Cable Envoy provide video and audio emergency advi-
sories, it can be used to notify cable subscribers of program 
channel changes, promote pay-per-view services and insert 
advertising supplements and special programming. 

Market acceptance 
Why does the cable industry seem so determined to push 

the envelope for EAS compliance? Sage's LeBow noted that 
operators were never very enthusiastic about the system: 
"These were not smiling faces that said, 'What a neat ser-
vice. We'll finally have parity with the broadcasters.' " 

For TFT's Parker, part of the resistance stems from "the 
misconception that cable systems will be interrupted for 
any and every emergency transmitted over EAS." That's 
not true, he said. "Cable operators will be able to decide 
which events and locations will interrupt their systems. 

"If marketing people knew 
what they could do with the 
EAS technology apart from 
actual alerts, it would be 
more than just a thorn in 

their side." 

The unit may record the message, but if it hasn't been des-
ignated for alert notification, there will be no interruption 
of service. EAS will really get rid of the 'cry wolf' syn-
drome," Parker added. 

According to Grossman of Mega Hertz, some cable 
operators still hope the rules will not apply to them, and 
are opting to put off any work until 1997. Depending on 
the FCC's final decision regarding size exemption, whoev-
er waits until 1997 will be scrambling to comply by July 1. 
"We're prepared for that," Grossman assured, "but it 
would be nice if we could spread out demand. We just 
don't anticipate that occurring, though." 

Time Warner's Johnson agreed. Time Warner is in hold 
mode, he said, gathering information related to its needs. 
He is concerned that if everyone sends a purchase order 
out on January 1, vendors won't be able to meet the 
demand immediately. 

Ask SDFs Robertson about the market acceptance of 
EAS, and he'll shrug: "It's FCC-mandated, and nobody 
likes to have things shoved down their throat. But the new 
EAS ruling is so much better than EBS. EBS was meant to 
be an alert mechanism for radio. We've come a long way in 
technology since then. 

"If marketing people knew what they could do with the 
EAS technology apart from actual alerts, it would be more 
than just a thorn in their side. It's going to be a positive 
thing for consumers. They'll be getting more and better 
information instead of that silly EBS tone, which is really 
just a tune-out factor." CT 
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Less Than 341 Days Until EAS Affects You! 
The old Emergency Broadcast 

System (EBS) has been blown out the 
window and replaced by the new 
Emergency Alert System (EAS). And you 
have less than 341 days to comply*. It 
means you've going to need some new 
equipment. But don't panic. We know 
what you're thinking — wouldn't it be nice 
if there was an emergency alert system 
that could contribute to your overall 
operation? Because, let's face it, most of 
the time, most emergency systems sit idle. 

Well, SDI has just th è solution. 

Our ACM (All Channel Messaging) 
system will handle all the video and audio 
requirements of an Emergency Alert 
System for even the largest cable systems, 

but that's not the best thing about it. When 
ACM is not busy blowing tornado srens, 
flash flood or severe thunderstorm 
warnings, you can put it to work-flashing 
the community bulletin board'Or local 
sports scores. Better yet, use it to 
advertise and switch that pay-per-view 
special. We're serious: this is the one 
emergency system that has enough force 
to pay for itself. And that's not just a lot of 
hot air. ACM is a proven system, 
currently in operation at hundreds of 
facilities around the country. 

With ACM, EAS is a breeze. Contact 
us now at 800-231-1349 and we'll send 
you our new brochure that shows you why. 

404 W. Ironwood Drive. Salt Lake City, Utah 84115 • (801) 464-1600. Fax: (801) 464-1699 
Copyright 1996. SDI * Compliance with the new EAS regulations must be completed by July 7. 1997. Year iele<zlier S-cdeoLicui 
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SYSTEM POWERING 
By Eric Wentz 

Potticr • • 
New ideas on broadband reliability 

he changes witnessed in 
the broadband industry 
in recent years have had 
a dramatic effect on the 

way the world communicates, 
is educated and enter-
tained. Pay-per-view 
(PPV), video-on-de-
mand (VOD), person-
al communications 
services (PCS) and 
Internet access are 
all still relatively 
new additions to the 
vast array of voice, 
video and data ser-
vices. The "sky's the 
limit" optimism for the 
future is being greeted by 
an audience seemingly 
numb to disbelief. 

Admittedly, the world 
today is much different than 
it was just a few short 
years ago. Consider the fax 
machine, the cell phone, 
and the proliferation of 
computer networks, all of 
which have had a dramatic 
effect on the civilized 
world. Many more opportu-
nities are poised on the 
horizon—along with their 
accompanying questions 
and delivery challenges. 

Eric Wentz is the marketing commu-
nications manager of Alpha Tech-
nologies in Bellingham, WA. 

Amid the uncertainties, however, 
the need for reliable uninterrupt-
ible power is greater than ever. 

Today, more than any other 
time in the industry's his-

tory, power is playing 
a critical role in en-
suring the reliabil-
ity of communica-
tion services. 
System reliability 
is no longer a tar-

continuing question of the quality 
and reliability of most commercial 
utility power. 

Acceptable standards far sur-
pass the "annoyance test" of hav-
ing to reset a digital clock or los-
ing the dramatic ending of a PPV 
event. Likewise, providing "life-
line" services such as traditional 
telephony, paging and 911 re-
quires absolute and unquestioned 
reliability. While analog technolo-

"The need for reliable 
uninterruptible power is 
greater than ever." 

get—it's a requirement— 
and service providers 
have made it one of their 
primary concerns. (See 
Figure 1.) 

Increased end user 
demands and the so-
phistication of the net-
works have dramati-
cally decreased power 
disturbance tolerance 

levels. The delivery of 
additional services generally in-
creases power requirements. 
Adding to this challenge is the 

gy once tolerated momentary 
power interruptions, the complex 
digital stream is much more sus-
ceptible to power interruptions of 
any length. 

Today's communications cus-
tomer cares little whether a power 
disturbance was caused by a spike 
due to lightning, a transient har-
monic brought on by utility 
switching, or a sag resulting from 
increased single-point utility de-
mand. The consumer doesn't care 
if the problems can be traced to 
the utility provider, the environ-
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Figure 1: Broadband powering 

ment, or the end-users them-
selves. The result is interrupted 
service caused by what may have 
been a very brief and very avoid-
able power disturbance. 

The service provider may get a 
nasty call from an angry cus-
tomer, or worse yet, may never 
hear about the problem and sim-
ply lose the customer altogether. 
Establishing a reliable source of 
clean, uninterrupted power be-
comes the service provider's re-
sponsibility. 

Evolution of powering 
Broadband powering has 

evolved over the past 30 years 
primarily within the cable TV in-
dustry. Initially, cable systems 
were powered at 30 VAC with 
power supplies located or distrib-
uted as required throughout the 
system. Given the technology 
and the service expectation of 
the day, this approach represent-
ed a safe and effective solution. 
As amplifier technology advanced 
and power levels increased, how-
ever, designs became voltage-lim-
ited. Without much fanfare, sys-
tem operators moved up to 60 
VAC, and it quickly became the 
industry standard for broadband 
powering. 

At this voltage, it was assumed 
that the problem of voltage limita-
tion would be eliminated for good. 
Today's increased power require-
ments as well as the previously 
mentioned reliability issues, how-
ever, have brought powering back 
into the forefront of industry dis-
cussion. Many service providers 
are actively deploying or consider-
ing increased voltage systems (90 
VAC) as well as the migration to 
alternative powering topologies, in-
cluding centralized node powering. 

Distributed powering 
Distributed powering (Figure 2 

on page 78) has been the architec-
ture of choice for cable TV net-
works since the advent of the in-
dustry. This powering method con-
sists of power supplies being 
placed at appropriate locations 
throughout the system. The power 
supplies are housed within enclo-
sures and are usually backed up 
by a string of batteries. The enclo-
sure, power supply and battery 
string comprise a stand-alone 
power system that provides the ap-
propriate power to nearby signal 
amplifiers and other system ac-
tives. The number and location of 
power supplies depends on the 
power requirements of the delivery 
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system. Enclosures can be strate-
gically placed and added to the 
system as the subscriber base in-
creases, and can be pole-, wall- or 
ground-mounted. 

Several considerations have 
made distributed powering a 
proven method in the past and a 
viable option for system expansion 
and/or upgrades. The enclosures 
used in a distributed powering ar-
chitecture are typically smaller— 
and less conspicuous—than those 
used in alternative centralized 
node applications (to be discussed 
later in more detail). Several dis-
tributed enclosures, however, are 
required to provide the equivalent 
power of a single centralized node 
system. The real net effect is a 
"dilution" of visible hardware in-
trusion, not really a reduction. 
This option, however, can prove 
important in meeting the specific 
needs of some service areas. 

The placement of power sup-
plies within a distributed system 
is not extremely critical, allowing 
some flexibility in their location 
and installation. Most cable tech-

nicians also are familiar and com-
fortable with distributed powering 
technology, which could ease per-
sonnel training requirements to 
service and maintain the system. 
On the other hand, it is often 

difficult and time-consuming to 
service a distributed powering 
system as a whole, because of the 
many different power supply loca-
tions. Additionally, the increased 
reliability demands of today's 
communication delivery systems 
require the integration of technol-
ogy not economically feasible in a 
distributed architecture. 

Centralized node powering 
Centralized node powering (Fig-

ure 3) utilizes a single location for 
both the power system and the sig-
nal fiber node. The fiber node and 
the power system can be housed in 
either separate enclosures or co-lo-
cated in a single enclosure, provid-
ing flexibility to meet specific sys-
tem requirements. 

Centralized node architectures 
are typically designed to provide 
signal to a 200-2,500 home serv-

Figure 2: Distributed powering 

ing area. The number of homes 
powered by a single node depends 
on the services provided, their 
corresponding power require-
ments and subscriber density. 
Historically, telephony has been 
powered in a similar manner, but 
centralized node powering is a 
relatively new method for power-
ing video service. 

The reduced number of power 
supply locations in a centralized 
node system offers many economic 
advantages. Installation costs are 
lowered for a given home serving 
area as are maintenance and other 
life-cycle costs. Higher overall oper-
ating efficiency also can be achieved 
through balanced loading, reducing 
overall operating expenses. 

The critical importance of ap-
propriate battery selection and 
maintenance cannot be overem-
phasized. Regardless of the power-
ing topology, batteries provide the 
first-line defense to utility insta-
bility or loss, and ensure that sys-
tem actives receive the necessary 
and appropriate power. 

Too often, service providers 

Figure 3: Centralized node powering 

From 
heodend 
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falsely consider battery selection a 
noncritical decision, sometimes 
making cost or other nonperfor-
mance issues the primary criteria. 
Gel cell batteries, designed specif-
ically for float-service, broadband 
applications, have been shown to 
provide the longest life and most 
reliable performance—as well as 

node powering, several advanced 
reliability features can be consid-
ered that would not be economi-
cally feasible with multiple small-
er enclosures. 

Backup engine generators, 
which run on natural gas or 
propane, can be incorporated in 
addition to battery backup, adding 

"Environmentally controlled 
cabinets can be 

integrated to prolong 
the life of batteries 

and system components, 
adding both 

increased reliability 
and decreased overall 
cost-of-ownership." 

the safest application. Battery se-
lection remains a critical element 
in centralized node powering, but 
this approach allows the consider-
ation of several additional backup 
powering options, all serving to 
increase and enhance reliability. 

Because fewer power supply lo-
cations are required in centralized 

reliability during extended utility 
outages. Environmentally con-
trolled cabinets can be integrated 
to prolong the life of batteries and 
system components, adding both 
increased reliability and de-
creased overall cost-of-ownership. 

Dual power grid switching also 
is a viable option as part of a cen-

tralized approach. An integrated 
power grid switching capability 
that allows the use of a secondary 
power grid for additional backup 
power will increase reliability. 

Since centralized node power-
ing usually utilizes multiple 
power supply modules within a 
centrally located enclosure, it also 
becomes practical to integrate an 
additional power supply module to 
back up the others, providing N+1 
redundancy. This kind of backup 
becomes critically important as 
lifeline services are added to the 
traditional video service. 

This type of powering architec-
ture also simplifies and enhances 
interactive status monitoring and 
control, which are crucial for alert-
ing technicians of power problems 
before they impact performance. 

All of these advanced features 
as well as the overall component 
count reduction serve to make the 
system more reliable. 

Summary 
While distributed powering ar-

chitectures will continue to serve 
the industry for many years, in-
creased power and reliability re-
quirements have made alternative 
approaches necessary. Centralized 
node powering represents one al-
ternative that meets these chal-
lenges very well. 

While the future of communica-
tions remains uncertain, the ques-
tion of uninterruptible power at 
least is partially closed. It's need-
ed, and it better be reliable. CT 
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TWO-WAY OPERATIONS 
By Dean A. Stoneback and William F. Beck 

Return design 
for digital: Part 1 
This is the first in a two-part series 
on system design considerations for 
delivery of digital services by cable. 
The series was adapted from a paper 
titled "Designing the Return System 
for Full Digital Services," presented 
by the authors at the Society of 
Cable Telecommunications Engi-
neers 1996 Emerging Technologies 
Conference in San Francisco. Part 1 
discusses loss between amplifiers in 
the return path, as well as operating 
characteristics of Fabry-Perot vs. dis-
tributed feedback lasers. Part 2 will 
address system design and setup. 
Copies of the original paper can be 
obtained from General Instrument. 

he upstream portion of a 
hybrid fiber coax (HFC) 
system has been given 
comparatively little at-

tention over the years. Now that ad-
vanced services such as telephony 
and interactive digital networks are 
being implemented for this pathway, 
more is being learned about improv-
ing the upstream path. 

The amount of loss in the return 
direction from a particular tap port 
to the input of the next amplifier 
station has been largely ignored in 
system designs. Significant im-
provements in performance can be 
realized by controlling this loss, 
particularly regarding gain vari-
ance. Using the proper laser to 
carry data payloads also can im-
prove system performance while 
keeping costs in line. 

Gain variance 
The gain from a subscriber ter-

minal device to the headend varies 
with time, temperature and loca-

Dean Stoneback is system engineer 
and William Beck is senior sales 
support specialist for General In-
strument Communications. They 
can be reached at (215) 674-4800. 

tion. A major component of the 
overall system gain variance is the 
difference in cable and passive loss 
from each tap port to the next up-
stream active. HFC network design 
induces a variance of return signal 

a 750 MHz and 40 MHz loss com-
parison; the loss figures are charted 
in Table 1. 

At 40 MHz, the signal loss vari-
ance between tap ports is 17.7 dB. 
In addition to the widely varying 

"To properly assign all the data 
channels to the total available power, 
we recommend assigning power on a 

constant power per Hz basis." 

level over the transmission path 
because the tap values are selected 
to provide proper drop levels at 
forward frequencies. 

Examining a tapped feeder line 
from a line extender, the forward 
signal at each succes-
sive tap port in the 
string is designed to 
have the same level at 
the highest design fre-
quency. The forward 
system is designed this 
way to ensure a proper 
forward level to each 
household. However, for 
every other frequency in 
the passband the tap 
output level increases at 
each successive tap. 
This is because the loss 
of every frequency but 
the highest channel is 
less through the path. 
The downstream loss 
will be controlled due to 
the tap port output 
specification imposed by 
the system design, while 
the upstream path loss 
will vary widely with 
every tap. Figure 1 
shows a tap string with 

loss of the return path due to the 
tap design, other variables such as 
differences in the in-house splitting 
loss, drop length, system flatness, 
link loss difference, ambient temper-
ature changes and headend receiver 

Figure 1: Tap string with 750 MHz and 40 MHz 
loss comparison 

r
Coble loss 

ot 750 MHz 

—1>-- 27 -1.2 -1.6 14 -11  -2.5 
Top 1 4 
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Table 1: Tap string loss comparison 

Top 1 
Top 2 
Top 3 
Tap 4 
Diffefence between 
Tap 4 and Tap 1 

Loss from active to Loss from tap port to 
tap port at 750 MHz active at 40 MHz 

27 dB 
25 dB 
26 dB 
27 dB 

27 dB 
21.2 dB 
16.8 dB 
9.3 dB 

0 dB 17.7 dB 
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tolerances all add to the level vari-
ance of the return path. 

The single largest piece of vari-
ance is in the feeder design. By 
achieving a uniform signal loss to 
each tap port, the total variance can 
be brought down to a manageable 
level. 

There are two basic methods for 
adding loss to the return path in the 
feeder system. One is to diplex with-
in a tap/drop device and add some 
flat loss in the return band. The 
other is to deploy an equalizer. 

The device that adds flat loss in 
the return path is more difficult to 
manufacture, but does allow the 
loss chosen for the return path to be 
fully independent of the forward 
path. The equalizers proposed 
would be designed to cover the en-
tire forward and return spectrum (5 
to 750 MHz). Therefore, the equaliz-
er will simultaneously correct the 
loss variance of the return path and 
flatten the forward path. This 
equalizer will be specified by the 
amount of cable loss it equalizes. 
For instance, a 6 dB equalizer will 
correct for 6 dB of loss at 750 MHz 

contain many different services to 
be carried by varying modulation 
schemes of differing bandwidths. 
How will the proper level for a par-
ticular channel be assigned? Since 
the amplifiers used in the return 
path have a very large dynamic 
range, the limiting factor for deter-
mining the proper power per chan-
nel will be the laser. Therefore, this 
analysis will begin by considering 
how much total RF power will be 
modulated onto the laser. 
A total power must be chosen 

that will keep the laser far enough 
away from significant clipping so 
the data gets through without ex-
cessive errors. The level at which 
the bit error rate (BER) suddenly 
gets poor (> 10-6) was defined as the 
crash point. The optimum total 
power was chosen to be about 7 dB 
below this point to allow proper 
headroom for level variations and 
large impulses or ingress. This max-
imum level was determined by laser 
clipping. 

To properly assign all the data 
channels to the total available 
power, we recommend assigning 

power on a constant 
power per Hz basis. First, 
divide the total available 
power into 1 Hz incre-
ments (many spectrum 
analyzers have a feature 
that will show noise in a 1 
Hz bandwidth). The allot-
ted power per Hz is as-
signed to each channel 
based on the bandwidth 
occupied by the channel. 
For instance, if channels 

are spaced 1 MHz apart, they would 
each receive 10 x log(1 MHz/1 Hz) = 
60 dB more power than the per Hz 
value. 

There are many reasons why 
channel power should be allocated 
on a constant power per Hz basis: 
• All services have the 

same carrier-to-noise, re-
gardless of their band-
width. There is no need to 
specify a particular band-
width when measuring 
C/N. 
• The spectrum will 

look relatively flat when 
viewed on a spectrum an-
alyzer. Since most digital 
modulation schemes have 
a noise-like spectrum, the 

Figure 2: Tap string loss comparison, with 
equalizers on drops 

—>— 27 

Top 1 

No EQ 

r Coble loss at 750 MHz 

5 

-1.2 
20 

-7  

-1.6 

Tap 2 

6 46E0 

Coble loss at 40 MHz 

-11 
14 

-2.5 

Top 3 

12 dB EQ 

4 

Tap 4 

24 dB EQ 

and will have a loss of 4.6 dB at 40 
MHz. The equalizers will add about 
1 dB insertion loss. Therefore, the 
actual losses of a 6 dB equalizer will 
be 1 dB at 750 MHz and 5.6 dB at 
40 MHz. Figure 2 considers the pre-
vious example again, but this time 
adds equalizers to the drops; the 
loss figures are charted in Table 2. 

The use of tap/drop equalizers 
could be done within the tap itself 
(prior to the port splitting network), 
at the tap port, individually per 
home at the network interface de-
vice (NID), or at the ground block. 
The equalizer reduces the loss vari-
ance for the communication path. 

Lasers and power per channel 
A fully loaded return system will 

apparent level on a spectrum ana-
lyzer display depends on the resolu-
tion bandwidth setting on the ana-
lyzer. If all channels are operating 
at the same power per Hz, they will 
all appear at the same level on the 
display. 
• Power allocation is simplified. 

The power assigned to any new ser-
vice is easily calculated based on 
the channel spacing bandwidth of 
that service. 
• Very narrow channels that will 

be subjected to less ingress energy 
receive less total power. Broad chan-
nels that are subject to more ingress 
energy receive more total power. 

Types of lasers 
What type of lasers are required 

to properly transport large amounts 
of data in the return path? The 
main issues are: 
• Fabry-Perot (FP) or distributed 

feedback? 
• Isolated or unisolated? 
• Cooled or uncooled? 

Industry opinions are divided 
over whether FP lasers can carry 
large data payloads adequately. 
Based on tests of many different 
laser samples, we have determined 
that FP lasers can perform quite 
well in most applications. 

The primary advantage of a dis-
tributed feedback (DFB) laser is its 
lower noise floor (RIN). Recall that 
there is a maximum amount of 
power, defined by clipping, which 
can be modulated onto a laser. The 
maximum level must be chosen so 
that there is some headroom before 
clipping causes poor BER. Some ad-
ditional headroom also must be 
added so that a high-power interfer-
er will not cause the entire return 
path to "crash" due to severe clip-
ping. Once this optimum total power 
level is determined, the only way to 

Table 2: Tap string loss comparison with equalizers 

Loss from active to Loss from EC, out to 
EQ out at 750 MHz active at 40 MHz 

Tap 1 27 dB 27 dB 
Tap 2 26 dB 26.8 dB 
Top 3 27 dB 27 dB 
Top 4 28 dB 28.8 dB 
Difference between 
Tap 4 and Top 1 1d8 1.8 dB 
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directors, replacing Founder and 
Chairman Bob Magness, who died 
in November. Malone will continue 
his current position as president 
and CEO of TCI. 
• Society of Cable Telecom-

munications Engineers Senior 
Member and Catel Telecom 
Vice President Dick Old passed 
away in November. A memorial 
fund was established to support 
the American Lung Association. 
Send contributions to: Dick Old 
Memorial Fund, do Macy & Son, 
135 N. Evan St., McMinnville, 
OR 97128. 
• Last month, TCI announced 

that about 2,500 employees will 
be laid off, which is approximately 
6.5% of the MSO's work force, and 
the top 200 salaried positions will 
have their paychecks voluntarily 
frozen or cut between 5% and 
20%. The moves are expected to 
cut overhead by an estimated 
$100 million per year. 
• Harmonic Lightwaves 

opened a new regional office in 
Philadelphia, which will serve as 
a direct sales, technical and field 
support center for the eastern 
United States. It is located at 

600 W. Germantown Pike, Ply-
mouth Meeting, PA 19462. Phone 
and fax are (610) 940-1711 and 
(610) 940-1707, respectively. The 
announcement follows closely be-
hind the company's opening of its 
110,000-square-foot facility in 
Sunnyvale, CA. 
• Channel Commercial 

entered into an agreement to 
acquire RMS Electronics. Fi-
nancial terms were not disclosed, 
but the closing of the deal was ex-
pected to occur some time this 
month. 
• GI recently offered royalty-

free licenses to essential patents 
necessary for conforming to the 
ITU-T Recommendation J.83, 
Annex B and SCTE DVS 031 
standards for digital cable trans-
mission. The patents will be 
licensed to all companies that 
agree to cross-license, on reciprocal 
terms, any relevant patents they 
may have that are necessary to 
conform to the ITU J.83B stan-
dard. 
• In Glasgow, KY, Glasgow 

Electric (a utility that distrib-
utes electric power from the Ten-
nessee Valley Authority to some 
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6,000 customers locally) is a 
new Internet uplink site using 
Zenith Electronics cable 
modems. Back in 1988, the utili-
ty built its own broadband cable 
system to help monitor industrial 
meters and study consumption 
rates. Now Glasgow Electric is 
using that network to offer high-
speed Internet access using 
Zenith's HomeWorks Universal 
cable modems. 
• TeleWire Supply, a division 

of Antec, and Alcoa Fujikura 
announced the formation of a 
strategic distribution program. 
TeleWire will become a stocking 
distributor within the cable TV 
industry for Alcoa Fujikura's 
fiber-optic fusion splicer products. 
• Tektronix and ADC 

Telecommunications recently 
made a technology transfer 
agreement under which ADC is 
licensed to manufacture and sell 
optical test access units (OTAUs) 
using patented Tektronix me-
chanical fiber optical switch 
(MFOS) technology. The OTAU is 
an access mechanism that con-
nects test equipment to portions 
of fiber, and together with MFOS 
technology, is said to enable cost-
effective remote testing and mon-
itoring of fiber networks. 
• C-COR Electronics will 

provide 550 MHz RF and fiber-
optic equipment to Charter 
Communications (headquartered 
in St. Louis) for upgrade projects 
in Guntersville, Albertville and 
Arab, AL. Optical nodes, trunks, 
bridgers and line extenders will 
be installed in the 1,047-mile 
upgrade that is expected to be 
completed this year. 
• Recently added to the 

collection at the National Cable 
Television Center and Muse-
um—which is being built in 
Denver—were the first issues 
of Community Antenna Television 
Journal (CATJ), one of the first 
publications dedicated to the 
technical and engineering side 
of the cable industry. CATJ, 
launched in 1974, included 
articles by Kyle Moore and Ben 
Campbell, the first two presi-
dents of the Cable Telecommuni-
cations Association, then known 
as the Community Antenna Tele-
vision Association. 
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increase performance further is to 
lower the noise floor. 

The following observations were 
made after testing unisolated FP 
lasers with data loading in the 5 to 
40 MHz band. (The loading consist-
ed of at least one actual QPSK sig-
nal combined with band-limited 
noise to complete the filling of the 5 
to 40 MHz spectrum): 
• The suggested optimum oper-

ating point allowed for a very 
large interfering carrier without 
causing significant clipping. A sin-
gle interferer could have more en-
ergy than the entire combined 
payload without causing signifi-
cant BER degradation. 
• If the laser was not fully 

loaded, the interferer could be even 
larger (as much as 20 dB larger 
when the payload was less than 
10%) before uncorrected BERs be-
came worse than 10 5. 
• The entire fully loaded payload 

could go 5 dB higher and more than 
5 dB lower before uncorrected 
BERs fell below 10 6. 

• Once levels were more than 5 
dB below optimum, spurious emis-

Est 
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sions from the laser began to cause 
some errors, especially when the 
laser was very hot. In many cases 
the levels could go down to 15 to 20 
dB below optimum before BERs de-
teriorated, but not always. When 
spurious emissions were very bad, 
an optical isolator was placed after 
the laser. This usually alle-ved lev-
els to be lowered about 3 dB more 
(because spurious emissions de-
crease when the laser is isolated 
from the fiber). 

In tests, DFB lasers showed no 
better immunity to high drive lev-
els since clipping occurs regard-
less of the laser structure. Howev-
er, the levels were able to go sev-
eral dB lower than with an isolat-
ed FP laser. This is because DFB 
lasers have much lower RIN than 
FP lasers. This increase in dy-
namic range, however, must be 
reconciled with the increase in 
cost. Since FPs are more than ad-
equate to handle 35 MHz pay-
loads, the extra cost does not 
seem to be justified. 
A separate test was conducted to 

compare DFBs and FPs for high 
bandwidth loading. The test was 
done over the 5 to 200 MHz band, 
with the QPSK channel being mea-
sured at 200 MHz. The DFB per-
formed better in these tests than 
the FP product for two reasons. 
First, as the payload bandwidth in-
creases, the power per Hz goes 
down, since total power must re-
main constant. Therefore, the level 
of each channel goes down. Since 
the noise floor (RIN) of the DFB is 
much lower, suitable carrier to 
noise can be attained at lower car-
rier levels. 

Second, the power of an FP laser 
is distributed in many optical 
modes. As the light propagates 
through fiber, these modes travel at 
different speeds. The result is a 
degradation known as mode parti-
tion noise. This effect gets worse as 
the RF frequency increases, since 
this noise is proportional to the 
square of the frequency. Therefore, 
a channel at 200 MHz will be affect-
ed significantly more than a chan-
nel at 40 MHz. Mode partition noise 
also gets worse as the laser's wave-
length moves away from the fiber's 
zero dispersion point, such as when 
the laser is very hot or very cold. 

Isolated or unisolated? 
The main purpose of an isolator 

is to reduce the laser's reaction to 
reflections from connectors and 
fiber backscatter. In general, DFB 
lasers are more susceptible to 
backscatter than FPs. When these 
reflections hit the laser they cause 
the laser to emit a sudden burst, or 
"spur." Since only angle polished 
connectors (APC) are recommended 
for use in the CATV plant, there 
should be no significant reflections 
from connectors. As mentioned in 
the previous section, isolators were 
added to the FP lasers when the 
spurs were limiting performance. 
This condition always occurred 
when the laser drive levels were 
significantly lower (10 to 20 dB) 
than the optimum level. Since drive 
levels will not deviate so far from 
the optimum drive level, isolators 
do not appear to be worth the addi-
tional cost. 

Cooled or uncooled? 
When lasers get very hot or very 

cold, they suffer from several im-
pairments. Distortion, spurs and 
RIN can all increase and slope effi-
ciency will change significantly. All 
these effects are undesirable. The 
solution is to control the tempera-
ture of the laser. 

This solution must be scrutinized 
carefully, however. Laser coolers re-
quire a large amount of current at a 
relatively low voltage (2-3 volts) and 
must be driven by a controller cir-
cuit. Even if the low voltage is de-
rived from an efficient switching 
regulator, the cooler still requires a 
significant amount of power from 
the system power supply. In addi-
tion, such a regulator and the drive 
circuitry take up space and cost 
money. For these reasons, cooling is 
not desirable. 

In summary, evaluation of 
lasers shows that the most eco-
nomical method of transporting 
dense 5 to 40 MHz data payloads 
is to use a directly amplitude mod-
ulated, unisolated, uncooled, 
Fabry-Perot laser. 

The once forgotten and largely ig-
nored return path is becoming criti-
cal to the transport of tomorrow's 
services. Careful planing, installa-
tion, and maintenance will allow 
the upstream system to perform the 
task. CT 
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TESTS AND MEASUREMENTS 
By Jack Kouzoupan 

Extending the limits of 
composite intermodulation 
distortion measurements: Part 1 
The following is the first in a two-
part series on extending the limits of 
composite intertnodulation distor-
tion measurements. Part 2 will run 
in a future issue of "Communica-
tions Technology." 

ntermodulation prod-
ucts that are the result 
of two frequencies are 
well- known. The resul-

tant second 
order and 
third order 
intermodula-
tion products 
of two fre-
quencies A 
and B are: 
A+B and 

A-B (For sec-
ond order) 

2A-B and 
2B-A (For third order) 

(CSO) for second order distortions, 
and composite third order, also 
known as composite triple beat 
(CTB) for third order distortions. 

In a normal cable TV frequency 
allocation, the third order prod-
ucts fall in clusters around the 
carriers while the second order 
products are in clusters 1.25 MHz 
above and below the carriers. 

These distortion products are 

Figure 1: Typical configuration for intermodulation measurements 

Multiple frequency 
signal generator 

For many frequencies the pre-
dominant and important distor-
tion products are: 
A+B and A-B (For second order) 
A+B-C (For third order) 

When a system uses many 
equally spaced frequencies such 
as a cable TV system, there may 
be hundreds or even thousands of 
distortion products.' These distor-
tions are usually referred to as 
composite distortions because they 
are a composite of many discrete 
distortion products. 

Just as in discrete distortions 
we have composite second order 

Jack Kouzoujian is president and 
chief engineer at Matrix Test Equip-
ment. He can be reached at (516) 
472-0153. 

Device under test 

usually measured by loading an 
amplifier with a given number of 
equally spaced CW carriers. One 
carrier is left off and the distor-
tion products that exist in the 
band of the missing carrier are 
measured.2Figure 1 is a block dia-
gram of a typical distortion mea-
surement configuration. 

Because the frequencies of the 
carriers are not exactly equally 
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spaced, the distortion products 
fall in a finite bandwidth. This 
mandates that a finite bandwidth 
be used for the measurements. 
The typical bandwidth used to 
make this measurement for a 
cable TV system is 30 KHz.' For 
other situations, such as a cellular 
telephone amplifier, the products 
may be much closer together and 
so allow the use of a narrower res-
olution bandwidth. 

Given a fixed bandwidth and a 
fixed system noise figure, the 
magnitude of the smallest mea-
surable distortion also is fixed. 
Any measured distortion is the 

sum of the actual distortion and 

the system noise. If the distortion 
level is much greater than the 
system noise level, the measure-
ment of distortion is straightfor-
ward. As the distortion level ap-
proaches the system noise level, 
the magnitude of the measure-
ment is limited by the noise. (See 
Figure 2.) The system noise is de-
termined by the noise figure of 
the particular hardware and the 
configuration of the system. Refer-
ence 3 listed at the end of this ar-
ticle is an excellent tutorial source 
providing insight into some of 
these results. 

Figure 2 shows the expected 
and measured third order distor-

tion as a function of the actual 
distortion. Thermal noise and in-
termodulation noise limits also 
are shown. Second order distor-
tion would have a similar curve 
but with a different slope. The 
method presented here is directly 
applicable to second order distor-
tion measurements. 

It may seem unnecessary to be 
concerned with distortion levels 
that are near the noise levels. 
There are many instances where 
it is important to know the actual 
distortion magnitude even though 
it may be below the noise level. 
The most common example of this 
is in a cascade of amplifiers such 

Figure 3: Modulation method of intermodulation measurements 
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as in a cable TV system. Here, as 
we add amplifiers to the cascade, 
the third order distortion products 
add as voltages while the noises 
add as powers. The net result is 
distortion levels that are difficult 
to measure in a single amplifier 
may be fatal in a cascade. 

It would seem that a correction 
factor could be used to compen-
sate for the noise addition to the 
distortion being measured. This 

was found to be impractical, first 
because low-frequency fluctua-
tions in both noise level and the 
system gain cause errors in the 
result, and second, as the distor-
tion levels becomes smaller, the 
linear detector in the spectrum 
analyzer becomes a square law de-
tector further degrading the quali-
ty of the measurement. 

If the resolution bandwidth of 
the spectrum analyzer is reduced 

POWERFUL. FLEXIBLE. 
READY TO WORK. 

Attention Cable Telephony Providers 

The new ER Series from POWERTRONICS is designed 
specifically for node powering in HFC architectures. 
The ER Series can be configured with Consolidated 
Power Nodes up to 5.4 kva and cabinetry options 
provide for integrated engine generator sets. Output 
voltages of either 60 vac or 60/90 filed selectable 
options are available. 

800/856-0285 
Fax: 214/722-5320 

Reader Service Number 163 

in an attempt to reduce the noise 
level and so improve the quality 
of the measurement, the number 
of distortion products being mea-
sured also is reduced, resulting in 
no improvement in the quality of 
the measurement. 

Another method used to over-
come the noise limitations is to 
make the measurements at a car-
rier level higher than normally 
used. For third order distortion, 
the distortion increases by 3 dB 
for every 1 dB increase in signal 
level. It should be possible to 
make a measurement at a higher 
carrier level, extrapolate back 
and calculate the distortion that 
would have existed at the lower 
carrier level. This method is suc-
cessful with well-behaved ampli-
fiers but fails if used, for exam-
ple, with feedforward amplifiers 
because the distortion products in 
feedforward amplifiers are not 
well-behaved. 

Overcoming limitations 
The limitations in the measure-

ment can be overcome if the follow-
ing three changes are made. (See 
Figure 3 on page 84.) 

1) Amplitude modulate the carri-
ers with a square wave at some low 
frequency (1,000 Hz). 

2) Replace the linear detector 
(demodulator) with a square law 
detector (also known as a quadrat-
ic detector and as a mean square 
circuit). 

3) Follow the square law detec-
tor with a narrowband low-fre-
quency spectrum analyzer tuned to 
1,000 Hz. 

Circuit description 
Modulation of the carriers is 

the key to this method. If all the 
carriers are 100% amplitude 
modulated with a 1 kHz square 
wave, the distortion products 
also will be 100% amplitude mod-
ulated with a 1 kHz square wave. 
If we extract the 1 kHz compo-
nent of the demodulated signal 
with a narrowband device, we see 
an improvement in the measure-
ment because reducing the band-
width after the square law detec-
tor reduces the noise without al-
tering the signal. The frequency 
of the modulation is chosen to be 
high enough so that low-frequen-
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cy variations are no longer a 
problem and low enough so that 
the signal we are trying to mea-
sure is not dispersed by the mod-
ulation to frequencies outside of 
the predetection measurement 
bandwidth. (See Figure 3 on page 
85.) 

At first glance it would seem 
that using a 1 Hz low pass filter 
at the output of the detector 
with no modulation would be 
equivalent to a 1 Hz bandwidth 
bandpass filter at the output of 
the detector with modulation. If 
this were the case then the mod-
ulation method would show no 
improvement but rather a 3 dB 
degradation in performance. The 
main reason that the modula-
tion method improves the mea-
surement is related to the fact 
that noise produces a DC output 
from the second detector of the 
spectrum analyzer. It is the DC 
component of the detector out-
put that sets the spectrum ana-
lyzer noise floor. Without modu-
lation, small signals add only a 
small component to the DC of 
the second detector. Reducing 
the video bandwidth or using 
video averaging does not im-
prove the noise floor caused by 
the DC component. Further-
more, the DC component con-
tains low-frequency fluctuations 
caused by noise and gain fluctu-
ations. These low-frequency 
fluctuations are commonly 
called 1/f terms because their 
magnitude increases as the fre-
quency decreases. 
A mathematical analysis of the 

circuit of Figure 3 for composite dis-
tortion and cross modulation yields 
the results that follow: 

Composite distortion (dB) = 
[(20log(Vdm/Vc.)1/2 - 2.5 dB 

Where: 
Vc.= Square law detector output 

with 100% modulated carrier input 
Vdm = Square law detector output 

with distortion input 
(Note that 20log(Vdin/Vc.) is read 

from the audio analyzer and has a 
negative value.) 

Cross modulation (dB) = 
20log(2s/A) - 6 dB 

Where: 
A = Square law detector output 

with 100% modulated carrier input. 
= Square law detector output 

with CW carrier and distortion input. 
(Note that 20log(2D/A) is read 

from the audio analyzer and has a 
negative value.) 

A complete analysis of the circuit 
shown in Figure 2 on page 84 will 
be presented in a future article. CT 

References 
'Matrix Test Equipment Inc., Tech-
nical Note, MTN-108, Some Notes 
on Composite Second and Third 
Order Intermodulation Distortions. 
2 National Cable Television Associ-
ation Recommended Practices For 
Measurements On Cable Television 
Systems, Second Edition, Pages 
I.B.1 pages 1 and 2. 
3 Raoul Pettai, Noise in Receiving 
Systems, John Wiley & Sons, 1984. 

to protect your fiber optic outside plant from environmental damage 

And this is the other way. 
• 

innuinaganala 

Don't wait for a major outage to occur. Depend on N'orscan 
to warn you in advance of fiber cable problems 

For more Information, write or call Norscan at 
Terrecon Place, Winnipeg, MB Canada R2J 463 : TEL (204) 233-913E : FAX (204) 233-9188 

391-F3 10th St. NW, ConoveL NC 28613 : TEL (704) 464-1148 : FAX (704) 44-7608 

Reader Service Number 215 

AUGUST 1996 • COMMUNICATIONS TECHNOLOGY 87 



BACK TO BASICS 
By John Dahlquist 

Why HFC and why now? 
n important trend in 
cable TV system architec-
ture is the migration 
from coaxial cable net-

works to a combination of coax and 
fiber, or hybrid fiber/coax (HFC). 
These blended architectures 
promise the advantages of coax cou-
pled with the advanced benefits of 
fiber. But before system operators 
jump on the HFC bandwagon, it is 
important to know what forces 
caused the emergence of HFC, what 
benefits such an architecture offers 
over other systems, and what its 
long-term viability is. 

Before the advent of HFC architec-
tures, cable system operators provided 
one-way, basic and premium services 
via a tree-and-branch coax architec-
ture. This architecture utilizes trunk 
amplifiers, in cascades varying be-
tween 16 to 30 or more units, to trans-
port signals from the headend through 
the franchise area to the extremities of 
the system. Bridger amplifiers, located 
in the trunk amplifiers, are used to 
launch high-level signals from the 
trunk for local distribution via feeder 
cables. In the feeder, cascades of two 
line extenders are used to maintain 
appropriate signal levels to provide 
services to subscribers. 

Tree-and-branch coax systems 
offer many advantages: Coaxial 
cable is comparatively inexpensive, 
it offers huge bandwidth, and it is 
the existing architecture in the ma-
jority of the nation's communities. 
But the weak point in the coax 
chain is its need to re-amplify sig-
nals many times to give them 
enough energy to get through the 
network. In a typical architecture, a 
signal might pass through 20 or 
more amplifiers before arriving at 
an end-of-the-line subscriber, a mere 
eight to 10 miles away. Each one of 
these amplifiers causes a degrada-
tion in picture quality. 

John Dahlquist is vice president of 
marketing for Harmonic Lightwa ves 
in Santa Clara, CA. He can be 
reached at (408) 235-1662. 

The use of many amplifiers can 
cause a significant difference be-
tween what was initially transmitted 
and what is delivered to many sub-
scribers. In addition to signal degra-
dation, there is the issue of amplifier 
failure. If any one amplifier in a sys-
tem fails, regardless of its location in 
the network, total transmission fail-
ure results for all subscribers beyond 

in two ways: The more channels a 
system carries and, accordingly, the 
greater its highest frequency, the 
more densely amplifiers need to be 
placed in order to maintain signal 
quality. Thus, higher frequencies re-
quire more frequent amplification, 
and amplification causes signal 
degradation. It was obvious to the 
cable industry that to continue to 

"HFC networks can conduct analog or 
digital communications, or both at 
once, with the potential to deliver 
more than 500 compressed digital 

channels." 

the failed amplifier. Statistically, the 
odds of system failure increase with 
the number of amplifiers; some por-
tion of a transmission path with 20 
amplifiers is 10 times more likely to 
fail than is a path using only two 
amplifiers, all else being equal. 

Beyond basic architecture 
Even with its drawbacks, tree-

and-branch coax architecture en-
abled the CATV industry to achieve 
greater than 60% penetration of 
U.S. TV households, proving itself 
to be an efficient architecture for de-
livering basic and premium enter-
tainment services to subscribers. As 
system development progressed, 
more channels were added at higher 
RF frequencies. More customers in 
remote locations subscribed to 
CATV systems. And as operators of-
fered services such as pay-per-view, 
and consumers began paying more 
for their subscriptions, system relia-
bility became more crucial. 

To meet the demands of transmit-
ting more channels over greater dis-
tances, coax system operators need-
ed to add even more amplifiers to 
their already long cascades. Adding 
more channels affects a coax system 

grow and develop new services, sys-
tem architecture had to change. 

The technological limitations of 
coax, combined with higher quality 
requirements set by the Federal 
Communications Commission, made 
the time ripe for change. Standard 
coaxial cable couldn't respond 
simultaneously to the quality and 
quantity demands being placed 
upon it. A new technology would 
bring the answer: fiber optics. 

Key to broadband transport 
Fiber-optic transmission systems 

are emerging rapidly as the key 
transport technology in broadband 
communications networks. Compared 
to traditional coaxial cable networks, 
fiber-optic technology provides higher 
bandwidth for information transmis-
sion, superior quality and reliability, 
and lower maintenance costs. 

HFC, as the name suggests, com-
bines fiber-optic communications 
with conventional coax technology. 
The fiber-optic technology intro-
duced into CATV architectures is 
substantially different from stan-
dard telephony and fiber-optic data 
communications transmission tech-
nology. In standard fiber-optic 
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REPLACEMENT FERRO fits most 
manufacturers cabinets 
The Performance Model FR2000 60V/16A 
Ferroresonant power supply is designed to 
replace or retrofit discontinued and obsolete 
power supplies. It fits most existing cabinet con-
figurations and connects using existing wiring. 
Price is $295, call 800/279-6330. 
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SURGE-GARD protects against 
nuisance fuse blowing and resets in 
60 seconds 
Self-resetting circuit breaker fits fuse clips in 
SSP power inserters. The Performance Surge-
Gard replaces fuses in locations where they fre-
quently blow for no apparent reason causing 
unnecessary truck rolls. Merely remove the unde-
pendable fuse and snap-in the Surge-Gard. 
Specify Model SG1SA for 15 ampere protection. 
Cost only $15 (100 & up). Call toll free 
800/279-6330. 
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• VOLTEX CATV-27 Standby battery 
costs only $64.95 
Best high temperature battery available! 
Normally outlasts valve regulated gelled elec-
trolyte batteries two to one in CATV applications 
and provides as much as 15% longer run time. 
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today. Call today for details 800/279-6330. 
Reader Service Number 117 

BATTERY TESTER checks 12 volt 
standby batteries automatically 
The Performance Model BT 1200 universal bat-
tery tester checks gelled electrolyte and lead acid 
batteries in 10 seconds. Since batteries deterio-
rate gradually, regular testing with this unique 
device enables you to log changes in voltage levels 
as they occur. Having this history lets you know 
when to do preventive maintenance before a criti-
cal battery fails. Price is $230. Order today, call 
toll free 800/279-6330 
Reader Service Number 118 

New Name...Same Mission! 

As we emerge as the leader in innovative powering for the broadband 
cable and telecommunications field, Performance Cable TV Products is 
changing its name to Performance Power Technologies. We feel it's 
time to reflect on our conviction that our main pursuit is reliable power-
ing. We, therefore, offer the following statement as our commitment to 
you, our many loyal customers. 

The Performance Guarantee 
We Promise you Reliability. 
We Promise you Quality. 
We Promise you Service. 
We Promise you Value. 

It's all part of our tradition... 

Since 1985 we have been dedicated to these principles. From the 
beginning our goal has been to create a power supply that was, first and 
foremost, dependable. That has become our abiding tradition...one we 
renew each and everyday. 

MAGNUM UPS CENTRALIZED POWERING SYSTEM 

PERFORMANCE 
POWER TECHNOLOGIES 
P.O. Box 947, Roswell, GA 30077 • 800/279-6330 

AN EDWIN-ROSS COMMUNICATIONS COMPANY 
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telecommunication networks, lasers 
convert an electrical pulse, or on/off 
signal, into light pulses to convey 
digital signals. RF analog signals 
are waves with varying degrees of 
intensity, rather than a series of 
on/off pulses. To use a familiar 
metaphor, a typical light switch of-
fers two discrete choices—on or off, 
like a digital signal. Some fancier 
"dimmer" switches offer both on and 
off, as well as a variety of light in-

tensities in between, like RF analog. 
Operators can seamlessly inte-

grate linear optics into an existing 
coaxial network. In an HFC net-
work, radio frequency signals are 
converted into optical signals at the 
headend, where the network opera-
tor receives satellite and broadcast 
video signals and processes them for 
transmission across the network. 
The optical signals, modulated to 
transport information, are then 

•The most highly selective bandpass filters. 

• Sharp notch filters for reinsertion with 
minimal loss to adjacent channels. 

• Pay-TV traps shipped overnight. 

• Large selection of terrestrial interference filters 
to improve C-band reception. 

• Custom filters designed to your specifications. 

Ask for our new Cable Television Catalog Vol. 1 #4. 

ME 
MICROWAVE FILTER COMPANY 

6743 KINNE STREET 
EAST SYRACUSE, NY 13057 
800-448-1666 • 315-437-3953 

FAX: 315-463-1467 
http://www.ras.comimwfilterimwfilter.htm 

E-MAIL: mfc@ras.com 

Request Fastrap Vol. 1 #2 for 
Pay-1V Traps & 
TVRO Von #3 for 
Terrestrial Interference filters. 

Reader Service Number 224 

transmitted through fiber-optic ca-
bles to optical nodes spread 
throughout the network. At each 
node, designed to serve as few as 
100 homes, the light-based signal is 
converted back into RF signals. 
These signals are then transmitted 
over existing coaxial cable to indi-
vidual homes. Because fiber can 
conduct a signal much farther than 
can coax (for example, typically 15 
miles vs. one-half mile for coax be-
fore re-amplification), fewer ampli-
fiers are needed in the overall ar-
chitecture, thus increasing system 
reliability and signal quality. 

While fiber has many strengths, 
there are several drawbacks that 
make it currently impractical for use 
as a complete replacement for coax. 
One, fiber is quite expensive com-
pared to coax. Secondly, coax already 
passes the majority of the nation's 
homes. Finally, subscriber equipment 
(such as TV sets and set-top boxes) ac-
cept RF, not light signals. 

The advantages of a hybrid ar-
chitecture of fiber and coax are 
many. HFC offers robustness, high 
bandwidth, and low cost of coax, 
with the high quality and reliability 
of fiber. In addition, while standard 
fiber-optic telecommunication sys-
tems cannot transmit analog sig-
nals, linear optical systems can 
transmit digital signals. Thus, HFC 
networks have the versatility of 
conducting either analog or digital 
communications, or both at once, 
with the potential to deliver more 
than 500 compressed digital chan-
nels. And HFC is ideal for providing 
high-performance, two-way commu-
nications to meet the needs of an 
emerging class of broadband inter-
active applications such as video-
on-demand (VOD), Internet access 
and telecommuting. 

Deregulation of the cable and 
telecommunications industries via 
the Telecommunications Act of 1996 
now allows telcos te enter the video 
and data services market, resulting 
in greater competition to MS0s. Con-
currently, CATV providers can now 
offer competitive access provider 
(CAP), data and telephony services. 
Both these elements contribute to 
the need for CATV operators to offer 
inexpensive, high-quality, high-speed 
video and data applications. HFC, 
with its low cost, high reliability and 
high quality, is the answer. CT 
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• 10 & 20 dB gain-forward 
• 5-40 MHz return available with 

or without gain 
• 50 - 1000 MHz forward path bandwidth 
• Regulated power inserter included 
• Meets FCC specs without rebuilding 
• Ultra low noise figure 
• Excellent distortion specs 
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FIBER EXPERT ASK A 
By Dan Harris 

Primer on baseband digital 
transmission on single-mode 

his installment of "Ask A 
Fiber Expert" offers tips to 
"analog engineers" on tack-
ling the differences between 

AM I VSB and baseband digital. 

• I'm installing 1.5 Gbps base-
band digital links between pri-
mary headends to transport 
voice, data and video over dis-
tances in excess of 50 km. Do 

Dan Harris is market development 
engineering manager of broadband 
technology for Corning Inc. For 
more details, contact the Corning 
Optical Fiber Information Center at 
(800) 525-2524. 

you have a few tips for analog 
engineers like myself who are 
faced with getting these links 
up and running? 

As cable TV systems evolve from 
their initially conceived function of 
distributing broadcast video to be-
coming full service communications 
networks, the types of signals car-
ried on their fiber/coax infrastruc-
ture will become increasingly di-
verse. With services such as Internet 
access, interactive video and telepho-
ny coming on-line in a hurry, cable 
engineers now must deal with both 
baseband and subcarrier modulated 
digital signals in addition to rela-

tively friendly amplitude modulated 
vestigial sideband video (AM/VSB). 

Many experienced cable TV technol-
ogists are scratching their heads as 
they try to make their new systems 
work because of the differences be-
tween AM/VSB and baseband digital. 
These differences range from elemental 
components deployed in the systems to 
the metrics used to quantify overall 
system performance. The following are 
three attributes of practical digital 
transmission on fiber that might seem 
foreign and at times even counter-intu-
itive to the analog engineer: 

1) Signal-to-noise ratio (S/N) 
needed to maintain acceptable bit 
error rates (BERs). —› 

Rod & Roll 

Condux Duct Rodders 
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light weight and can be 
used on their side as 
well as upright. 

Condux Duct 
Rodders feature a 
hand operated 
wheel brake for 
better control. 
Rodders available 
in four convenient 
cage sizes. 

Choose from three 
types of rod, avail-
able in a number of 

diameters. Foot/meter 
marks now available. 
Most orders shipped 
within 48 hours. 

= C., t, 00 M= 

0 9 3 2 )EE) 

Condux International, Inc.  
P.O. Box 247, Mankato, MN 56001 
800-533-2077 • FAX 507-387-1442 
Internet: http://www.condux.com 

TIMED EVENTS 
For up to 12 months. 

Model R149 

VCR 
CONTROLLER 
For 4 machlnes. 
Model R154 

ENCODER &. 
DECODERS 

Models R155, R156 
R103/7, 939 

HeadenYLitching 
Problems Are Solved!! 

• Control up to 40 off site locations 
via PC or front panel. 

• Stereo audio/vertical interval switch. 
• Open drain switch. 
• Dual 2X1 IF/RF switch. 

• Upload, download and edit all 
switching information. 
• 4z1 matrix switching 

• Can enable/disable vertical- interval. 
• Frequency response to 20 MHz. 
• Balanced Stereo Audio. 

•Vertical Interval Remote Control 
& Cue Tone. 

• Automatic remote switching. 
• Control 1 thru 16 sites. 

VERIKAL INTERVAL 

VI RC 
REMOTE CON1ROLO 

IVE\  MONROE 
ELECTRONICS 

LYNDONVILLE, NY 14098 

MADE 
*IN* 
USA 

800 821 6001 
716 765 2254 

FAX 716 765 9330 

Reader Service Number 53 

AUGUST 1996 • COMMUNICATIONS TECHNOLOGY 



Ca_R47e Pr,otessiQua],s,Qnly: 

E Spectrum Analyzer 
Covers O Lo 1030 MHz from narrow 

bandwidth to full span. A. variable 

marker indicates digital readout 

of designated frequency and level. 

r,tiM P.1.2SOOMHz 

OdE 1KHz 
iOdEs 

• 

I. "144/e  

P.EF 

dE/D1V 

E C/N Measurement 
Meas 

tc system noise ratio to 50 

dB range. 

E 

E 

E 
E 

ri Multi-Channel Display 
Auto C1k.nnel Search sets up Lo 128 

channel bargraphs. A variable mark-

er has digital readouts of desig-

nated channel, frequency and level. 

Li HUM Measurement 
Verifies FCC POP does no: 

exceed 3% p-p of vfsual sig-
nal level. 

777C1r,L HUM ,  ENE! 

I. H ,:e;,,,,,,,„ 
usa <11,1-b  Èi - --- -''' 

36 :u 2.-5.2SIDOMHz 

,LEUEL,... 

2.5 dBrnu 
-SO -5 

Digital AC/DC Voltmeter 

Visual to Sound Ratio 

Visual to NUM Ratio 

Display on PC via RS -232C 

Printouts Graphic and/or List 

Speaker ‘,,,dth \iblume Control 

Field Replaceable F Connector 

50 Custanized Preset Piugi.dm Memories 

512 Data Memories Maxima 

E.PRC14 loo p charts include Std 

Std ElA, HRC DIN and IRC EIA 

danV, dale, dEspV, dBgVEMF Eng Units 

Full Duplex Rempte Control 

Peak or Average Detection and Max Mal 

Switchable Backlight Display 

12.5 and 25 kHz Offsets 

7 Single Channel Display 
Digital readouts include CH num-

ber, visual or sound carrier, 

assigned frequency, signal level 

and dual analog bargraphs. 

—20 

Li FCC 24-Hair Tests 
Unattanded tests can be set 

for recall, measurement, 

du' , ,.ng and stc , 

.VEL 
re 

-le-

115.2SOOMHz 

n  

HIH111111111121HIH 
HIHIHIHHIMINIH 
111111111111111111H111 

1,DZOMHz. 

LI Stability Mode 
Measures the min/ma ,c visual 
signal level to insure it 
doesn't exceed the FCC limit. 

P11. = 12.6dBmU 
MiH = 9.9e0,1 

. dB 

Optional Printer 

Call toll-free 

800 645-5104 

In NY State 

516 231-6900 

FOR PROFESSIONALS WHO KNOW 
THE DIFFERENCE 

ments Corporation 380 Oser Avenue, Hauppauge, New York 11788 
ices: Chicago, Dallas, Los Angeles Atlanta. In Canada call Omnitrionix Ltd., 416 828-6221 

eader Service Number 47 



ASKA 
Full Range Solutions 
600MHz • 750 MHz 
• I GHz • 2GHz 

Amplifiers 
Connectors 
Splitters 
Taps 
Combiners 
Band Separators 
Switches 
Matching Transformers 

Call us about our 1GHz line 

ASKA 
COMMUNICATION 
CORP. 

3540 N.W. 56th Street 
Suite 206 

Ft. Lauderdale, FL 33309 

TEL:(954)486-0039 
FAX: (954)486-0202 

Reader Service Number 50 

Figure 1: Bit error cis a fuction of signal-to-noise ratio for a binary digital 
transmission system 
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2) The effect of single-mode fiber 
dispersion on system performance. 

3) The spectral character of 
Fabry-Perot lasers in high bit rate 
applications. 

Bit error rate 
In AM/VSB transmission, signal 

quality is measured in terms of noise, 
quantified by carrier-to-noise ratio 
(C/N), and distortion, which is char-
acterized by composite second order 
(CSO) and composite triple beat 
(CTB). Digital transmission quality, 
however, is quantified by a single 
metric, bit error rate (BER). This 
simply is the probability that any one 
given bit in the transmitted sequence 
will be misinterpreted at the receiver. 
BER is dependent on the S/N at the 
receiver; this dependence in a typical 
binary ("on/off') transmission system 
is illustrated in Figure 1. 
We define S/N as the ratio of av-

erage received signal power to root 
mean square (RMS) noise power. 
For most practical receivers, this de-
finition of S/N is equivalent to the 
ratio of signal energy in each bit to 
the noise power spectral density. Ac-
cordingly, if the peak optical power 
remains constant as bit rate is in-
creased, the energy per bit decreases 
while the noise power spectral den-
sity remains the same. Therefore, 
we must either increase the optical 
power at the receiver or reduce the 
noise to maintain the same BER. 

Clearly, the required S/Ns for ac-
ceptable bit error rates (10 through 

10'5) are on the order of 10 to 20 dB, 
which is much less than the custom-
ary AM/VSB C/N requirement of 45 
to 50 dB. As a result, the required 
receiver sensitivities are typically - 
30 dBm to -40 dBm, well below the 0 
dBm required for AM/VSB. 

One result of the receiver's low 
power requirement is the noise 
character of a digital system. Specif-
ically, typical cable TV links are lim-
ited by either photodiode noise (also 
called shot noise) or in longer links, 
relative intensity noise (RIN) from 
reflections in the fiber. For baseband 
digital systems, received powers are 
low enough that both shot noise and 
RIN often are insignificant, leaving 
thermal noise in the receiver as the 
dominant noise source. 

Dispersion 
Dispersion creates CSO distortion 

in AM/VSB systems, which worsens 
as optical power increases. There-
fore, any attempts to increase C/N 
by increasing optical power must be 
weighed against the potential in-
crease in CSO. For digital systems, 
dispersion results in an effective re-
duction of optical power at the re-
ceiver—the so-called dispersion 
power penalty—caused by pulse 
spreading. Counter to AM system 
behavior, the effects of dispersion in 
a digital system actually can be off-
set by increasing optical power. 

Dispersion penalty is dependent 
on the following: 

1) The spectral width of the 
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Figure 2: Typical spectral characteristics for a Fabry-Perot laser under (a) continuous 
wave and (b) high-speed digital modulation 
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source (the full width at half-maxi-
mum designated by 3,X). (Spectral 
width should be determined for the 
laser under modulation, since ef-
fects like "chirping" can effectively 
broaden the spectral width.) 

2) The dispersion coefficient for 
the fiber at the center wavelength of 
the source (D). 

3) The length of the fiber span (L). 
4) The system bit rate (E). 

Typical digital systems are de-
signed to accommodate a dispersion 
penalty of 1 dB, a condition which is 
satisfied provided that: 
àXxDxLxB<0.5. 

If the 1 dB condition is not met 
and there is insufficient power mar-
gin to compensate for additional dis-
persion penalty, the system will ex-
hibit a higher BER than expected. 
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Be careful of units when making 
this calculation. In particular, dis-
persion is typically quoted in 
ps/(nm x km), which implies the bit 
rate must have units of terabits per 
second for proper canceling of units. 

Fabry-Perot lasers 
Because of the relaxed linearity 

and power requirements for digital 
transmission, some systems do not re-
quire distributed feedback (DFB) 
lasers. In many cases, less costly 
Fabry-Perot lasers are used instead. 
The spectral nature of a Fabry-Perot 
laser is quite different from that of a 
DFB laser. Although in continuous 
wave operation Fabry-Perot lasers 
have a single mode, they exhibit a 
multimode character under modula-
tion. (See Figure 2.) To complicate 
matters, this multimode structure is 
unstable: While the sum total of 
power contained in the modes re-
mains relatively constant, the distrib-
ution of power among the modes fluc-
tuates in a random fashion. This phe-
nomenon is known as mode hopping. 
(Note that mode hopping occurs so 
rapidly it cannot be observed with the 
naked eye, as it is displayed in real 
time on an optical spectrum analyzer.) 

Mode hopping in conjunction 
with dispersion in a single-mode 
fiber will cause laser mode partition 
noise (LMPN). LMPN is a type of 
RIN that can limit bit rate and/or 
transmission distance in many sys-
tems. Since LMPN is a relative in-
tensity noise, increasing optical 
power will not improve system per-
formance if the system is LMPN 
limited. The primary means of elim-
inating LMPN is to use a source 
that operates at a wavelength 
where there is no dispersion in the 
fiber (this is called the zero-disper-
sion wavelength and is designated 
by X , which typically is near 1,310 
nm for standard single-mode fiber). 

Theoretical calculations plotted in 
Figure 3 on page 98, show the maxi-
mum LMPN limited bit rate length 
product for a BER of 10-9 on standard 
single-mode fiber is about 300 Gbps 
x km when the source is a 1,310 nm 
Fabry-Perot laser with a spectral 
width of 2 nm. Alternatively, the 
limit for a 1,550 nm Fabry-Perot 
laser with the same 2 nm spectral 
width on standard fiber is only about 
4.6 Gbps x km. Basically, this indi-
cates the LMPN distance limit for 1 
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Wavetek CATV 
Headend Monitoring System 

The first full-featured, affordable, 

remote headend monitoring system 

/ Real-time monitoring. This streamlined system is 

/j ._. comprised of PC-based central monitoring software (CMS 1000) 

▪ /j and a high performance monitoring unit (Model 3SM) 

employing proven Stealth measurement technology. 

Comprehensive. The 3SM provides the full measurement 

capability of an RF signal analysis meter (Wavetek pioneered 

/j the SAM 4040 and Stealth technology). Analog inputs are 

supplied for monitoring of alternate equipment. 

/) Save lime; Reduce Downtime. The CMS 1000 provides fast 
interactive, remote control access for preliminary trotobleshootin 

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

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 
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Gbps transmission would be about 
300 km for the 1,310 nm Fabry-Perot 
laser, but only 4.6 km at 1,550 nm; 
since the thermal noise limit for digi-
tal transmission distance is typically 

on the order of 100 km, the 1,550 nm 
system is severely limited by LMPN 
on standard single-mode fiber. (Note 
that since this LMPN limitation is 
caused by high dispersion in stan-

Figure 3: Theoretical calculation for maximum b t rate length product in a baseband 
digital communication sytem 
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dard fiber at 1,550 nm, it can be 
overcome by using a 1,550 nm opti-
mized fiber solution, such as disper-
sion shifted fiber or a dispersion 
compensating module. Fiber solu-
tions optimized for 1,550 nm opera-
tion will be addressed in an upcom-
ing "Ask a Fiber Expert" column.) 

In addition to the limitations de-
scribed in the previous paragraph, 
laser manufacturing tolerances can 
introduce LMPN problems even 
when the sources are designed for 
the zero-dispersion wavelength. 

In Figure 3, the LMPN distance 
limit is reduced to one-tenth of its 
maximum value over the typical 
±20 nm specification range for 
Fabry-Perot laser center wave-
length. Therefore, the center wave-
length of a Fabry-Perot laser should 
be only a only a few nanometers 
from the zero dispersion wavelength 
of the fiber, especially in long-dis-
tance, high bit rate applications. 

In summary, baseband digital 
over fiber does indeed have a few 
characteristics that are significantly 
different from its AM/VSB counter-
part. The S/N and, in effect, received 
optical power needed for an accept-
able bit error rate is typically 30-40 
dB lower than that required for ana-
log video. Also, dispersion-induced 
distortion in baseband systems actu-
ally can be offset by increasing the 
received optical power, as opposed to 
the AM/VSB condition where signal 
degradation due to distortion gets 
worse at higher received powers. 

As a result of the moderate source 
power and linearity requirements, 
inexpensive Fabry-Perot lasers are 
sometimes used in baseband digital 
systems. These lasers tend to exhibit 
a fair amount of mode hopping under 
modulation, however, that can create 
mode partition noise in single-mode 
systems which may limit overall per-
formance. CT 
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Add-A-Channel 

SUMMER 
SPECIAL 

Package includes your choice of receivers from the list below 

Refurbished 

Scientific 
Atlanta 
9630 

950-1450 mhz 

Refurbished 

Microdyne 
LPR 

3.7-4.2 ghz (LNA) 

Refurbished 

Standard 
Atlanta 
6650 

270-770 mhz 

Refurbished 

Standard 
32CK 

950-1450 mhz 

New 

R. L. 
Drake 
1440 

950-1450 mhz 

And 

Refurbished 

Standard 
24S 

760-1260 mhz 

New 

Blonder 
Tongue 
6166 

950-1450 mhz 

Refurbished 

General 
Instrument 

C4R 
950-1450 mhz 

Refurbished 

VCII "White Label" Descrambler 

And 
Refurbished 

Scientific Atlanta 
9260 Agile Modulator 

300 mhz Hi-Output 

Reader Service Number 46 

Some Items in Limited Supply 



PRODUCT 

Optical transmitters 
Antec Corp. announced a cost-

effective, higher-performance fami-
ly of 750 MHz capable Laser Link 
II 1,310 nm optical transmitter 
lasers for the broadband industry. 

The opto-electronic product line 
includes nine different varieties of 
laser transmitters. While the new 
product line will replace the exist-
ing Laser Link products, it will be 
completely backwards-compatible 
with the currently installed Laser 
Link II base. 

The new platform allows for 
consistent carrier-to-noise and 
distortion performance over varied 
loss budgets. Five of the nine 
modules are low-power lasers 
designed for use in shorter fiber 
routes, or to segment program-
ming to a specific node serving 
250 to 1,000 customers. 

Three of the nine are medium-
power lasers designed for use in 
medium-length fiber routes, or in 
applications where an operator 
decides to split the optical output 
of the laser and, as a result, feeds 
more than one node with a single 
laser. 

The last module is a high-power 
laser for use in longer fiber routes, 
or to feed several nodes with a sin-
gle laser. 
Reader service #312 

Network monitoring 
Superior Electronics Group Inc. 

announced that its CheetahNet 
network monitoring software now 
includes full integration with 
third-party operational support 
systems. 

CheetahNet will share data 
with Cabletron Spectrum network 
management, Remedy trouble 
ticketing and CIS Focus CAD 
design systems. A live demonstra-
tion conducted at SCTE Cable-Tec 
Expo monitored and captured 
alarms from a working Alpha 
power supply and Scientific-
Atlanta amplifier. 

CheetahNet provides the capa-
bility to continuously monitor 
plant performance, including non-
interfering distortion measure-

NEWS 

ments, and is designed to be scal-
able to expand as operations net-
work requirements and service 
offerings evolve. In its initial ver-
sion, the system provides complete 
network management functionality 
for analog video services. 
Reader service #311 

Line extenders 
Quality RF Services introduced 

550 MHz replacement line extender 
modules for Jerrold JLE, JLC, JLP, 
JLX and Pathmaker Plus PAL hous-
ings. The modules are offered with 
integral two-way filters and accept a 
transistor return from QRF. The 
QJLE joins the company's QLEP 
and OSJ family of upgrade modules 
for Jerrold Starline SLR and SJ 
housings. This is a new module 
design, not an upgrade kit for older 
JLE chassis. 
Reader service #310 

90 V taps 
Electroline announced 90 V 

powering options for its line of pas-
sive and active multitaps, includ-
ing the 1 GHz SuperTap and the 
compact addressable tap (CAT). 
The new powering options allow 
two-way operations at the higher 
power configurations cable TV and 
telcos are adopting to their new 
hybrid fiber/coax (HFC) networks. 

The 90 V SuperTap comes in a 
variety of configurations, featur-
ing models that block or pass 
power on all or some of the ports. 
A four-port version, for example, 
can pass power on all four out-
puts, block power on all four out-
puts, or pass power on only two of 
the four outputs. The 100% power-
passing version is suitable for tel-
cos that will have 100% telephony 
penetration. 

The company's CAT address-
able tap with internal signal 
amplification also is available in 
a new 90 V configuration. The 
CAT is used especially in multiple 
dwelling units and now features 
an extra connector port, allowing 
connection of up to three addi-
tional switchbacks, without the 

need for extra addressable control 
or powering circuitry. 
Reader service #309 

Cable modem 
IISC Datacom's new asynchronous 

cable modem is designed to operate 

at any data rate up to 19.2 kbps, 
protocol transparent. This modem 
meets NEMA traffic control temper-
ature requirements and is well-suit-
ed to many data applications. 
FSK modulation provides reliable 

data transfer under severe noise 
conditions. 
Reader service #308 

Fusion splicer 
New from Alcoa Fujikura is the 

FSM-30S, an ultra low-loss direct 
core monitoring PAS system. 
Features include a four-inch LCD 
monitor offering high-visibility in 
direct sunlight and a faster splicing 
and heat shrink cycle. 

Another feature is automatic 
compensation of arc conditions for 
temperature and pressure. The 
splicer has increased programmabil-
ity, increased data storage capabili-
ty and new specialty splicing modes 
such as controllable attenuation. 
Reader service #307 

Receptacles 
The Ortronics 106 duplex-type 

receptacles are designed to mount 
into single- or dual-gang gem boxes, 
poke throughs, pedestals and power 
poles. Offered in combinations of up 
to four terminations, the receptacles 
meet all FCC Part 68 specifications 
and are ANSI/TIA/EIA-568A compli-
ant. The face plates feature a label-
ing field over each of the plate's 
screw mounting holes. 
Reader service #306 
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Headend receiver 
The Wireless and Cable 

Products Group of Stanford 
Telecom introduced the STEL-
9244 burst receiver for interactive 
CATV digital headend equipment. 

The unit is a standard board-
level QPSK headend receiver that 
operates in the 5-40 MHz range 
at 2.56 Mbps. The device pro-
vides digital signal processing to 
demodulate signals optimized for 
upstream transmission over HFC 
systems. The receiver is suitable 
for both telephony and data 
applications. 
Reader service #305 

Processor 
New from Passive Devices Inc. 

is the PDI 60 AP agile heterodyne 
processor. The device provides the 
operator with the option of cable-
to-cable or UHF-to-cable, and is 
HRC-switchable. 
Reader service #304 

Playback! messaging 
Video Data Systems unveiled 

the Series 800 micro playback sys-
tem, which allows the user to add 
automatic playback from an 
industrial-quality VCR to an 
alphanumeric display, thereby 
imparting a new dimension of live 
video and audio to a message 
channel. 

This economically priced, true 
turnkey, fully automated video 
playback and messaging system is 
ideal for hotel/hospitality, schools, 
corporations, hospitals or any 
place an economical playback/mes-
saging system is utilized. 

The system comes complete 
with a full-color character/messag-
ing generator, a commercial VHS 
recorder/player, complete automa-
tion software package and all 
cables and connectors. It is 
shipped in a plug-and-play config-
uration for ease of use and conve-
nience. 
Reader service #303 

MMDS SLM 
Sencore introduced the SL755D 

Director hand-held MMDS digital 
signal level meter (SLM). The unit 

is designed to answer the need for 
an SLM that will measure digital 
signal levels for the expanding 
plans of MMDS operations. 

The product tunes to any chan-
nel or frequency in the 50-860 
MHz spectrum. It also provides an 
easy-to-use antenna peaking bar 
graph designed to make antenna 
alignment a snap. The unit also 
powers up both downconverter 
and digital decoder. 

Unique channel planning capa-
bilities allow the customization of 
the unit for specific system needs, 
offering eight preprogrammed 
channel plans. The unit can be 
tuned by channel or frequency in 
order to measure data carriers or 
offset frequencies. 

The back-lit LCD display is 
easy to read, even in bright sun-
light or the dark of night. There 
are no confusing scales to inter-
pret or additional attenuators to 
add or subtract from the reading. 
Attenuation is automatic and pro-
vides direct signal measurements 
from -35 dBmV to full +60 dBmV. 

In addition to digital and analog 
signal measurements, the unit is 
able to measure percentage of hum, 
audio carrier level and video carri-
er level to ensure signal quality. 
Reader service #301 

Pulling capstan 
A fiber-optic pulling capstan 

that can be used easily with exist-
ing pulling equipment, winches 
and capstan drives in a special 
"accessory approach," is now 
available from GMP. 

The new capstan can be quickly 
mounted on existing equipment 
without special modification or 
new pulling gear. The company 
says the capstan is very easy and 
safe to use, pulling the cable with 
synthetic rope or Muletape—or 
pulling the cable itself directly. 

Durably constructed of alu-
minum alloy, the capstan has a 
.25-inch (635 mm) working diame-
ter and pulls with 600 pounds-
force (2,700 newtons) and 600 fpm 
speed. 

The capstan can be set up easi-
ly as a mid-assist booster for use 
in pulling longer continuous 
lengths while keeping the pulling 
tension below the minimum 

threshold. It also can be easily 
coordinated with quadrants, 
sheaves and other company acces-
sories. 
Two versions are available: 

with or without an integral torque 
limiter that limits the pulling ten-
sion to a calibrated maximum, 
typically set at the factory at 600 
pounds-force. Either unit can be 
easily mounted on a 2-1/16 inch 
(63 mm) diameter drive shaft with 
either a bayonet or cross-pin-type 
connection. 
Reader service #300 

Power meter 
Fotec announced the FOtest'R 

CATV fiber-optic power meter. 
Besides testing cable TV trans-
mission networks, technicians 
need a power meter for safety rea-
sons: CATV systems now have 
high optical power levels that may 
be hazardous to one's eyes. 

The FOtest'R CATV uses a new 
design that allows measurement of 
very high power levels, simplifying 
the product design and reducing 
cost. The unit measures higher 
power than any other hand-held 
fiber-optic power meter (up to +26 
dBm), according to the company. 

The unit is designed to be 
splash-proof, comes with a shock-
absorbent case and offers a five-
year recalibration interval. 
Reader service #299 

Leakage/SLM 
Wavetek incorporated a highly 

sensitive leakage detection mode 
and MicroStealth measurement 
technology into one unit—the CLI-
1450 leakage detection and signal 
level meter. This lightweight hand-
held meter features a sensitive leak-
age detector that finds and mea-
sures cable leaks, and includes all 
the features of MicroStealth SLMs: 
multichannel measurement dis-
plays, a go/no-go quick check func-
tion, and high-resolution LCD. 

The meter can be used with 
leakage GPS tracking systems. In 
addition, the headend video "tag-
ging" option differentiates leaks in 
overbuilt systems, increases detec-
tion range, and limits false 
alarms. 
Reader service #298 
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Tele-seminar 
dates announced 

SCIE 

The Society of Cable Telecommuni-
cations Engineers is proud to an-
nounce the following satellite tele-
seminar programs. These technical 
training programs may be downlinked 
by any cable system and recorded for 
immediate and future employee train-
ing purposes. 

Since its introduction in 1984, this 
Society program has provided training 
on a variety of topics for the industry's 
technical benefit. 'We-seminar programs 
are presented on the second Tuesday of 
each month. They will air on the fol-
lowing dates from 2:30-3:30 p.m. ET on 
Transponder 14 of Galaxy 1R: 
• Janunry 9—Telephony 102 (Part 
Two) and BCT/E Category I 
Overview (Part One) 
• February 13—BCT/E Category I 
Overview (Part Two) 
• March 13—BCT/E Category IV 
Overview 
• April 10—BCT/E Category V 
Overview 
• May 8—Regulatory Issues 
• June 12—Digital Technology 
• July 10—In-Premises Wiring Issues 
• August 14—Video Transport 

(Part One) 
• September 11—Video Transport 
(Part Two) and Return Spectrum 

NEWS 
Issues (Part One) 
• October 9—Return Spectrum Issues 
(Part Two) 
• November 13—Fiber-Related Issues 
• December 11—Data Over Cable 
(Part One) 
• January 8, 1998—Data Over Cable 
(Part Two) 
For further information on the 

program, visit SCTE's Web site at 
http://www.scte.org, or contact SCTE 
national headquarters by calling (610) 
363-6888 or via fax at (610) 363-7133. 

HFC '96 workshop 
a huge success 

SCTE, in cooperation with the 
Institute of Electrical and Electronics 
Engineers Communications Society 
(IEEE ComSoc) presented an ad-
vanced technical workshop on high-
integrity hybrid fiber/coax (HFC) net-
works, titled "HFC '96," on Sept. 25-27 
at the Loews Ventana Canyon Resort 
in Tucson, AZ. 
Common approaches to high-

integrity HFC network design were 
discussed, and workshop sessions 
dealt with spectral integrity and 
protection, survivable network config-
urations, powering, encryption and 
security and tele-communications ser-
vices network integrity specifications. 

"This topic appeared to be very 

significant within the cable industry" 
stated Inter-Society Technical Com-
mittee and Workshop Chairman Jack 
Terry, who is assistant vice president 
of broadband access technology at 
Northern Telecom in Atlanta. He 
added, "This topic was chosen to help 
hybrid fiber/coax (HFC) become the 
broadband access media of choice as 
we move toward the end of this 
decade." 

Key issues covered included: stan-
dards and technical requirements for 
telecommunications; transmission 
spectral integrity; transmission avail-
ability and security; specific HFC 
broadband services requirements; and 
traffic predictions, network sizings and 
modulation techniques. 

Communications and Publications 
Chair Curtis Siller, principle engineer 
with Lucent Technologies, stated that 
there were the following three prima-
ry challenges of HFC to be addressed: 

1) The role of standards and the 
need for collaboration in this effort 
among the different industry stan-
dards bodies. 

2) What services will HFC networks 
support? Will they be integrated, will 
they be carried on separate RF chan-
nels and will they be transported 
using asynchronous transfer mode 
(ATM), circuit mode and/or variable 
length packets? 

3) The upstream noise 

Reader Service Number 18 
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NMI Management 
& Training Services 
30 Kingwood Rd., 
Oakland, CA 94619 

Right of Way Training 

You will learn: 
'Why easements are necessary 
'How to mite and interpret easements 
*To read and understand legal descriptions of real property 
• Basic real property law 
*To negotiate with property owners and governmental agencies 
'How to read and comprehend tax assessor's maps and 
ownership information 

•How to comprehend franchise rights and obligations 
•The best way to handle trespass complaints (when your 
company is the trespasser) 

•The pitfalls of verbal permission to occupy private property 

The 1984 Cable Act provides a great deal of protec-
tion; however, your company needs more 
than the act provides. Our class is 4 1/2 
days in length and is only $975 per student. 
This is the most comprehensive and 
cost effective right of way training 
available. 

(al/Jerry Moron at 510-530-9342 for a complete 
brochure and schedule. Classes taught nationwide. References 
and client list available. 

TRAINING 

Learn to splice, 
test, connect and 
troubleshoot a 

fiber optic network. 

1970) 663-6445 

FIBERLIGHT 

/2 , INTERNATIONAL e 
2100 W. Drake, #269 

Ft. Collins, CO 80526 

SEE THE TRAINING 

COLUMN ON 
PAGE 1 1 6 

FIBER OPTIC VIDEO 
TRAINING TAPES 

• Introduction to Fiber Optic 
Theory & Fiber Structure 

• Fiber Optic Cable, 
Preparation & Installation 

• Fiber Optic Splicing, 
Connectorization & Patch Panels 

• Fiber Optic Testing, 
Dioubleshooting & Documentation 

• Fiber Optic Applications 

Why Videotapes? 
1. Easy access 

2. A picture is worth 

thousand words 

3. Low cost 

4. Go at your own pace 

5. Easy review 

6. Exceptional quality 
of instruction 

• Fiber Optic LED's, Lasers & Detectors 

• Fiber Optic Couplers, Switches 
& Isolators 

• Fiber Optic Safety 

• Fiber Optic Installation 

• Fiber Optic System Design 

• Fiber Optic Splicing & Splice Closures 

• Plastic Optic Fiber 

ThE 
LighT 
BRigAdE 

CALL FOR FREE CATALOG! 

(800) 451-7128 

rsndustry Custom Made — I 
Jumper Assemblies 

Service „..4( ROCKY MOUNTAIN All Brands Fittings/Cable 
Since JUMPER CABLES • F Male • RG - 59 
1966 P.O. Box 9707 • Helena, MT. 59604 • F Female • AG - 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 _.J 

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-Nov. 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 

LeiS maie &Kee beew 
PHILIPS 

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: moorst@comtch.iea.com 
HOME PAGE: http://www.iea.com/-moorst 

We Accept 114/C or Visa 

BOUGHT / 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!! 

AUUNA 
SERVICES. P•11C. 
1-800-98-ARENA • FAX 1-610-279-5805 



Converters • Remotes • C. G.'s • Ports 
1th 

Price • Service • Delivery 
Cable Technologies International, Inc. 

2500 Office Center, Suite 300 Willow Grove, PA 19090 
(215) 657-3300 Fax (215) 657-9578 E-Mail ai(a),haven.tos.com 

Professional Installation 
& Technical Services, Inc.  
An Engineering Services Company dedicated to: 

• Sweep-Forward-Reverse 
• CALAN-WAVETEK-10Hz 
• Computerized Reporting 

Since 1986 

• Activation-Balance 
• Proofs 
• Electronic Upgrades-Resplice 

Cincinnati, Ohio 800-457-4569 
Fax: 513-583-1140 

BRIDGEPOINT 

COMMUNICATIONS INC. 

Aerial 
New Build 
Fiber Placement 
Installations 

Underground 
Rebuild 
Upgrade Splicing 
Splicing 

(214) 780-1988 
DALLAS • HOUSTON • PHOENIX • BOSTON • HONOLULU 

1 

130 SPECIALIZED TRUCKS IN STOCK 
(10) Telsta-Versilift 1 Ton Buckets In Stock 

(10) Digger Derricks Etc. 

(50) 28 To 75 Ft Bucket Trucks In Stock 

Ca// For Price List: (215) 721-4444 Fax: (215) 721-4350 

Opdyke Inc. 
Tuck quipment & E Sales r 

1100 

I 

— 

re 

1111! 3123 Bethlehem Pike 
Hatfield, PA 19440 USA 

We Buy Surplus Trucks 

Are You Looking 
for Installers?? 

NaCom, a contractor offering 
outstanding customer service for: 
• Residential Premise Wiring 
• MDU's 
• Drop Buries 
• Primestar 
• Broadband Modems 

Call (800) 669-8765, Ext. 3046 

INaCom I 
Budd', Commun.canon System, Throughout Arneroca 

Celebrorie^ 
Sever °7sr 

ary 

Nationwide 
Services 

P.O. Box 305 
Ipswich, S.D. 57451 

(605) 426-6140 

QuaeityRepai at Competitive hicing 

R EPAIR CENTER REPAIRS & SALES 

TCI 
Ai 111-

c In Warranty Repair 
17 Jerrold Addressable Repair Specialist 
a DP5, DP7 & DPV7 / Panasonic 1402, 1403 
17 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 

7u7 
RCH CABLE 
301 Route 130 South / Cinnaminson, NJ 08077 

609-786-1701 / Fax 609-786-0121 

@Door to 
Door Sales 

11System 
Audits 
BConverter 
Placement 
Campaigns 

Serving the industry since 1977 

RETURN PATH ACTIVATION 
HEADEND SERVICES 
- COMPLETE HEADEND RELOCATION SERVICE 
RERACK AND REWIRE 
- OPTIMIZE 
FCC PROOF OF PERFORMANCE 
- RF PROOFS 
- VIDEO TRIANUAL PROOFS 

• RETURN ACTIVATION 
• ON SITE TRAINING 
• DESIGN AND DRAFTING 
- AS BUILT MAPPING 
- SYSTEM DESIGN 
- MAP MANAGEMENT AND SYSTEM UPDATES 

800-292-0126 

Looking for "the best" in Mappi 

Field MapPing Servi 

Design Engineering 

Asbuilt Digitizing 

High Capacity 

On-time Delivery 

First Class ()mil 

International E 

rid - W \PHICS 

350 Indiana Street, Suite teden; 

LL (303) 279-7322 • fax: (303) 279-2546 • email: mappingeseca.com 

FIBER 011:01"11C 

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 

AXSXS Communications 

P.O. 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 

• 

«IV 



104 
Portable, battery operated 
and rack mounted models 
Testing 8, Substitution 

Gilbert AHS 
LAC 
Off Shore 
Amphenol 

We Buy Scrap CATV 
ItIATEJe 
Cable Recovery Inc. 

COAST TO COAST SERVICE 
818 W. 3rd St. • P.O. Box 1224 

Tel: (800) 831-2925 BUYERS OF SCRAP (ATV Winona, MN 55987 

IC /feet dr.-- --eirapor-et 
emmi ri-44.a,re Nor 

Jumper Cables 
CUSTOM MADE CABLE ASSEMBLIES INCLUDING: 

F to F, N to N, BNC, RCA, F-81 
RG-56 Belden 

Times RG-59 
RG-11 
RG-213 
RG-214 

Comm/Scope 
Intercomp 

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 

«mast gm CAD 
DRAFTING 

gambling,. 4111111P SERVICES,INC. 

• Base Mapping 
• Strand Mapping 
• Digitizing Services 

Charles Wright 
(815) 698-2564 
Rt. 116 8( 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. 

EDJ 

David Sylvestre 
203-953-9240 

COMMUMCATIONS INC. 

WIRELESS SERVICE 
Area Evals 
Data Base Information 
Wireless Installs/Roof & Trees 
MDU Prewire/Postwire 
65' Tower Trucks for Site Surveys 

Manufacturers of High Quality Test Equipment 
for the (ATV and Telecommunications Industries 

Spectrum Analyzers, SLM's, RF Sweeps etc.. 
adevIrretit 

AT400 SERIES 

Multi-Carrier RF Signal Generators 
2, 4, & 10 carrier models 

from $499" 
(800) 297-9726 

(NORTH AMERICA TOLL FREE) 

Phone: (514) 725-6652 Fax: (514) 725-5637 
Internet: http://www.avantron.com 
E-Mail: info@avantron.com 

Quality Cable & Electronics Inc 
1950 N.N1. 44111 .S [REF I • PONIP‘NO 134. I. I. 33064 
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CABLE 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 

WE BUY SCRAP CATV CABLE 
MIDWEST CABLE 

800-852-6276 

10 YRS OF NATIONWIDE SERVICE 

SERVICES 

FO Box 96 Argos, IN 46501 

o 

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 

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 



PYRAMID 
Is Quality Construction 

Pyramid Industries offers 
Quality Smoothwall, Ribbed 
or Corrugated Innerduct at 
competitive prices and 
immediate delivery, contact 
your local distributor or call 
us at: 814-455-7587. 

PYRAMID MUSTRIES, IC. 

1422 Win Dr Die, PA 16505 • 814/ 455-7587 Fax 814/ 454-8756 

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 

Check Us Out For 
• 

dB-tronics 
IlleViSi01/ I/1/111 ,1110/1 

Sall'S& SerViCe Ceilter 

reli1S)?tifanntifaic 

Parts & Services 

./ Genuine S-A Parts In Stock 

ee Factory Trained Repair 

/ Sales of New & RMF Equipment 

./ Purchase of Wreck-Out & Excess 
Equipment 

.1 450 & 750 MHz Equalizers 

CALL OR FAX US FIRST 

Telephone: 864-574-0155 
USA Toll Free: 800-356-2730 

Fax: 864-574-0383 

detronics, Inc. 
145 Tradd Street 

Spartanburg, SC 29301 
USA 

email: dbtron@teleplex.net 

• 

«Me " 

Video PosterTM 
Low cost Character generators 
*Infrared VCR deck control 
*Full weather station options 
*Free Hi-res graphics & Logo   
*User sets Time & date events   
*Battery backed Ramdisk -1 
*Program all via modern from IBM, MAC or VP 

Engineering Consulting 
Te1:714-671-2009*Fax:714-255-9984 
WEB-->http://home.earthlink.net/-engcon 

Hi-res Fonts 
eather 
Logos 
raphics 

Crawl messages 

Ask for 
Demo 

video tape 

SCTE MEMBERSHIP APPLICATION 

NAME: PHONE:  

MSO: FAX:  

COMPANY: TITLE:  

ADDRESS:  

CITY: STATE: ZIP: 

ON-LINE ADDRESS: HAM RADIO CALL SIGN:   

Affiliation: CI Cable 0 Telephone Other:  

Job Description: 0 Manager/Administrator 0 Operations D Financial 
Installer CI Sales ['Construction 

0 Engineer 0 Technician 0 Other:  

Membership Type: El Individual @ $40 0 International @ $60* 0 Sustaining Member Co. @ $250 
*Applicants from outside the U.S. include an additional $20 for mailing expenses. 

Make checks payable to SCTE, or include MasterCard or Visa information below. Please make payments in 
U.S. funds, drawn on a U.S. bank. SCTE is a 501 (c) (6) non-profit professional membership organization. 
Your dues may be tax deductible. Consult your local IRS office or tax advisor. Additional member material 
will be mailed within 30 days. Dues are billed annually. 

An Individual SCTE member will receive all standard benefits of membership. A Sustaining member is 
listed under the company name and has one contact person who is afforded all benefits of an individual 
membership. Sustaining member companies are given discounts while exhibiting at the SCTE Cable-Tec Expo 

Type of Card: D MasterCard D Visa Card#:   

Exp. Date:  Signature:   

Sponsoring Chapter or Meeting Group. 

Sponsoring Member:  

Send Completed Application to: SCTE, 140 Philips Road, 
Exton, PA 19341-1318 or Fax to: (610) 363-5898 

Complimentary Subscription Application 

1 YES ! I want to receive/continue to receive a FREE subscription to ONO 
Communications Technology, SCTE's Official Trade Journal. 

Signature Date  
(Signature and date required by U.S. Postal Service.) 

B. Please check the category that 
best describes your firm's pri-
mary business (check only one): 

Cable TV Systems Operations 
combined 

03.0 Independent Cable TV 
Systems 

04.0 MS0 (two or more 
Cable TV Systems) 

05.0 Cable TV Contractors 
06.0 Cable TV Program Networks 
07.0 SMATV, DBS Operator 
08.0 MMDS, STV or LPTV 

Operations 
9A.0 Microwave 
9B.0 Telecommunications Carrier 
9C.0 Electric Utility 
90.0 Satellite Manufacturer 
9E.0 Satellite Distributor/Dealer 
9F. 0 Fiber-Optic Manufacturer 
10.0 Commercial TV Broadcasters 

11.0 Cable TV Component 
Manufacturers 

12.0 Cable TV Investors 
13.0 Financial Institutions, Brokers 

& Consultants 
14.0 Law Firm or Govt. Agencies 
15.0 Program Producers, 

Distributors and Syndicators 
16.0 Advertising Agencies 
17.0 Educational TV Stations, 

Schools and Libraries 
18.0 Other (please specify) 

C. Please check the category that 
best describes your job title: 
(check only one) 

19.0 Corporate Management 
20.0 Management 
21.0 Programming 

Technical/Engineering 
22.0 Vice President 
23.0 Director 
24.0 Manager 
25.0 Engineer 
26.0 Technician 
27.0 Installer 

28.0 Sales 
29.0 Marketing 
30.0 Other (please specify) 

D. Which one of the following best 
describes your involvement in 
the decision to purchase a 
product/service? :check Gn:y 

31.0 Recommend 
32.0 Specify 
33.0 Evaluate 
34.0 Approve 
35.0 Not involved 

IMM 

10 « 



LEMCO Innovative design, quality fabrication 
To order, call your Catalog: 800.233.8713 
preferred Lemco dealer. Tel 717.494.0620 Fax 717.494.0860 
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FREE 44pg Catalog 8 80 Audio/Video Apeluc. 
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OOPAMP LABS INC (2131 934-3566 
1033 N Sycamore Ay LOS ANGELES CA  rFittp,,,www.opamplabs....; 

Classified Advertising 
Call Rebekah Markheim 
1-800325-0156 Ext. 33 

Ca 1,161-00le TM CAD 

Only $895.00 

Works with version of 
AutoCAD®, even LT ! 

Complete CAD System: 
CableToole CAD 

AND AutoCAD LT 2.0 
• $1295.00 • 

I 1  

Easy to setup and learn 
Includes utilities - Map Stat, 
Outage Tracker, Street List, 
Noise & Distortion Calc, more! 

We also provide CATV 
Design & Drafting Services 

Visit our website or 22 
call for a FREE demo 

www.GoldComInc.com 

46 Garwood Rd, Sicklerville, NJ 08081 

(609) 346-2778 
fax:(609)782-0841     Inc. 

GoldCom 

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 

IF YOUR LIGHT IS OUT, 
YOU COULD BE FINED! 

Avoid Costly 
FCC Fines 
with CFT"s 

TowerSentry IS; 

For more information 
on how to put TowerSentry-
to work for you, call.. 

1-800-448-8099 

Tower Light and Transmitter Monitoring Specialists 

Dakota Design 

(605) 364-7363 

• Design • Drafting • As-Builts 

• Map Management 

Dan Schleifer 

Route 1 Box 33 Utica, SD 57067 

E MI IM a IBM Anè WE BUY 
AND SELL 
QUALITY 
CATV 

EQUIPMENT 

UNItb 
LINE AMPLIFIERS, TAPS, CONNECTORS 
CONVERTERS - ALL TYPES AND MAKES 

HEADEND EQUIPMENT 

USA • (619) 631-2324 • Fax (619) 631-1184 

INSI'l( • PAINE • RI PAIR • RI -(n;1 • 11(.11 f ING • IR/TI 

• ANTENNA • EEL-MINES • ANAL ,' SIX • DISMAN ti E 

HERMAN J. JOHNSTON 
['RI sIl Ilsi I 

Nationwide 

Tower Company 
RAM( 4, Tr' I VISION, ( A. .V. AND MIT SOWAVI toveRs 
P.O. BOX I 40 • P001 I 1,Y 42444 • i5021 '344-1M00 

510131LE (302)841-457i FAX I302) II 44 ,044 

Singlemode Optical Switches 
Switchable Optical Splitters 

• Corning MulticladTM coupler technology 
used exclusively. 

• Lowest loss Optical Switches in the world. 

• Switchable Optical Splitters save 50% of 
the optical power required for route 
redundancy. 

OptiVideo Corporation 
5311 Western Avenue, 

Boulder, Colorado 80301 
TEL: 303-444-2160 FAX: 303 444  2242 

CIRCLE NO. 91 



Technical Workshop Jointly Sponsored by: 
Society of Cable Telecommunications Engineers 

IEEE Communications Society 
September 25-27, 1996. Loews Ventana Canyon Resort, Tucson, Arizona. 

11111C 
High Integrity Hybrid Fiber-Coax Networks 

Hybrid Fiber-Coax Networks are on the forefront of delivering broadband services 
to residential subscribers and small businesses. However, providing the vety high network integrity 
or reliability necessary for two-way telecommunications services creates yet another level of 
challenge, and perhaps opportunity, for CATV network operators and builders of new HFC networks. 

The purpose of this workshop is to bring together experts 
to assess the issues and determine economic ways of 
optimizing HFC network design to ensure that HFC networks 
become the broadband two-way access networks of choice as 
we enter the next millennium. 
The workshop will consist of invited presentations and panel 
sessions aimed at achieving a common approach in high 
integrity HFC network design. 

Attendance is welcomed from both the network operator 
and manufacturer communities. Members of SCTE and IEEE 
will receive a special registration discount. 

CTE ® 
IEEE Communications Society 

KEY TOPICS INCLUDE: 

• Spectral Integrity and 
Protection 

• Survivable Network 
Configurations 

• Powering 

• Encryption & Security 

• Telecommunications 
Services Network 
Integrity Specifications 

PROGRAM OUTLINE 

Wednesday, Sept. 25 
• Registration and Tabletop Displays 

Thursday, Sept. 26 
• Review of Standards and Technical Requirements for Telecommunications Services 
• Transmission Spectral Integrity 
• Transmission Availability and Security 

Friday, Sept. 27 
• Specific Broadband Services Requirements 
• Traffic Predictions, Network Sizings, Modulation Techniques 
• Parallel Breakout Sessions 

For further information, fax this form to SCTE at (610) 363-7133 or call (610) 363-6888. 

Name:  Company:   

Mailing Address:   

Phone: (    Fax: (  

E-MAIL: 



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 
or Tech Re-Act—This presentation 
by Michael Lance and John Wong of 
the Federal Communications Com-
mission, deals with how the Cable 
Act of 1992 will affect you and your 
system. It reviews the tests re-
quired and their frequency, as well 
as new technical requirements 
mandated by the law. Topics in-

Reader Service Number 69 

At Power & Telephone, the corporate 

big wheels really do deliver and 

not just our senior management 

In fact, we can provide next day 

delivery to almost any location in 

the country if you request it 

So if you're looking for a supply 

company that really delivers, give 

us a call today at 800.238.7514 

And we'll put our corporate big-wheels 

into action right away. 

2673 Yale Avenue, Memphis, TN 38112 Fax 901-320-3082 

dude: Emergency Alert, home 
wiring, anti-buy through provision, 
program access regulations, must-
carry rules, retransmission, defin-
ing a principal headend and ADI 
(area of dominant influence). (75 
min.) Order #T-1145, $45. 

fir Test Procedures Under Technical 
Reregulation—This program, fea-
turing Terry Bush and Syd Fluck, 
provides an overview of the new 
testing required by the FCC, as 
well as recommendations on how to 
perform these tests. Topics include: 
carrier frequency, signal levels, sig-
nal level variations over time, in-
channel response, carrier-to-noise, 
distortions, hum, baseband video 
and leakage. (70 min.) Order #T-
1146, $45. 

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

Shipping: Videotapes are shipped 
UPS. No P.O. boxes, please. SCTE 
pays surface shipping charges with-
in the continental U.S. only. Orders 
to Canada or Mexico: Please add $5 
(U.S.) for each videotape. Orders to 
Europe, Africa, Asia or South Amer-
ica: SCTE will invoice the recipient 
for additional air or surface ship-
ping charges (please specify). 
"Rush" orders: a $15 surcharge will 
be collected on all such orders. The 
surcharge and air shipping cost can 
be charged to a Visa or MasterCard. 

To order: All orders must be pre-
paid. Shipping and handling costs 
are included in the continental U.S. 
All prices are in U.S. dollars. SCTE 
accepts MasterCard and Visa. To 
qualify for SCTE member prices, a 
valid SCTE identification number 
is required, or a complete member-
ship application with dues pay-
ment must accompany your order. 
Orders without full and proper 
payment will be returned. Send or-
ders to: SCTE, 140 Philips Rd., 
Exton, PA 19341-1318 or fax with 
credit card information to (610) 
363-5898. 
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Reach the people behind 
the scenes of the 
communications world! 
Access t e ottest players in today's cable marketplace! 

Our mailing lists will transmit your message to the technical 
buyers in today's cable arena. These are the experts 
responsible for making serious purchasing decisions! 

These decision-makers need information on the latest 
technological advances that will keep them on the 
cutting-edge! 

Access prospects in the following areas: 
MSO's 
Cable TV Program Networks 
Cable TV Contractors 
Microwave/Telecom Carrier 
Independent Cable TV Systems 
Cable TV Component 
Manufacturers 

Trying to reach the 
global cable market? 

Ask about 
International Cable 

Magazine 

These are the cable professionals 
who will respond to your direct mail! 

Send your message straight to the 
heart of the cable industry... 

Call Phillips List Department TODAY and GET CONNECTED! 

Contact Susan Incarnato at 301-340-7788 ext. 2026 

Agede 
Phillips Business List Sale 

'our red •ëspon ion! 
Itunipsi Phillips Business Information. 1201 Seven Locks Rd.. Potomac, MD 20854 

301-340-1520 Fax: 301-738-7581 



CALE NDAR 
August 
8: SCTE Satellite Tele-Seminar Program, 
"Painless Technical Writing (Part I)" from 
Expo '90 in Nashville, TN, to be shown on 
Galaxy 1R, Transponder 14, 2:30-3:30 p.m. 
ET. Contact SCTE national headquarters, 
(610) 363-6888. 
8: SCIE Music City Chapter seminar, 
BCT/E certification exams, Nashville, TN. 
Contact Rodney Lanham, (615) 645-8296. 
8: SCTE North Central Texas Chapter 

seminar, the return path and two-way sys-
tems. Contact Lynn Watson, (817) 790-7557. 
lOE scrE Llano Estacado Chapter semi-
nar, conversions. Contact Bob Baker, (505) 
763-4411. 
11-13: North Carolina/South Carolina 
Cable Telecommunications Associations 
joint summer meeting, Radisson, Myrtle 
Beach, SC. Contact NCCTA, (919) 839-0304. 
12: General Instrument seminar, 
Broadband Network Overview, Hatboro, PA. 

----------' - eeeter‘t-fii-e- te.°f• '1/41:09cerriaityCjilhlate:le 

r:.::::recte.deAstos.,eirsireuief 

-----5------------_.----__— 

e, ----e.........-....._.,,----- ii„,., odes 0,,, ...-..--.—----.-- 0nd ;:::::::,,,i.i th.c CO 

b 

esee aee eem 
...-----.--."---
.%..7 ----------- 'rho e lo no or 
-"-_-.-.-----.------"-."-------.. 

e
- eartedileighe's of o %Woo 

e - ,.-e; 

"4:" 

, ..,, -e' .•, 

4''  

„iedjeetee-' Me"' 
i  

v-e-...--' '..--..'"'"-''-''''..-- -,-7"-....•r--.---7'.'1'-.:.', 

e 
e 

• 

An NCTI Certificate 
of Graduation 

is recognized throughout the industry 

as a solid indicator that your 

technical and non-technical employees 

have what it takes to excel 

in the rapidly changing 

CATV/broadband communications industry. 

The most 
comprehensive 
ca 171e training 

available anywhere! 
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Call, fax or write 

for your FREE 

NCTI Training Kit 

today. 

CT 8/96 

National Cable Television Institute 
801 W. Mineral Ave. 

Littleton, CO 80120-4501 

(303) 797-9393 fax:(303) 797-9394 

Reader Service Number 97 

Planning ahead 
Sept. 25-27: HFC '96: High Integrity 
Hybrid Fiber/Coax Networks, jointly 
sponsored by SCTE and IEEE, Tucson, 
AZ. Contact (610) 363-6888. 
Oct. 13-15: Atlantic Cable Show, 
Baltimore, MD. Contact Cable Television 
Association of Maryland, Delaware, DC, 
(410) 266-9111. 
Dec. 11-13: Western Cable Show, 
Anaheim, CA. Contact (510) 428-2225. 

Contact Lisa Nagel, (215) 830-5678. 
12: SCTE Delaware Valley, AMAC and 
Pocono Mountain Chapters seminar and 
2nd annual golf outing, Royal Oaks Country 
Club, Lebanon, PA. Contact Chuck Iblton, 
(215) 657-5850. 
12-13: SCTE Regional Training Seminar, 
"Introduction to Telephony." Contact SCTE 
national headquarters, (610) 363-6888. 
12-15: The Light Brigade seminar, fiber-
optic design, installation and maintenance, 
Minneapolis, MN. Contact Lisa Johnson, 
(206) 251-1240. 
12-16: General Instrument seminar, 
Broadband Communications Network 
Design, Hatboro, PA. Contact Lisa Nagel, 
(215) 830-5678. 
12-16: Siecor seminar, Hands-On Fiber-
Optic Installation for LANs (multimode and 
single-mode), Hickory, NC. Contact 1-800-
SIECOR 1, ext. 5539. 
12-23: FiberLight International seminar, 
Fiber-Optic Technician Training, Dublin, CA. 
Contact (970) 663-6445. 
13: SCTE Chattahoochee Chapter semi-
nar, computer-aided software for broadband 
applications, BCT/E and Installer certifica-
tion exams, Calhoun, GA. Contact Johnny 
Ray, (770) 977-6916. 
13-14: Antec Fiberworks seminar, 
Compressed Video: Concepts and 
Transmission, Sheraton Suites Hotel, Elk 
Grove Village, IL. Contact Patricia Sturmon, 
(847) 439-4444. 
13-15: SCTE Wheat State Chapter semi-
nar, BCT/E certification exams, Wichita, KS. 
Contact Joe Cvetnich, (316) 262-4270. 
13-16: Siecor seminar, Hands-On Fiber-
Optic Installation for LANs, Keller, TX. 
Contact 1-800-SIECOR 1, ext. 5539. 
13-16: Siecor seminar, Hands-On Fiber-
Optic Installation for LANs, Princeton, NJ. 
Contact 1-800-SIECOR 1, ext. 5539. 
14-16: SCTE Regional Training Seminar, 
"Technology for Technicians II," Jackson, MS. 
Contact SCTE national headquarters, (610) 
363-6888. 
14: SCIE Southern California Chapter 
seminar, Comcast Cable Office, Ontario, CA. 
Contact 'Ibm Colegrove, (805) 252-5280. 
15: SCTE New England Chapter vendor 
day and technical program, Best Western, 
Marlboro, MA. Contact 'Ibm Garda, (508) 
562-1675. 
15: SCTE Razorback Chapter seminar. 
Contact Jack Trower, (501) 327-8320. 
15: SCTE Rocky Mountain Chapter semi-
nar, BCT/E and Installer certification exams, 
TCI office, Wheatridge, CO. Contact Mike 
Phebus, (303) 795-1699. 
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Some Leakage Problems Are Pretty Easy To Identify... 
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 • Quality Control • Proof 
• Quarterly Monitoring/Comparison • Archiving 
• Time Management • GPS Tracking 

C LT CABLE LEmAcE TECHNIXDPES 
1200 Executive Drive, Suite 136 
Richardson, Texas 75081 
800.783.8878 - 214.907.8100 
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CONTROL YOUR WORLD 

Next Generation in Status Monitoring 

The new OmniSTAT network monitoring system from 
AM puts you in control. Designed to monitor your entire 
system, including most all major equipment, OmniSTAT is 
flexible, simple and cost effective. Its modular, scalable 
architecture allows you to get started at a price which fits 
your budget today, yet anticipates the performance and 
interoperability you'll need for tomorrow's requirements. 

The OmniStat System includes the easy to use OmniVU 
software, a Windows based, open architecture system that's 
powerful and will integrate easily with your operational sup-
port systems. Our OmniProbe monitors feature downloadable 
software and frequency agility. And our new OmniMCU is a 
PC based control system with practically unlimited capacity. 

Because OmniSTAT is the system of choice by the major 
equipment OEM's, you can be assured that the system works 
right today and tomorrow. 

From AM Communications...the monitoring standard for 
over a decade. 

or‘, 
COMMUNICATIONS  

GUARDRAILS FOR THE INFORMATION SUPERHIGHWAY 

P.O. Box 9004, Quakertown, PA 18951-9004 

215-536-1354 • 1-800-248-9004 

http://www.amcomm.com 

Reader Service Number 145 



CABLE TRIVIA  

Trivia quiz #9 

o ur history guru (aka Edi-tor Rex Porter) has pro-
vided us with these triv-
ia questions on the cable 

industry. Answers to the last set of 
questions appear first. (The last 
"Cable Trivia" ran on page 192 of 
the June issue.) Look for answers 
to this month's questions in a fu-
ture issue (along with a new set of 
10 questions). The person supply-
ing the most correct answers will 
be awarded a special Trivia T-shirt. 
You may only win once per calendar 
year. 

To be in the running for a prize, 
your answers need to be post-
marked, faxed or e-mailed to us by 
the 20th of the month of the issue 
date that the specific trivia test ap-
pears in. The first person who 
sends in the most correct answers 
will be the award winner. Good 
luck! 

Your answers need to be sent to: 
The Trivia Judge, Communications 
Technology, 1900 Grant St., Suite 720, 
Denver, CO 80203; fax: (303) 839-
1564; e-mail: CTmagazine@aol. corn. 

Trivia #8 answers 
1) Category VII 
2) Optical fibers 
3) George Acker 
4) Grunt 
5) Ron Hranac 
6) Ron Cotton 
7) Adelphia 
8) Trygve Myhren 
9) Glenn Jones 
10) Chuck Dolan 

Trivia #9 
1) More than 20 years ago, he began 
providing coverage of government on 
his C-SPAN channel, bringing legisla-
tive events into the home and the 
classroom. He is: 

A) Ted 'Fierier 
B) Bill Daniels 
C) Brian Lamb 
D) Jeffrey Reiss 

2) Since 1982, this company has spent 
millions of dollars to train the techs of 

Rex Porter 

this industry by traveling the nation 
in their mobile training center. Its cor-
porate name has changed, but we still 
remember them as: 

A) Oak Industries 
B) Magnavox 
C) Jerrold 
D) The Drop Shop 

3) Five years ago, the SCTE awarded 
first place prize in a classic equipment 
competition to Par Peterson for a 
Model 222 12-channel trunk amplifier. 
It was manufactured by: 

A) Jerrold 
B) Ameco 
C) Spencer-Kennedy Labs 
D) Entron 

4) Second place in the aforementioned 
classic equipment competition went to 
Ken Degraffenreid for a Tele Trol 
Model TM modulator. It was manufac-
tured by: 

A) Jerrold 
B) Ameco 
C) Spencer-Kennedy Labs 
D) Entron 

5) Third place in the aforementioned 
competition went to Jack Gobbo for an 
early 1960 power supply, ATPS. It was 
manufactured by: 

A) Jerrold 
B) Ameco 
C) Spencer-Kennedy Labs 
D) Entron 

6) A member of the founding class of 
the cable pioneers (1966), he earned 
a BSEE from the University of 
Houston. In 1950, he hooked up his 
very first customer, Paris Wainscott, 
and a few of his neighbors. Needing 
an amp for Ch. 5 (the system's only 
channel), the cable pioneer designed 
and built his own. With Ed Parsons 
in Oregon, John Walson and Bob 
Tarlton in Pennsylvania, he became 
one of the early cable operators in 
America. He is: 

A) Charles Clements 
B) Sandford Randolph 
C) Bruce Merrill 
D) Archer Taylor 

7) We all know that Warner won the 
franchise in Milwaukee in 1982. But, 
in a "Truman-Dewey" goof, Cablevi-
sion magazine announced the fran-
chise was awarded to another MSO. 
The company incorrectly headlined as 
the winner was: 

A) Cox 
B) Cablevision 
C) Viacom 
D) Cablevision Industries 

8) In 1989, John Brouse, senior project 
engineer for Jones Intercable of 
Broward County, came up with a solu-
tion to severe outage problems due to 
lightning. He installed these devices 
and they worked so well that equip-
ment manufacturers decided to mar-
ket them. They are known as: 

A) Rod pods 
B) Amp clamps 
C) Zap straps 
D) Lug plugs 

9) In September 1957, this was the 
first town in America to test the mar-
ketability of pay TV. Henry Griffing, 
president of Video Independent The-
atres, was convinced people would pay 
extra to receive commercial-free mo-
tion pictures by cable. The experiment 
continued for three years and then 
closed. That town is: 

A) Bartlesville, OK 
B) Austin, TX 
C) White Plains, NY 
D) Irvine, CA 

10) The first program ever originated 
for distribution by HBO was delivered 
by microwave to customers. The pro-
gram was: 

A) The Pajama Game 
B) You Bet Your Life 
C) News and Views 
D) The Pennsylvania Polka Festival 

And the winner is ... 
Bill Cody of Belden Wire and 

Cable wins Cable Trivia #8. Look 
for your T-shirt in the mail, Bill! 
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A Bright New Light in• . 
the Headend Univeirie : 

BARCO introduces PULSAR, a revolutionary 
modulator for CATV headend applications 
requiring high quality RF signal and automatic 
provisioning. PULSAR offers remote monitoring 
and contrd of all modulator functions. An 
intelligent "white limiter" and video AGC 
prevent overmodulation and automatically 
optimize video input signal levels. 

Remote or Local Control 

Easy-to-use front panel keys allow direct 
control of video and audio RF levels, modu-
lation depth, frequency deviation, and input 
switching. An RS-485 interface allows remote 
control of the unit. 

Maximum Flexibility 

PULSAR operates with 110 Vac or -48 Vdc, 
making it compatible with both conventional 
CATV or Telco powering schemes. The modu-
lators feature IF substitution and are compatible 
wii-h all major scrambling techniques. 

PU SAR 
BARCO 

Fined 'Out «ore! . . 
Pulse gives CATV operators and Telcos an 
entirely new dimension-in signal' and service 
delivery. To find ouswhy PULSAR will transform 
the future of headend modulators, call 
770/590-7900. 

• 

• 

• High RF Output Over the Entire 
Frequency Range 
• White Limiter and Video AGC 
• Auto Set-Up, Auto Alignment 
• Complete Software Control for 
Monitoring and Backup 
• Fixed Frequency and Tunable Versions 
• 110 VAC and -48 VDC Powering 
• Unique In-Channel Tilt Control 

BARC 
1000 Cobb Place Boulevard 
Kennesaw, GA 30144 

Tel: 770/590-7900 
Fax: 770/590-8836 
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Answers to review questions 
1) Optical fiber makes node status monitoring sys-
tems very reliable because optical fiber itself and 
fiber-based topologies have simplified and improved 
return path communications. 
2) Four types of digital signals that make status moni-
toring absolutely essential because they require a 
higher standard of signal transmission reliability are: 
1) digital video, 2) voice transmission, 3) data transmis-
sion, and 4) personal communications services (PCS). 
3) Four basic elements of a status monitoring sys-
tem are: 1) node status monitoring modules, 2) a 
master controller for communicating with the node 
status monitoring modules, 3) a personal computer  
(PC), and 4) a software program for analyzing the 
monitored data. 
4) A node status monitoring module: 1) receives sig-
nals from the headend PC and master controller 
containing status monitoring instructions, 2) collects  
monitored data from modules and switches in the  
optical node, and 3) routes the collected monitored 
data to the node reverse optical transmitter module  
for transmission on the reverse optical fiber. 
5) The monitored data signals received by the node 
status monitoring module from select node modules 
and switches are typically analog signals. 
6) The node status monitoring module sends a digi-
tal data signal to the reverse optical transmitter in 
the optical node. 
7) Most parameter measurements are translated 
into a DC voltage between 0 and 5 volts by most 
node status monitoring modules. 
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rAbsolutely, positively, 
undeniably, unconditionally 
the smartest TDR feature available today. 

a 

Intermittent Faults? 
No problem! 

Riser-Bond Instruments introduces a new 

feature, INTERMITTENT FAULT DETECTION, 

for the highly popular Model 1205C Time 

Domain Reflectometer, Cable Fault 

Locator. 
1 t 

The Intermittent Fault Detection Mode 

(IFD) detects and displays 

intermittent faults, such as 

intermittent or bad connections, 

regardless of whether they are 

opens or shorts. With the 

Model 1205C's IFD, you do 

not have to second-guess 

where the fault is and set the 

TDR accordingly. Just 

connect the 1205C to the 

suspect cable. Once a fault is 

detected, you can reposition the 

waveform, zoom in, zoom out, 

increase or decrease the vertical gain, 

or move the cursors, all without losing 
the waveform! 

Try that with any other TDR! 

Visit our website at http://www.riserbond.com or E-mail us at emaihariserbond.com 

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

800-688-TDRs 402-466-0933 Fax: 402-466-0967 

Call for a demonstration today! 

Riser Bond 
  INSTRUMENTS 
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PRESIDENT'S MESSAGE 
By Bill Riker 

Cable-Tec Expo '96: 
A round-up of knowledge 

able-Tbc Expo '96, was held 
June 10-13 at the Opry-
land Hotel Convention 
Center in Nashville, TN. 

It is SCTE's largest event of the 
year, consisting of four days of intense 
activity in which the cable telecommu-
nications technical community gathers 
to exchange information, gain knowl-
edge of current technologies and plan 
for the industry's future. This year's 
event was our biggest Expo ever, with 
4,000 registered attendees and 3,200 
exhibitor personnel present. 

Although Expo officially kicked off 
on June 10 with the 1996 Annual En-
gineering Conference, it actually 
began a day earlier, when we present-
ed a series of pre-conference tutorials. 
These tutorials addressed "Achieving 
BCT/E Technical Certification," "Audio 
Quality in the Multi-Channel Uni-
verse," "Consumer Interface and the 
New Telecommunications Bill" and a 
topic of special interest to SCTE mem-
bers, "Justifying Training in Your 
Company's Annual Budget." 

June 9 also saw the first meetings 
of two new SCTE engineering subcom-
mittees. The Data Standards Subcom-
mittee will work to advance the indus-
try's interest in and knowledge of 
medium- and high-speed data deliv-
ery, while the Digital Video Subcom-
mittee will develop standards for digi-
tal video signal delivery in coordina-
tion with the National Cable Televi-
sion Association, CableLabs, the Fed-
eral Communications Commission and 
other organizations. 

The following morning, our mile-
stone 20th Annual Engineering Con-
ference addressed such vital topics as 
"Fiber Related Issues," "Video Trans-
port," "Data Over Cable" and "Return 
Spectrum Issues." While the confer-
ence featured notable moderators such 
as Tony Werner of TCI, Nick Hamil-
ton-Piercy of Rogers Cablesystems, 
Ken Wright of Intermedia Partners 
and Expo '96 Program Co-Chairman 

Alex Best of Cox Cable, a true high-
light was the keynote address by 
NCTA President and CEO Decker 
Anstrom. 

Speaking for the first time at an 
SCTE event, Decker focused on new 
opportunities created for our industry 
by the Telecom Bill, and stressed the 
importance of technical training to the 
quality of our service. 

Following the Engineering Confer-
ence, SCTE held its Annual Member-
ship Meeting and House of Delegates. 
The Society's board and staff an-
swered questions submitted by mem-
bers and our 75 chapters and meeting 
groups, as well as from those in the 
audience. 

Another special event of June 10 
was our Annual Awards Luncheon. 
High points included the naming of 
Alan Babcock as 1996 SCTE Member 
of the Year and the announcement of 
Cox Communications as recipient of 
the 1996 Chairman's Award. 

Expo '96 began on June 11 with the 
premiere of 10 breakout workshops 
that were offered concurrently over 
three periods, with another three op-
portunities to catch them the following 
day. Hot topics addressed included 
data transmission, digital technology, 
how to make two-way transmission 
work, telephony, system powering and 
industry regulation. 

Many workshops hosted standing-
room-only crowds. If you didn't get to 
Expo, you still can benefit from its 
training through new videotapes from 
the 1996 Engineering Conference and 
workshops that will soon be available 
from the Society. Also available from 
SCTE is the Cable-Tee Expo 1996 Pro-
ceedings Manual, a 714-page manual 
that includes papers from each Engi-
neering Conference presentation, in 
addition to summaries and handout 
material from each of the 10 Expo 
workshops and four preconference tu-
torials. For information on these Expo 
'96 materials, please contact SCTE na-

tional head-
quarters at 
(610) 363-
6888. 

June 11 
also saw the 
opening of 
our largest 
Expo exhibit 
floor to date. 
This was the 
first event to 
be held in the 
Opryland 
Hotel Convention Center's new, great-
ly expanded and improved exhibit 
hall, and over 325 industry manufac-
turers and service providers enjoyed 
the opportunity to meet with Expo at-
tendees and update them on their lat-
est offerings. 

This year's Expo Evening featured 
authentic hillbilly scenery, music and 
cuisine. My thanks to sponsors 
ANTEC, CommScope, General Instru-
ment and Scientific-Atlanta, whose 
support helped make the evening so 
enjoyable for all present. 

Along those lines, I'd also like to 
thank AMP/Graybar, Alcatel, Alpha 
Technologies, Communications Tech-
nology magazine, Electroline, Har-
monic Lightwaves, Hewlett-Packard, 
Lindsay Specialty Products, Power 
Guard, Sprint North Supply, Times 
Fiber Communications and Wavetek 
RF Products for their participation as 
sponsors of Expo receptions. We great-
ly appreciate these companies' gener-
ous support. 

Most of all, I want to thank you, the 
members, attendees and exhibitors 
who made Expo '96 such a successful 
round-up of technical knowledge. I 
look forward to seeing all of you at 
Cable-Tee Expo '97, to be held June 4-
7 in Orlando, FL, as well as our next 
national event, the 1997 Conference 
on Emerging Technologies, for which 
we will return to the Opryland Hotel 
on Jan. 9-11. See y'all there! CT 

.! 
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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. 

(Cheetah 

SUPERIOR ELECTRONICS GROUP, II'  
6432 Parkland Drive • Sarasota, Florida, USA 34243 • (941) 756-60()()* FAX: (941) 758-380() 
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Now a node cabinet that can handle your 
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). 

• From 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. 

• 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 universe mounting hardware 
and accessories made of 12 ga. Galvaneel 
with polyester powder to withstand all 
environments. 

Ordering Information 

Part No. Size 

2000-FNC h 50"x w30"x d 16" 

inc. 1996 
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