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ONLY A FEW 
THINGS IN 
LIFE ARE THIS 
RELIABLE. 

The Force of Gravit!, 

As sure as the sun rises, you can count on the Continuum Headend 

System for exceptionally dependable video delivery. Advanced hardware 

design features like gold plated interconnections and a fully passive back-

plane ensure continuous service and peak performance. For proactive 

headend management, Continuum's Headend Management System (HMS) 

provides full remote control, status monitoring and automatic backup 24 

hours a day. Make your headend one to count on—call 1-888 -HEADEND 

today for a complete information package. 

http//www.sciatl.com 

Scientific 
Atlanta 

The Bloodhound's Nose 

CONTINUUM HEADEND SYSTEM 
Platform for the 21' Century 
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MPEG-2 

Sencore/AAVS has the instrument to make your video troubleshooting journey easier and faster than ever before. Whether you're 
working with analog, CCIR601 composite or serial digital, or MPEG-2 compressed digital video — we offer unique and specialized 
instruments with exclusive tests and analyzing capabilities that will simplify your life — and ultimately make your customers happier. 

Reader Service Number 144 

r`.1CC:DI=t A, S 
3200 Sencore Drive, Sioux Falls, SD 57107 

We are your complete video analyzing connection.  
For more information on Sencore or AAVS's complete product line, 

simply call 1-803-SENCORE (736-2673), or 1-800-769-AAVS (2287) today. 
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The [Power] of Choice. 

1 . 
! Des' ned 

The modular nature of Alpha's broadband power 

systems, available from 1350 to 8000 watts — offers 

unparalleled choices in configuration and growth 

paths. This flexibility supports efficient operation 

within a current network, while allowing the 

powering component of the system to grow 

incrementally with the addition of expanded services 

and increased subscriber penetration. Investigate 

the !Powell of Choice @ 800-421-8089. 

1.35 kW 

2.7 kW 

effi 
gel 
eii 

6.0 kW & Generator 

4.0 kW & N+1 

3767 Alpha Way Bellingham, WA 98226 Tel: 360-647-2360 Fax: 360-671-4936 Web: www alpha com 
Reader Service Number 15 
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Universal Cable Markers 
...still the best. 

Feed-Through 
Bushings 

...for multiple 
access — now or 

in the future. 

Fitting Savers 
...the most versatile 
and efficient method 

of avoiding costly 
fitting replacements. 

iciftedralier 

Flex Clips 
...stress-free 
installations for 
better transmissions 
and longer lives. 

RB Clip Gun Systems 
...tried and true, 

cannot impair the cable. 

Direct merchants to the telecommunications industry 

800-257-2448 or FAX 303-986-1042 
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SNOSHOE 
Plastic Fiber Optic 
Slack Storage Brackets 

Akie 1di>lee4 Patent# 5,408,571 

2116-SSPTB 
Also Available in Aluminum 

2116-SAPTB 
Adjustable 

Multilink, the recognized leader 
in Fiber Optic Cable Slack Storage, 
can handle your requirements for 
slack storage whether aerial, 
underground, or in a building. 
The 2116-SAPTB ADJUSTABLE 
SNO-SHOETM is designed to help 
you store slack at 90 degree pole 
locations, wall mount applications, 
underground tunnels and retrofit 
of existing locations. 

TM 

Engineered to Make the Difference 

580 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 

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

24 Hour Voice Messaging 

Worldwide Distribution 

Multilink 1997 
All Rights Reserved. 

EDITOR'S 

By Rex Porter 

Work Together, 
Play Together 

ne of the big things I have al-

ways loved about this industry is 

how we enjoy each others' company, almost 

like a family. 

I don't mean from the sense of families own-
ing the busineGges, although that is how 
some of us got started. What I'm referring to 
is how we like to associate with each other, 
even when we don't have to. Steve Johnson, 
our SCTE board chairman couldn't be 

reached when I wrote this because the Tune 
Warner team of Steve, Dave Myers, Cheryl 
Williams, Bob Shank and June Speaect, were 
out "riding the Rockies." This bicycling 
event, for charity, takes its 2,000 riders from 
Grand Junction, through Delta, Montrose, 
Gunnison, Salida, Leadville, Frisco, and fi-
nally into Golden—almost 284 miles. 

When we get a little "time off," it seems 
to center around activities between the in-
dustry vendors, technicians and engineers. 

The "Polebender" fishing tournament is a 
classic example. When you plan your re-
laxation, next year, be sure you wrangle 
an invite to this fishing tourney. This 
year's eighth annual, held at Lake Pueblo, 
was again headed by Dave Willis and 
Frank Eichenlaub. Thursday afternoon, 
everyone met at the Pueblo West Inn for 
an afternoon of golf. It was then "early to 
bed" because we had to be up by 6:30 
a.m. on Friday and on to the marina in 

time to get an early 8:30 a.m. start. It was 
a beautiful sunny morning but the wind 
would keep the casts away from the in-

tended targets all day. Boats loaded with 
cable people moved out from both the 
North and South marinas. 

o 

The Matt Endsley team was top candi-
date to win again (seems like they win 
every time). The top five winning teams 
in 1996 were given point handicaps but, 
even with the handicap, everyone felt 
they had to be gunning for the Endsley 
team. The father and son team of Dave 
and Randy Willis seem to be the peren-
nial second place team. And it is ru-
mored that Dave was overheard to say, 
"Maybe a 100 point handicap for the 
1996 winners would be sufficient." We 
returned to a picnic area to tally up the 
final scores, have some lunch, and de-
scribe how big that one was—you know, 
the one that got away! 

Sponsors of the tournament were Alca-
tel, Alpha Technologies, ANTEC, 
Comm/Scope, Digital Video, Gilbert, Inte-
grated Cable Services, Panduit, Reltec, 
Regal, Scientific-Atlanta and Telewire. Just 
about everyone received a gift when names 
were pulled during the raffle. My team-
mate, Dave Lang, of Scientific-Atlanta, 

won top prize—a four-head, stereo VCR. 
Once again, the Matt Endsley team took 

first place. And, once again, the father-son 
team of Dave and Randy Willis hung in 
with a second place finish. If you've never 
competed in the Polebender Classic, get 

invited in 1998. It's a great opportunity to 
enjoy the company of cable vendors and 
fellow-technocrats away from the pres-
sures of the job! 

Rex Porten 
Editor 

Don't miss CT Senior Editor, Laura K. 
Hamilton's new column, Solutions, pre-

miering this month. She'll be exploring 
the SCTE-List and gives pointers on 
how to subscribe. 

SEPTEMBER 1997 • COMMUNICATIONS TECHNOLOGY 



What you 
need when 
you need it 

Telewire Supply offers the 
.i. full line of feature-packed 

Tektronix test and measure-

ment products, in stock and 

available immediately. Ask 

about additional features! 

RFM 150 SignalScout 
• 5 Mhz to 1 GHz range 

• Guaranteed + 1 dB accuracy 

• In-service C/N 

measurement 

TFS3031 TekRanger 
• 1-button automatic fiber 

analysis 

• Large, high-resolution 

display 

• Real-time testing 

2715 Spectrum Analyzer 
• In-service measurements 

minimize interruption 

• Channel measurements 

ready when you are 

• Simplifies set-top converter 

output measurement 

TV220 CableScout' 
• Finds faults other 

testers miss 

• Easy to use 

• The TDR for digital 

broadband 

Satisfaction is always in stock. 

TeleWire 
AN AIVTEC COMPANY 

1-88-TeleWire 
http://telewiresupply.corn 

Take 
e Test 

VI A-plus is guaranteed when you 

count on Tektronix. For testing and 

measuring your system's operating 

characteristics, there's no better, 

more proven set of solutions. Which 

is why the full line of Tektronix 

products is available for immediate 

delivery from TeleWire Supply. 

In-stock availability of the best test 

and measurement products in the 

business. It's why TeleWire Supply is 

uniquely able to serve your equip-

ment and components needs. When 

you're ready to analyze, measure, 

test or detect, call on TeleWire 

Supply...the company with a tradi-

tion of making the grade. 

Tektronix 

Signal Scout 

TekRanger 2 

Spectrum Analyzer 

Cable Scout 

Reader Service Number 35 
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The New 160L 
Visual Fault Locator 

Required Equipment 
For Anyone Testing Fiber Optic Systems 

• No Adapters! accepts PC and APC 
connectors up to 25mm ferrule diameter 

• Easily detect fiber breaks up to 3km 

• Bright 635nm Laser in a balanced, 
watertight penlight housing 

• >80 hour operation from 2 AA batteries 

• Superior price/performance ratio 

Call to learn more about 

The New 550 Series 
Power Meters 

•Splash Resistant 

•Auto Shut-off 

•Shock Resistant 

RIFOCS Corporation Fiber Optic Instruments & Components 
805/389-9800 Fax 805/389-9808 • e-mail rifocs©aol com • http//www.nfocs.com 

MA*0° & Cie MONROE 
1 ELECTRONICS 

Established 1975 

HEADEND SWITCHING 
N ONTROL 

• 

Let. 

151181... 

CANA 

w.) 

rtttg 

t•-) 
LA. L 

A».. • 

631 Program Timer 630 4x1 RF Switch 629 Stereo AN DA 

"Call us, we'll help you make the switch!" 

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

ATLANTA, GA 
800-962-5966 
OCALA, FL 
800-922-9200 

ST.LOUIS, MO PHOENIX, AZ 
800-821-6800 800-883-8839 
INDIANAPOLIS, IN 
800-761-7610 http://www.megahz.com 
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INGRESS PROBLEMS SLOWING YOU DOWN? 

Speed has never been as important in the race 
to install and maintain your return path as it is 
today. So the last thing you need is a problem 
with ingress. That's where the HP CaLan 3010R/11 
Sweep/Ingress Analyzer comes in. 

A comprehensive, flexible field tool. 

The HP CaLan 3010R/H is the one tool that does 

it all—even in the presence of ingress. 

• Forward sweep 

• Reverse sweep 

• Signal-level measurements 
(including digital signals) 

Highlights of the HP CaLan 3010R/H include: 

• Ingress Detection 

When ingress corrupts return path communi-
cation, the headend unit transmits a display of 
the ingress image to the field unit for immediate 
troubleshooting. 

• Dual Path Sweep 

One headend box for both forward 
and return sweep means more 

efficient use of bandwidth, more space in the 
headend and less equipment to buy. 

• Digital Power 

Quickly and accurately measures 
average power of digital cartiers— 

including return path TDMA (bursted) carriers. 

• DigiSweep Technology 
HP CaLan set the industry standard with 
its 5 ps sweep pulse. Ws so fast it can 
pass through active digital traffic without 
interference. And now our sweep speed 
is even faster; measurements can be per-
formed in 650 ms. 

New! 

' New! 

When speed counts, there's no faster way to 
activate your return path and troubleshoot 
ingress than the HP Calf  3010R/H. 

For more information call: 1-800-452-484e Ext. 5333. 
*In Canada call 1-800-387-315-1, program number TMI.;355, 

www.hp.com/go/catv 

HP CaLan 3010R field unit 

Reader Service Number 33 
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PULSE 

Twin Peaks Gets HDTV 
The McClier Corp., was awarded a con-
tract by Sutro Tower, the 900-foot TV 
tower located at the top of Twin Peaks in 
San Francisco. This expansion project will 
bring high definition TV (HDTV) to Bay 
Area viewers. 
The project will involve expanding the 

31,000 square foot facility to accommodate 
the transmission of HDTV signals and the 
standard analog (NTSC) signal used by 

conventional TV. The tower will house ad-
ditional transmitters, channel filters, cool-
ing equipment and electrical service. 

Boosting Cable Modem Applications 
The recent alliance made between Analog 
Devices, a manufacturer of integrated cir-
cuits (ICs) used in analog and digital sig-
nal processing applications, and Libit 
Signal Processing, a designer, developer 
and maker of modem solutions and prod-
ucts for advanced digital communication 
applications will result in the production 
of SCTE/ MCNS-compliant ICs for cable 
modem applications. 

The first IC will be a highly programmable 
chip for high-speed, two-way data transfer at 
the subscriber end of hybrid fiber/coax 
(HFC) cable networks. This device will com-
bine Libit's core modem technology with 

Set-Top Seminar: Digital, HDTV and More 

Set-top vendors, a Federal Communica-
tions Commission rep and system opera-
tors took advantage of the "Optimizing the 

Functionality & Cost of Set-Top Boxes" 
conference presented recently by the Insti-

tute for International Research in San 
Francisco. Vendors from both the set-top 
and high definition TV (HDTV) uni-
verse—General Instrument, Scientific-At-
lanta, TV/COM, and Zenith—spoke 
alongside FCC rep Robert Pepper (who 
gave an update on the Commission's recent 
over-the-air digital ruling and how it could 
affect cable—including considerations for 
the short-term market for the set-top box). 

S-As Rob Van Orden detailed set-top en-
hancements over the last year. These in-
cluded improved Internet access, increased 
near-video-on-demand applications and 

better channel selection and menu options. 
Ron Martin of system operator Buford 

Television gave a real-life spin to his pre-
sentation by showing attendees how 

Analog's mixed-signal technology and inte-
grate a downstream quadrature amplitude 

costs of hardware and software can be de-
termined and how a system could decide 
to what extent hardware costs could be 
passed on to customers. 

The vendor/MS° relationship was dis-
cussed by TV/COM's Bob Luff.. Realistic 
timetables for rolling out high volume or-
ders were discussed as well as the ways 
Digital Audio-Visual Council (DAVIC) and 
Society of Cable Telecommunications Engi-
neers standards impact functionality re-
quirements. 

Zenith took up the HDTV question by 

way of Henry Walton's presentation. How 
does the market for HDTV influence the 
demand for set-tops? In part, Walton con-

sidered shelf-life for digital boxes and the 
roll-out for fully functional digital TV sets. 

Complete details, including audio cas-

settes and copies of papers presented, are 
available from the IIR in New York at 

(800) 345-8016, ext. 3108, or fax (212) 

599-2192.—Laura Hamilton 

modulation (QAM) demodulator, an 
upstream quadrature phase shift keying 

Still The Best 
Don't forget that, as exciting as our newer 

products are, we started out as a supplier of 
cable markers. And we still have the very 
best identification and control markers 

on this particular planet! 

_ _ _ 

IGICILI &CI 111111111111•11•3 
Direct merchants to the telecommunications industry 

800-257-2448 or FAX 303-986-1042 

Reader Service Number 133 
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Pm HEADEND ELECTRONICS 

OUT OF THIS WORLD VALUE 

If you are a tough, seasoned decision maker 
who insists on excellent return on investment, 

then there could be a PDI headend in your 
immediate future. 

Call us to discuss your next requirement. Find 
out why cable operators nationwide agree 
that PDI headend equipment offers serious 
performance at an out of this world value. 

FEATURES 

• All equipment meets or exceeds 
FCC specifications. 

• Each unit undergoes 100% QC. 

la Full 5 year warranty. 

:ec ommunic ations 

• 
/DMUS 

• e 

Channel /1 

PDI-60MS 550 MHz 60 dBmV Agile Stereo Modulator 

• • 
POESOM - 46 e" Channel • - • ge. 

le •— 

POI-60M 550 MHz 60 dBmV Agile Modulator 

PDI-60CMS 550 MHz 60 dBmV Fixed Channel Stereo Modulator 

ID el• 
POI 60CM Channel 78 

• 
• • • 

fe w 

P01-60CM 550 MHz 60 dBmV Fixed Channel Modulator 

PDI-GOCMT GO dBmV "T" Channel Modulator 

POI-60AP 550 MHz Agile In, Agile Out Processor 

PDI-60AFP 550 MHz Agile In, Fixed Out Processor 

• 

• v • t 
e e. • ••• PDIUS111116 

• • 

• 

PD1-60SR-IRD Satellite Receiver with IRD 

POI-60AD 54-806 MHz Agile Demodulator 

MIGHTY MOOT"' PLUS 550 MHz 55dBmV SAW Modulator 

MIGHTY MOOT"' 300 MHz 55dBmV PLL Fixed Channel Modulator 
13101-60M, CM, CMT, CMS are UL listed. 

Reader Service Number 108 

-Boca Raton, Florida 
(561)998-0600 1(800)242-1606 
Fax:(561)998-0608 www.pdi-eft.com 
PDI.Electronics@worldnet.att.net 

Southeast Distributor 
John Weeks Ent. Inc. 
1(800)241-1332 

New England Rep. 
Fico Inc. 
1(800)700-4946 

Colombian Rep. 
ETEK de Colombia S.A. 
(571)635-3700 
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RETURN PATH TESTING 
Need a simple solution for return path 

testing at subscriber's home 

HERE'S THE SOLUTION! 

RETURN TEST DEVICE 

Equip all 
of your 
salesmen 

and 
installers 

RETURN TEST DEVICE RETURN TEST DEVICE 
RTP T wrr,..saw 

TRANSMITTER 

. . 

RECEIVER 

RID 51-10 

...for Only 
*139.00 a 
pair 

-call for 
quotes 

Portable, reliable, compact and easy-to-use. Go-no-go 5 and 40 
mhz return test device with a spectral purity of -60 dBc or greater. 

Finally, the cost effective, inexpensive answer. 

For ordering and more information call now. 

(305) 556-4887 Quantek Decibel, Inc. 
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(QPSK)/16-QAM modulator, and analog-to-
digital (A/D) and digital-to-analog (D/A) 
converters. It interfaces with a standard TV 
RF tuner and cable driver to support full du-
plex (50 Mbps downstream, 10 Mbps up-
stream) cable modem applications. 

ANTEC, TCI Agree to Terms 
After completing a letter of intent May 15, 
1997 to form an engineering design and 
construction management company, 
ANTEC and Tele-Communications Inc. 
have reached an agreement regarding the 

terms of this new company. The joint ven-
ture will provide turnkey services for a 

minimum of 50% of all of the projects in 
TCI's three-year infrastructure upgrade 
program. 

The company created by both parties 
will purchase the required broadband 
transport products from ANTEC—these in-
clude lasers, amplifiers, optical receivers, 
powering systems and other equipment. 

NEWS RITE; 
• FrontLine Communications was select-

ed by DiviCom, a provider of digital 
video networking solutions, to supply 
equipment to create a digital emergency 
alert system (EAS). The FrontLine EAS 
system will interface to DiviCom's digi-
tal broadcast systems, allowing digital 
cable and wireless services to meet the 
current EAS requirements. 
• The Fiber Optic Association is under-

taking a study to examine the status of 

fiber optics and to determine why it has 
had success in some markets while fail-
ing in others. To participate contact the 
FAO at (617) 469-2F0A. 

• Aegis Integration has completed the 
purchased of the SIGMA and ProGuard 

product lines of San Diego-based 
TV/COM International. 
• Stanford Telecommunications has 
finished the first in a series of tests to 

confirm the interoperability of vari-

ous hybrid fiber/coax (HFC) system 
components based on Multimedia 

Cable Network System (MCNS) spec-
ifications at CableLabs. Stanford's 
evaluation assembly, the subscriber 

modulator chip and the headend de-
modulator assembly supporting the 
upstream link were tested. CT 
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SCTE UPDATE 

New SCTE Data Standard Approved; 
Prepares for International Recognition 
The Society recently approved technical 
standard regarding compatibility for the 
design and manufacturing of cable 
modems will be reviewed by the Interna-
tional Telecommunications Union— 
Telecommunications (ITU-T) in August in 

Geneva for consideration as a globally rec-
ognized standard. 

SCTE Standard DSS-97-2, "Data-Over-
Cable Radio Frequency Interface Specifi-
cations," was submitted to the U.S. State 
Department on Aug. 1 for review The 
174-page document was slated to be 
brought on Aug. 13 to ITU-T's Geneva 

meeting as a U.S. contribution for recog-
nized as an international standard. 

This standard specifies radio frequency 
(RF) interface data transmission going 

from cable headends into subscribers' 
homes and businesses. The standard will 
enable the interoperability of cable 
modems purchased by consumers from 
one cable system to another. The docu-
ment defines both the characteristics of 
the radio frequency interface on the cable 
system and the signaling sequences be-
tween the headend and the subscriber's 

equipment as part of the overall data-over-
cable specifications. 

The SCTE Data Standards Subcommit-
tee (DSS) evaluated and voted on three 

key standards soon after the Multimedia 
Cable Network System (MCNS) released 
its cable modem specifications in late 
Spring. An overwhelming majority of DSS 
members voted to adopt DSS-97-2 on July 

23. It was then unanimously approved by 
the SCTE Engineering Committee. 

By establishing the standard for data 
transmission equipment, SCTE may bring 
the incompatibility issues that cable 
modem manufacturers have been facing 
closer to resolution. 

Interactive Training Programs Available 
Taking steps to stay abreast of advances 

in training techniques, SCTE recently 
expanded its educational offerings to in-
clude computer-based training (CBT) 
for industry technical personnel. 

"As our industry deploys telecommu-
nications services, it becomes impera-

tive that the Society's members 
understand the telephony and wide-area 
data services history of development," 

said SCTE Vice President of Technical 
Programs Mary Nelson. "This is one 

of the reasons behind the introduction 

LEMCO innovation... backed by durable materials, 
and machining standards 
that are the most 
demanding 
in the industry. 

XP Series 
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of the Society's Telephony Certification 
Program." 
The two software packages, Telecom 

Technologies and T-I Transmission Ba-
sics, which are currently available only 

to SCTE members, together provide a 
solid introduction to the fundamentals 

of telephone and T-1 transmission, as 
well as switching technologies. Graph-
ics, navigation tools, glossary features 

and online help bring the practical in-
formation on these emerging technolo-
gies to life. Each program takes about 

4-6 hours to complete. 
The information provided in these 

interactive training programs is designed 
to support the Society's Telephony 
Certification Program in a way that is 
both convenient and cost-effective for 
telecommunications employers. The 
CBT courses are licensed to allow each 
cable system to purchase one copy of the 
program and install it on a computer for 
up to one year—allowing for not only 
an unlimited number of trainees, but 
tremendous flexibility in opportunities 

to learn and review the material. 
"One of the big advantages of CBT is 

that is self-paced," said Nelson. "Each 
student can go through the program at 
his or her own speed rather than trying 
to keep up or be slowed down by an 
entire classroom of students." 

These software packages are currently 
available through Dec. 31 at the introduc-
tory price of $345 each. Beginning Jan. 1, 
1998, the cost of one of these exclusive 
courses will be $395 for Society members. 
At that time, both programs will be avail-
able for purchase at $695 for the set. CT 

Call for Nominations for '98-'99 SCIE Board 

The Society of Cable Telecommunica-
tions Engineers currently is seeking 
nominations for candidates to run for 
eight positions on its National Board of 
Directors: 
• Region 3—Serving Alaska, Idaho, Mon-
tana, Oregon and Washington 
• Region 4—Serving Oklahoma and 
Texas 
• Region 5—Serving Illinois, Iowa, 
Kansas, Missouri and Nebraska 
• Region 7—Serving Indiana, Michigan 

and Ohio 
• Region 8—Serving Alabama, Arkansas, 

Louisiana, Mississippi and Tennessee 
• Region 10—Serving Kentucky, North 
Carolina, Virginia, West Virginia and 
District of Columbia 
• Region 12—Serving Connecticut, 
Maine, Massachusetts, New Hamp-
shire, New York, Rhode Island and 
Vermont 
• At-Large Director—One position open. 
Can be from any region, elected by all 
members. 

Interested parties should contact Bill 
Riker or Roberta Dainton at (610) 363-
6888 no later than Oct. 15, 1997. 
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TERVIEW WITH A 
By Rex Porter 

LEADER 

In Step With 
Time Warner's Steve Johnson 

leve Johnson is a graduate of Oklahoma State University with a bachelor of science de-

gree in electronics engineering technology. He got his start in cable TV when he joined [VO 

Cable (later becoming United Cable) in 1974 in Tulsa, OK. 

Between 1975 and 1977, he worked in the 
oil field and, deciding cable TV was still 
in his blood, he rejoined United Cable in 
1977. There, he served as project engineer 
and eastern regional engineer. He has also 
worked as a consulting engineer both 
with Cotten and Associates and indepen-
dently before joining ATC (which later be-
came Time Warner Cable) in 1984. 
Johnson oversees Time Warner Cable's 

Signal Leakage Program including annual 
flyovers of all cable systems (over 170,000 
miles of plant) and is in charge of Federal 
Communications Commission technical 
compliance for the company. He is TWC's 
representative on the National Cable Televi-

sion Association Engineering Committee, 
the NCTA Signal Leakage Subcommittee, 

and the NCTA Technical Standards Sub-
committee. He also is the NCTAs liaison 
with the National Electrical Code, has 
served on the Article 830 Task Group, and 

serves on NEC Panel 16. 
Johnson is chairman of the board of the 

Society of Cable Telecommunications Engi-

neers, has been a member of the society 
since 1977, and is currently a senior mem-
ber. He has been active in the BCT/E pro-
gram from the beginning and was the fourth 
society member to be certified at the Engi-
neer level. His national SCTE committee 
work includes SCTE Engineering Commit-
tee (chairman), Broadband Communications 

Technician/Engineer (BCT/E) administration 

subcommittee, and the subconunittee 
(chairman). He is presently the Region 2 di-

rector on the society's board. 
Johnson is also a member of the Society 

of Broadcast Engineers where he is 
certified as a broadcast engineer with a 
television endorsement through the SBE's 
program. He is a member of Institute of 
Electrical and Electronic Engineers and 
holder of FCC General Radiotelephone 

License and Advanced Class Amateur 
Radio License (NOAYE). 

Johnson recently spoke with CT Editor 
Rex Porter about his goals for the SCTE 
and the state of new technologies. 

Communications Technology: Congratula-
tions on your election as chairman of the SCTE 
board of directors. Over the last few years, you 
have either chaired or served as a member on 
the engineering committee, the emergency alert 
system (EAS) subcommittee, and the BCT/E 

administration subcommittee. Will this affect 
your involvement with the committees and sub-

committees that you have served? 
Johnson: I feel very honored to have been 
selected by the board to be the chairman of 

SCTE for the coming term. I'm very excited 
about it and look forward to serving. I've 
been a member of the SCTE since 1977 
and have seen it come a long way during 

that time, from a membership of around 
1,000 to over 15,000 today. I'm very appre-
ciative of the fact that I work for a compa-

ny that sees the benefits of the SCTE and 
supports me in my work with the Society. 

During my term as chairman, I plan to 
stay active in the committee work, in 
which I have participated in the past, 

with some modification. As chairman of 
the SCTE board, the bylaws require me 

to be a member of the operations 

Steve Johnson 

committee. I also plan to sit in on fi-
nance committee meetings to offer input 
before that committee brings items to the 
full board. I will continue as chairman of 
the EAS subcommittee because I think it 

is very important to maintain continuity 
on that subcommittee as we conclude 
our work in the task group. The task 
group was established to deal with the 
participation of small systems in EAS and 

ensuring that our deaf subscribers' needs 
are accommodated in these systems. 
The engineering committee oversees 

the work of seven subcommittees: data 
standards, design and construction, 
digital video, EAS, interface practices, 
maintenance, and material manage-

ment. With my new respernsibilities as 
chairman of the board and the time re-
quired for those, I plan on stepping 

down as chairman of the engineering 
committee. Andy Scott has agreed to 
take over as chairman, beginning in 
October. This is a very important com-

mittee as it oversees the society's stan-
dards setting activities. 

CT: You've become chairman when 
the SCTE has begun to achieve many of 
its goals of adopting industry standards 
with American National Standards Insti-
tute, getting settled into its new head-

quarters envirornnent, record membership 
growth, and recognition as "The Engi-

neering Voice" of the cable telecommuni-
cations industry. What new programs 

or plans you would like to see this new 
board introduce? 
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Johnson: I would like to see us beef up the 
support to our chapters and meeting 
groups. Over the past few years, the nation-
al membership has shown a tremendous 
growth. We've also seen substantial increas-

es each year in registrations at the Emerg-
ing Technologies Conference and at 
Cable-Tec Expo. At the same time, many of 
our chapters and meeting groups are strug-
gling. Local system operations are in a state 
of flux with changes in ownership, person-

nel and management. We're starting to see 
• some turn around but one of the most im-
portant things the Society can do is to sup-
port the chapters during this change. 

Hiring Steve Townsend to fill the chap-
ter development manager opening is a 
good start. Steve will be working with the 

chapters to find where our weaknesses lie 
and to offer help to shore up those weak-
nesses. Regional directors need to be in-
volved in this process too. One of the 
easiest things we can do to help is to share 
good ideas among the chapters. No sense 
in reinventing the wheel 75 times. 

CT: Digital TV has begun to have the lion's 
share of attention in the "new technology" 
arena. I know the SCTE has the "Digi-

Points" handbook published each month and 
the digital video subcommittee, chaired by 
Paul Hearty, is working closely with Cable-
Labs, ANSI, and IEEE to keep our engineers 
and technicians abreast of this new and 
promising technology. Are there more pro-

grams or training you would like to see 
come forth? 
Johnson: Right now, it's important to 
build the foundation of technical 
knowledge in digital communications. 
DigiPoints is an excellent publication 
for doing that; sort of a Digital Commu-
nications 101 course. The work done in 
the digital video ind data standards 

subcommittee is of a higher level for 
the engineering members. With the 

amount of deployment of digital ser-
vices to date, I don't think we have a 

firm grasp yet on what other training 
requirements we might have. 
A lot of work has been done on return 

path issues. These issues seem to be largely 
plant setup and maintenance items. The re-
turn spectrum has been only lightly uti-
lized until now. As we add services to this 
spectrum, we're finding that the proper 
setup of the return plant is more critical. 

Ingress is a similar but different problem in 
the sub-band than the forward bands. 
One opportunity we have is in the test 

and measurement of digital signals. We 
don't presently have low-cost signal level 
measuring equipment for field personnel. 
With a variety of modulations schemes, I 

don't see an easy answer, however. This re-
mains a challenge that we will have to face. 

CT: We were all pleased to see the addition 
of the two new SCTE staff members, Alan 
Babcock and Steve Townsend. Alan is just 

the person we need to search out new 
training programs for the SCTE. Steve 

will, I'm sure, have a positive effect on 
chapter growth. But I believe a campaign 
to bring in new members, both from the 
operations side and the manufacturing 
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side, would be something we should em-
phasize. I believe we could quickly attain 

membership of more than 20,000 with a 
concentrated effort within our own indus-
try. How do you feel about this? 
Johnson: The rate that membership 
has been increasing is very satisfying. 
During 1995, we changed our name 
from the Society of Cable Television 

Engineers to the Society of Cable 

Telecommunications Engineers to re-
flect a change in our scope. As we 

change our scope to encompass 
telecommunications rather than limit-

ing it to television, we increase the uni-
verse of potential members too. Based 
upon recent growth, 20,000 members is 
conceivable by the year 2000. 
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CT: Each year, we try to encourage the 
membership to cast their votes during the 
campaign for regional directors. And, each 
year, about 20% of the members vote. Any 

comments on this sad situation? 
Johnson: After seeing a downward trend 
in voting percentages during the last few 

years, this year's voting was up slightly, 
compared to last year. This year, the So-
ciety instituted a program to provide the 
chapters with information on the candi-
dates and to encourage the members lo-
cally to vote. This appears to have been 

successful with voting up 4%, overall. I 
don't know if the low voter participation 
indicates apathy or contentment with 
present operations. Still, I would like to 
see voting percentages up considerably 
more than the current 21% 

"It's important 
to build 

the foundation of 
technical knowledge 

in digital 
communications." 

CT: With new digital and data technolo-
gy, attendance at the local meeting groups 
and chapters should swell and managers 
at the MSO headquarters should demand 
that attendance. Any recommendations 
concerning how we get the eneral/sys-

tem/technical managers to better under-
stand the importance of this training and 
the certification testing? 
Johnson: Selling the operators on the bene-
fits of the SCTE technical training is a two-

step approach. First, it is necessary to sell 

the MSO's upper management and I think 
we've done a good job here. Second, we 
need to sell the local managers. Due to the 
shear number of local managers, this is the 
difficult part and involves the local chapter 
people meeting with these local managers. 
As we move into new technologies, 

technical training becomes even more im-
portant. SCTE chapter meetings provide 
an excellent training value. Where else 
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splice enclosures. 

• PPC and Gilbert connectors 

• Repair of out-of-warranty GI, SA and 

other converters 

• Authorized GI warranty repair facilities in 

North and South America 

• All Diamond poleline hardware & 

installation materials 

• DX Communications headend 

equipment 

ITOCHU Cable Services Inc. 

oftimitment Service 
Reader Service Number 84 

Sales 
Deerfield Beach,Florida 
800-327-4966 
Carson, California 
800-222-0052 
'Cleveland, Ohio 
800-858-0830 
Dallas, Texas 
1-888-427-1144 
Denver, Colorado 
800-728-9887 
Atlanta, Georgia 
800-787-2288 
Mt. Laurel, New Jersey 
800-817-4371 
DX Communications 
954-427-5711 

Repair 
Prospect Park, 
Pennsylvania 
800-352-5274 
Milwaukee, 
Wisconsin 
800-555-8670 
Deerfield Beach, 
Florida 
800-865-3692 

International 
Sales b Service. 
Buenos Aires, 
Argentina 
54-1-582-9695 
Santiago, Chile 
56-2-335-2070 
Sao Paulo, Brazil 
55-11-246-9994 



can you get a full day of technical training 
from industry experts for less than $25? 
I really don't think that economics is 

keeping technicians from attending local 
meetings, however. As our industry is re-
structuring and getting leaner, we have 
fewer people doing more work. It is diffi-
cult to let a large part of your work force 
off to go to an all-day meeting. Chapters 

need to be more innovative in scheduling 
meetings to accommodate the operator's 
needs (not that they are not innovative 
already). Find which days might work 
better for your local operators; try Satur-
day meetings, try evening meetings, try 
half-day meetings—or half-day meetings 
that are repeated, covering the same ma-
terial , morning and afternoon, to allow 

„ia 

Power & Telephone 
Big SHOT Splice Enclosure 
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Big SHOT: 
Bigger, Better, And A Bargain . . 
No Matter How You Splice It. 

The Big SHOT UPC1850 equipment closure is 
designed for those applications where a BD7 just 
isn't large enough, yet priced significantly lower than 
alternative high-count splice housings. This versatile 
cabinet can handle up to 7200 splice pairs, fiber 
and coaxial equipment, or combined-connection 
applications. 

The Big SHOT makes it easy to tackle large splicing 
jobs with its adjustable splice bars, dual -hinged 
doors, and a built-in pad-mounting bracket. 

So, if you want a splice closure designed with 
today's and tomorrow's networks in mind, call 
Power & Telephone today. 

800-238-7514 R E LT EC" 
www.ptsupply.com 

Power&Telephone. 
SUPPLY SINCE 1963 
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more of the local work force to attend 
with minimal impact on the operators' 
schedules. 

CT: The SCTE has grown from day one 
back in 1969 and you have moved from the 
technician's ranks at LVO back in Tulsa, 
OK, to a prominent engineering position 
with Time Warner Any advice to those 
starting out as technicians and installers in 
the cable industry? 
Johnson: One interest I developed that 
has made a great contribution to my 
career was my interest in ham radio. 
The principals learned through build-
ing and experimenting in amateur 
radio activity taught me a great deal. 
The RF theory I learned, easily trans-
ferred into cable television. Knowing 
how signals propagate, knowledge of 
antenna theory, and participation in 
hidden transmitter hunts provided a 
head start in signal leakage detection 
and measurement. 

For installers and technicians starting 
out in the industry, I would recommend 
two things: training and certification. 

First of all, take advantage of every 
training opportunity you can. Attend ven-
dor seminars, your own company's train-
ing sessions, SCTE chapter meetings, 
Cable-Tec Expo, the Conference on 
Emerging Technologies, college classes, 
etc. Take advantage of as many of these 
resources as possible. 

Secondly, certify in the SCTE's BCT/E 
program. This program is an excellent 
measure of your knowledge and shows 
your employer (or future employer) 
that you have attained a level of com-
petence in your field. The FCC had a 
First Cless Commercial Radiotelephony 
License that, although it wasn't totally 
appropriate to cable TV, showed you 
had reached a certain level of compe-
tence and had a certain knowledge 
base. The SCTE's BCT/E certification 
program is tailored to our industry and 
provides a much more specific bench 
mark for cable TV. It takes work to ac-
complish this benchmark but it is defi-
nitely worth the effort. CT 

Rex Porter is editor of "Communications 
Technology." He can be reached in Mesa, AZ 
at (602) 807-8299 or via e-mail at 
tvrex@earthlink.net. 
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DX 
ANTENNA 

It Can Receive Satellite 
Signals In A Microsecond. 

Sending, It To You, However, 
rEees A Full Day. 

The DIR-777 
Dig,Cipher® ll Digital Satellite Receiver 

DX DIGITAL SATELLITE RCEIVER 
MODEL DIR-777 

Drgiclpher II 

E 0, J. 

• 

C 

INTRODUCING DX COMMUNICATIONS QUIKSI-HP DIGITAL SOLUTIONS. 

ORDERED TODAY. DELIVERED TOMORROW. 
For years, you've trusted DX for the finest satellite reception 

products and we've always delivered. Now, with the 

introduction of our first digital line, DX provides a 

comprehensive, one-stop solution for all your analog AND 

digital needs. The DIR-777 represents a powerful 

addition to your headend configuration— the next 

generation in a long line of breakthrough products from DX, 

the world's leading supplier of CATV delivery products. For 

pricing and vital statistics, call DX Communications now. 

DX Communications, at the leading edge in digital reception. 

DX Communications: 1143 West Newport Center Drive Deerfield Beach, Florida 33442 (954) 427-5711 

DX COMMUNICATIOIVS ISA DIVISION OF ITOCHU CABLE SERVICES, INC. 
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RETURN 

By Alex Zavistovich 

The Duke of URL 

n the Bell Curve of Internet Savvy, I am neither at the pointy-headed bleedinç edge of 

technology nor the receding tail of semi-literacy. 

Not me. I'm the test marketing poster 
boy: squarely in the big, bulging middle 
of post-Baby Boom, pre-Gen X adult 
males. We use the Internet mostly for e-
mail and research, occasionally for 
games or entertainment, and rarely for 
chat rooms or other phenomena of the 
wired generation. 
Most of the electronic baggage that 

comes with the Internet tells me that 
some webheads have way too much 
time on their hands. Take expressions, 
for example. If you get an aggressive re-

action from someone on e-mail or in a 
chat room, it's called being "flamed." 
Junk e-mail is called "spam." (I, not 
being "in the know" with this lingo, 
have been calling junk e-mail by a term 

apparently much more confusing to In-
ternet denizens than spam. I've been 
calling it "junk e-mail.") 

I don't always offer my e-mail address. 
Getting immediate feedback on all my 

valuable opinions is intriguing, of course. 
Still, that's counterbalanced by the threat 

of flaming spam à la computer—now 
there's a serving suggestion Hormel never 
considered. 

So I'm not the most connected person 
on the block...but I know what Joe Six-
Pack wants from his Internet access. He 
wants speed, reliability and immediate ac-
cess. Everything else is window dressing. 

People, the competition we knew was 

destined to come after the Telecom Act is 
mustering on the near horizon, especially 

when it comes to the Internet. If I were 

king, I'd get the cable industry to move 
faster on cable modem deployment, even 
if it means using telco return to get in the 
race. Some surprising competitors may 
beat you to it. 

Who am I talking about? The power 
companies, for one. Here in the Washing-
ton, DC area, the Potomac Electric Power 
Company (PEPCO) is teaming with 

RCN, a New Jersey-based telecommuni-
cations service provider. The venture will 
offer bundled services—including Inter-
net and cable TV—to consumers in the 
DC area. 
RCN actually formed the joint ven-

ture with Potomac Capital Investment 

Corp., a non-regulated PEPCO sub-
sidiary. RCN and Potomac Capital In-
vestment each will invest up to $150 
million over the next three years to 

"Cable's bandwidth 
advantage is being 
eroded as time 

slips away" 

offer phone, cable TV, and high-speed 
Internet service. This is already old 
news for consumers in Boston, MA. 
RCN has for some time been working 
with Boston Edison to provide similar 
offerings in the Boston metropolitan 
market. New York, too. 

Local and long distance phone and 
Internet service is only six months 
away for DC, Maryland and Virginia 

under this plan. Cable TV and high-
speed Internet will follow within 18 
months. In three to five years, service 

will expand throughout Northern Vir-
ginia and Maryland. I'd expect RCN's 

next move to be somewhere between 
New York and DC, like Philadelphia, 
maybe. With that kind of coverage, the 
power utilities could work together 
and even have a good shot at offering 
competitive PCS services. 
RCN is making use of a network that 

deploys fiber virtually to the home, 
important for digital delivery. Of 

course it's going to work. It's the 
power company, for crying out loud. 
One-stop shopping for electricity, 
cable, telephony and data? For some 
folks, it would be a no-bramer. 

This could be especially damaging to 
District Cablevision, TCI's Washington, 

DC cable system. Jones Communica-
tions cable customers in neighboring 
Virginia now have high-speed data ac-
cess, while DC residents (and lawmak-
ers) are stuck in the information slow 
lane. And at an average of $62 per 
month for basic and two premium 
channels, plus a $45 installation charge, 
cable entertainment in DC is pricey. 
That's a market vulnerability someone 

is going to exploit before long. 
Wireless companies are also getting 

involved. In Seattle and San Jose, a cus-
tomer can buy a $400 wireless modem, 
pay a $125 installation fee, and get a 
128 kbps feed for a flat $120 per 
month. He can buy dedicated service at 
1.5 Mbps for $500 a month. Is there 
money to be made here? 

Let's get our act together. Cable's band-
width advantage is being eroded as time 
slips away. The remaining market advan-
tage, price, won't last long if you let outside 

competition beat you to the punch. The 
middle of the bell curve is waiting. ( T 

Alex Zavistovich is executive editor of "Com-
munications Technology." He can be reached in 
Potomac, MD, at (301) 340-7788, ext. 2134. 
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The Guardian RSVPTM Return Path Evaluator 

BECAUSE 
MOST INGRESS IS 

HOMEMADE 
¡Easily measures the carrier/ 

(ingress and noise) 
ratio of the entire return path 

with a pass/fail grade 

!Automatically verifies that 
communication with the head-
end is within range of set top 

terminal capability 

Guardian 
RSVP 

I*APIr Arri 
iWorks with the Guardian IsoMeter'« 

to quickly and easily test the 
subscriber's in-house cable 

for ingress potential 

Specifically designed for 
the needs (and budget) of every 

CATV installer 

With the Guardian RSVP Return Path Evaluator You'll Identify 
and Stop Ingress at the Source: The Subscriber's Home 

It's simple—most 
return path prob-
lems originate in 
the subscriber's 
home. Flawed 
installation, 
faulty cabling, 

and mis-installed 
or loose hardware 

can disrupt the return 
path and your system's revenue stream 
by admitting ingress. 

The Guardian RSVP— return path 
evaluator puts you in control of the return 
path one home at a time because the 
Guardian RSVP hardens your system with 
each and every installation and 
maintenance visit. 

Working with a Guardian IsoMeter— 
reverse leakage detector in the field and 
a standard Trilithic 958e" reverse path 
analyzer in the headend, the Guardian 
RSVP analyzes the return path as well 
as the ingress potential and shielding 
integrity of subscribers' home wiring. 

Test The Entire Return Path: Just 
press "TEST" and the Guardian RSVP 
quickly determines whether the reverse 
signal strength needed is within the 
capability of the set top terminal or 
modem, then just as swiftly evaluates 
the carrier/(ingress and noise) ratio from 
the set top to the headend, providing the 
installer with a clear "PASS" or "FAIL" 
message and full measurement data 
for troubleshooting. 

Test Shielding Integrity: By simply 
connecting the Guardian RSVP to the 
subscriber's ground block, your technician 
can flood the home's cabling system with 
a calibrated return test frequency that 
makes all leaks immediately detectable 
to the Guardian IsoMeter. 

The Guardian RSVP return path 
evaluator will help you protect the value 
of your return path because with the 
RSVP you'll home in on ingress before 
it enters your system. 

GUARDIAN 

Call now for a free white paper (800)344-2412 

Return Path Evaluator 

(317)895-3600 (317)895-3613 FAX www.trilithic.com 

TRILITHIC 
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LOOKING FOR A WAY TO TEST 

HP 85990A Multicarrier Signal Generator: 
Simulate a broadband headend to verify 
electrical specifications and distortion 
performance. 

HP 8711C Bench Sweep: 
For fast, accurate fault location/SRL 
measurements in a single box. 

THERE'S ONLY ONE 

Your subscribers depend on you—you can depend on 
Hewlett-Packard. HP has dedicated itself to keeping 

your broadband system at peak performance by 
providing a complete range of test solutions for: 

• R & D • Manufacturing • Headend • Field 

HP E6277A MPEGscope DVBplus: 
Real-time measurements and monitoring 
of MPEG streams. 

HP 8591C Cable TV Analyzes: 
The industry's only one-box tester for all 
non-interfering RF and viceo measurements. 

Be Prepared for the Interactive 

Technology of the Future. 

To stay competitive, you have to be prepared for new 

digital technologies—including interactive services. 

And you have to know that the products you buy 



UR NETWORK FROM END TO END? 
mew 

HP E6000A Mini-OTDR: 
Fast, easy and accurate optical fiber analysis 
during cable installation, maintenance and 
restoration. 

HP E4480A SONET/ATM/T•Carriee Test Set 
A field-portable test set ,or installstipn, 
qualificat on and maintenance of optical 
networks 

HP Calm 3010R1H Sweep/Ingree: Analyzer 
Install and maintain forward end return 
paths quickly and accurately, al in the 
presence of ingress. 

HP 89990 Digital Video Madulatior Analyzer 
Lets you characterize HAM siçrals ea table 
systems and VSB signals .ised in broadcast 
trans-lissions. 

today will meet your needs well into the future. HP 

gives you a unique range of products to make sure 

your cable system always delivers quality service to 

your subscribers. 

Performance fron End to End. 

There's only one way to go for broadband test 

products: HP. No one offers a more complete range 

of test equipment to keep your entire broadband 

system up and running today—and down the road. 

For more information, call: 1-800-452-4844, Ext. 5372 
01097 Hewlett-Packard Co. TMMID730/CT www.h p.cornig o/c atv 

rha HEWLETT 
PACKARD 
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HRANAC—Notes for the Tech 

By Ron Hranac 

Subscriber Drop Wiring 
For Interactive Services Part 3 

T he main reason for grounding and bonding is safety. This includes safety of people — 

subscribers, cable and utility companies personnel; and safety of equipment —sub-

scribers' in-home equipment and your network's equipment. Contrary to some old tales that have 

floated around the industry for years, proper grounding and bonding does not reduce leakage and 

ingress. More on this later. 

Effective grounding and bonding helps to 
reduce potentially harmful sheath cur-
rents. In most U.S. electrical distribution 
systems, the power company neutral con-
ductor is intended to handle phase imbal-
ances and fault currents. These phase 
imbalances and fault currents can create 
substantial sheath currents on grounding 
conductors, so good grounding and bond-

ing practices are essential. 
Common point grounding and bonding 

is best. That is, all grounds in a house 
should be connected to the same point. 
This eliminates differences of potential 
among the power, telephone and cable 
TV ground conductors. It also helps to 
avoid ground loops. In all cases, your 
subscriber drop grounding and bonding 
practices must comply with applicable 
local and national codes, which are usual-

ly based on the National Electrical Code. 

In some situations it may not be possible 
to ground or bond the subscriber drop. The 

home's electrical wiring may not have a 

good ground connection, or it may be inac-
cessible. This can be a real problem in 
older homes and certain (MDUs). In these 
cases, you may want to consider the use of 
drop isolators. Isolators are common in 
some countries where local and national 
codes prohibit common point bonding and 
grounding, and require the cable TV drop's 
ground connection to be separate from 
other grounds. A note of caution: Drop isola-

tors may not be allowed by local or other 

electrical codes that pertain to your system. 
Check first before using them. 
Drop isolators are passive devices that 

break the coaxial cable's DC continuity in 

both the shield and center conductor, while 
still allowing RF to pass. Isolators allow the 
home's interior drop cabling to float at the 
same electrical potential as the TV set, VCR 
and other consumer devices (and most like-
ly also the home's electrical wiring) to which 
it is connected, while the exterior cabling 
stays at the electrical potential of the cable 
TV distribution network. Some poorly de-
signed isolators will cause signal leakage and 
ingress, so use only good quality ones. Also, 
the physical location of the isolator may af-
fect an isolator's susceptibility to ingress. 

Back to my earlier comment about signal 
leakage and ingress not being reduced by 

proper grounding and bonding. First of all, 
leakage and ingress occur when the cable's 

shielding is rendered ineffective for some 
reason. This might be due to a loose con-

nector, a cracked or otherwise damaged 
cable shield, and poorly shielded cable TV 
system components or even consumer de-
vices such as TV sets, FM tuners, and 
VCRs. All of these will still be there after 
you ground or bond the drop, and they will 
still allow signals in and out of the system. 

Furthermore, unless the ground wire is 
very short, it will be a quarter wavelength 
or an odd multiple of a quarter wave-
length long at some frequency carried on 
the cable network. A quarter wavelength 

wire acts as an impedance transforme 
from one end of the wire to the othei 
The grounded end will be a low impe 

ance, but the point where the ground 
wire connects to the cable will be a h" 
impedance at the affected frequency.1 
means the ground wire will not gyoun 
an RF signal at that frequency no mat 
how good the ground at the other end 
the wire actually is, because the RF fo 
ing on the cable shield "sees" the ground 
wire's input impedance as what is roughly 
the equivalent of a path of extremely high 
resistance. For DC and 60 Hz AC this is 
not a problem But RF is another story. 

High pass filters 
In two-way systems, high pass filters 

can be a useful tool to combat reverse 

path ingress caused by drop problems. 
Ideally, it would be nice if cable TV com-
panies would replace or upgrade all bad 
drops when preparing for two-way opera-
tion, but this is usually cost-prohibitive 
(of course, had they been installed right 

the first time, this wouldn't be an, issue). 
There are two schools of thought regard-

ing the use of high pass filters. 
One camp supports installing high pass 

filters on all non-two-way drops. This has 
been shown to be very effective at elimi-
nating much of the ingress affecting the 
reverse signal path. If a non-two-way sub-
scriber decides to use two-way services, 

then the high pass filter can be removed 
and the drop replaced or upgraded at that 
time. This allows problem drops to be 
dealt with on a case-by-case basis. The 
downside to this approach is the cost to 
install a large number of high pass filters 
throughout a system. Granted. the filters 
themselves are relatively low-cost (some 
of the mini high pass filters sell for less 
than $3 each), but the labor to install 
them is the killer. )10-
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Do you get the picture? 

www.point2multipoint.com 
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The other camp supports the use of high 
pass filters only where absolutely necessary. 
If most of your drops were installed right 
and aren't causing reverse path problems, 
why arbitrarily install high pass filters where 
they may not be required? No matter which 
camp you're in. when high pass filters must 
be used, they should be installed at the tap 
port or as close to the tap port as possible. 

In two-way homes with multiple outlets, 
high pass filters may have to be installed on 
splitter ports feeding regular TVs and VCRs. 
The splitter port(s) connected to the two-
way device can be left unfiltered. High-pas 
filters are available with band stop attenua-
tion up to 60 dB or so. In practice, 40 dB at-
tenuation has been found to be adequate for 
most applications. 

Use Tempo's DSL 2000 to ensure your facilities are ready before your 
customer asks for digital performance. 

Tempo's DSL 2000 tests the plant's ability to support ISDN, 
HDSL, 56 & 64 Kb digital band 
transmissions. Pre-qualifying 

. lige) your facility with the easy-to-use 
DSL 2000 reduces turn-up time so your customer 
isn't left waiting for the performance to start. 

For a personal audition, call Tempo Research. 

7E1499 ifie-4 -.4/7Cli 
Aneee 4 eerier Way 

1221 Liberty Way • Vista, CA 92083 
(619) 598-8980 • Fax (619) 598-5634 
(800) 642-2155 
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Common mode chokes 
Most ingress is caused by signals that 

start out as common mode currents 
(this is not the same thing as common 
path distortion—only the name sounds 
similar) on the cable shield's outer sur-
face. The common mode currents may 
be induced onto the shield in the home, 
or even some distance away from the 
home. When common mode currents 
reach a breach in the cable shield, they 
will enter the cable and become differ-
ential mode signals that can interfere 
with signals in the cable. 
An effective way to reduce common mode 

currents is to place a common mode choke 
at the input to every device in the home that 
is connected to the cable TV system. A sim-
ple, low-cost common mode choke can be 
made by wrapping about 10 feet of the drop 
cable into a small 7-turn coil approximately 
5 or 6 inches in diameter. This type of com-
mon mode choke is very effective at reduc-
ing common mode signals in the 5-40 MHz 
range. For more information on this, see my 
column in the July and August 1996 issues 
of Communications Technology. 

Wrapping up 
Subscriber drops play a critical role in a 

cable TV operator's ability to provide two-
way and interactive services. The majority 
of problems in most two-way systems 
occur in the subscriber drop, but the 
problems are manageable. Trouble-free 
drops require good materials, good instal-
lation practices, comprehensive training, 
and an effective (QC) program. 

Other tools to minimize drop problems 
include an effective signal leakage pro-
gram (more on this in a future column), 
proper grounding and bonding, and when 
necessary, the use of high-pass filters and 
common mode chokes. 

This concludes my mini-series on sub-
scriber drops for interactive services. As I 
said before, all of what I've discussed in-
volves relatively simple things that collec-
tively can help to ensure your subscriber 
drops will provide trouble-free operation 
in an interactive environment. CT 

Ron Hranac is senior vice president, engineering 

for Denver-based consulting finn Coaxial Inter-
national. He also is senior technical editor for 

"Communications Technology" Hranac can be 

reached by e-mail at rhranac@aol.com. 
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ADVERTISEMENT 

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 
configurations and connects using existing 
wiring. Price is $299, call 800/279-6330. 
Reader Service Number 115 

SURGE-GARD protects against 
nuisance fuse blowing and resets in 
60 seconds 
Self-resetting circuit breaker fits fuse clips in 
Jerrold SSP power inserters. The 
Performance Surge-Gard replaces fuses in 
locations where they frequently blow for no 
apparent reason causing unnecessary truck 
rolls. Merely remove the undependable fuse 
and snap-in the Surge-Gard. Specify Model 
SG15A for 15 ampere protection. Cost only 
$17 (100 Br up). Call toll free 
800/279-6330. 
Reader Service Number 116 

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 applica-
tions and provides as much as 15% longer run 
time. By far the best battery value on the mar-
ket today. Call Performance today for details 
800/279-6330. 
Reader Service Number 117 

BATTERY TESTER -checks 12 volt 
standby batteries automatically 
The Performance Model BT 1200 universal 
battery tester checks gelled electrolyte and 
lead acid batteries in 10 seconds. Since batter-
ies deteriorate gradually, regular testing with 
this unique device enables you to log changes 
in voltage levels as they occur. Having this his-
tory lets you know when to do preventive 
maintenance before a critical battery fails. 
Price is $250. Order today, call toll free 
800/279-6330 
Reader Service Number 118 

CENTRALIZED POWERING 
FOR CABLE TV & TELECOM 

THE MAGNUM IJPSTM 

MAGNUM UPS LOW BOY ENCLOSURE 

• ADVANCED HFC NODE, 60V- 72V-90V FIELD SELECTABLE POWER SUPPLY. 

OPTIONAL 15 OR 30 AMPERE OUTPUT. 

FULL 8 HOUR BATTERY STANDBY OPERATION. 

INTELLIGENT PULSATING CHARGER MAXIMIZES BATTERY LIFE. 

FERRO FEEDS MULTIPLE INVERTERS FOR MAXIMUM REDUNDANCY. 

SAL4RT/GARDTM OUTPUT PROTECTION FOR "HARDENED" CABLE SYSTEMS. 

• UNOBTRUSIVE LOW PROFILE ENCLOSURE IS ENVIRONMENTALLY FRIENDLY. 

• BOTH VISUAL AND TRANSPONDER STATUS MONITORING AVAILABLE. 

PERFORMANC 
On Tar » pieta n in !tm ts 
a II Wei« Lài.llUtlailitiligalletil Jel Ee) 

P.O. Box 947. ROSWELL, GA 30077 770-475-3192 
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FOCUS ON 

By Justin J. Junkus 

Asynchronous 
Transfer Mode 

Telephony's Version Of the Money Machine 

n telephony, ATM is a different type of money machine than banking's automatic teller. 

Our ATM refers to asynchronous transfer mode, which is a digital communications tech-

nology built upon the concept of a fixed length data unit called a cell. The reason our ATM is also 

a money machine is that it permits communications companies to offer new multimedia services 

with flexible bandwidth allocation. After reading this column, you decide whether this particular 

money machine is for deposits or withdrawals. 

Building blocks 
First, let's look at the basic building 
block of ATM, the fixed length cell. 
This cell is a set of 53 bytes of digitized 
information that can represent a sample 
of speech on a telephony circuit, part 
of a data transmission on a local area 
network (LAN), or part of digitally 
coded video transmission. (Just for a 
refresher, one byte is eight bits, so the 
cell contains 424 ones or zeros.) Forty 
eight bytes of the cell are reserved for 
user information—the voice, data, or 
video mentioned earlier. 
The first five bytes of the ATM cell are 

the header bytes, which contain informa-
tion on paths through the network, the 
type of cell, its priority when the network 
becomes congested, and the type of infor-
mation within the user part of the cell. 
The technology is called asynchronous 

because cells can be placed on the physical 
medium (translation: fiber or coax) as 
needed for the particular application, 
rather than at fixed intervals of time. Com-
munications Technology's August, 1996 

"Focus on Telephony" column on multi-
plexing will help you see the important 
difference between ATM and time division 
multiplexing (TDM) that gives ATM its 

"Low bandwidth 
voice transmission 

is less tolerant 
of cell delays 
than higher 

bandwidth data." 
1 

bandwidth on demand capability. While 
TDM dedicates specific segments of time 
(timeslots) to a user for the duration of the 
transmission, ATM uses the medium only 
when the medium is required. 

In plain English, when no informa-
tion is being transmitted, the medium 

TE 

can be used by another application. On 
the other hand, if the application needs 
more time on the channel (bandwidth), 
let the application have the time need-
ed, within the capability of the medi-
um, and the cell priority indicated in 
the cell header. 

ATM priority 
Priority is a key issue in ATM. For 

voice to be transmitted via cells, it is 
important that the individual samples 
arrive within a reasonable time of each 
other. Otherwise, the telephony sub-
scriber will notice breaks in conversa-
tion or other audio degradation. 
Curiously enough, in this respect, low 
bandwidth voice transmission is less 
tolerant of cell delays than higher 
bandwidth data. That's because data 
can be buffered, or stored, while a ma-
chine waits to receive it, but voice 
needs real-time delivery. 
One way to minimize delay might be 

to set a high priority on all cells con-
taining voice information. In this man-
ner, voice cells would be guaranteed 
their place on the line before data or 
video. Unfortunately, this might result 
in data cells being completely dropped 
during network congestion. 

Which type? 
Which type of degradation is more 

critical is another issue for debate 
among system designers. Just so you 
know, some trade-offs are that minimal 
lost voice cells will not be noticed, lost 
data cells can be retransmitted when 
the loss is detected, and there are 
thresholds of acceptable delay for both 
voice and data. In part, the dilemma 
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was resolved by making the ATM cell 
relatively short when compared to 

other data units, such as an X.25 pack-
et. Short cells mean more chance for 

small pieces to be placed on the medi-
um, even during higher traffic periods. 

Operations and maintenance 
Another key issue for ATM is opera-

tions and maintenance. As I noted 

earlier, the ATM cell header contains 
bytes that indicate the type of cell. One 
type of cell is strictly for maintenance. 
No user data is carried on that cell, 
only system information. Herein lies a 
real value if the system uses ATM from 
end to end. 
The maintenance cell can be used to 

indicate fault conditions and specific 
locations, and could be automatically 
generated by the equipment in ques-
tion, to be sent to a central location. 

Since much of the ATM protocol is 
standardized, this maintenance data 
can be moved between equipment pro-
vided by multiple vendors. This allows 
multiple sourcing while getting the 
benefit of centralized monitoring. 

SONET transport 
Enter the major challenge, and per-

haps the point that determines whether 
this money machine is for withdrawals 
or deposits. ATM was originally speci-
fied for high-speed optical circuits 

using SONET (synchronous optical 
network) as the transport mechanism. 

End to end means that the medium will 
no longer be purely optical. Also, it 
means the system will probably operate 
at multiple transmission rates, from 
SONET OC-x gigabyte per second 

ranges down to as low as T-1 at 1.544 
megabits per second. 

Physical layer interfaces need to be 
designed for each medium, rate, and 

transport mechanism, and each interface 
must meet the standard for multiple 

parts of the ATM protocol. This takes 
time and coordination among several 
vendors. Mix the applications and the 
coordination becomes more difficult. 

"Service 
providers 

must choose 
the boundaries 
of their ATM 

systems so that 
maximum benefit 
can be realized." 

One example that comes to mind is the 

full service network trials in Orlando, FL, 
where ATM technology was delivered to 
the set-top. Given telephony, video servers, 
broadband switches, data and several fla-

vors of video, coordination was a massive, 
and often costly, effort. 

Does that mean the practical applica-
tion of end-to-end ATM, particularly in 
telephony, is far off? Not necessarily. 
For example, Ericsson is currently run-
ning a trial of their ANx hybrid 

fiber/coax system with Cox in Okla-
homa, and is projecting commercial de-
livery later this year. The trial provides 
participants with a set of consumer ser-

vices including telephony, energy man-
agement, Internet access, broadcast 
video, switched video, and energy man-

agement. (Note the suite of new rev-
enue opportunities for a potential 
service provider!) In the trial system, 
ATM terminates at the network inter-
face on the customer premises. Notice 
that this vendor made a choice of 

where to terminate that avoids interfac-
ing ATM with multiple consumer appli-

ances, but still gives the benefit of 
monitoring at the ATM cell level to the 

customer premises. 
This may well be the key to deposit 

or withdrawal (translation: cash infu-
sion vs. profits) from the ATM "money 
machine." Service providers must 

choose the boundaries of their ATM 
systems so that maximum benefit can 

be realized and problems can be avoid-
ed, given the available technology. 

When multiple vendors can agree on 
standards beyond the original boundary, 
or when the service provider is satisfied 

that its primary vendor will be sufficient 
to support additional applications, it is 
time to continue the technology to the 
next termination point, perhaps even 

down to the consumer appliance. LT 

Justin J. Junkus is president of Knowl-
edgeLink Inc., a training and consulting 

firm specializing in the cable telecommu-
nications industry. To discuss this topic 
further, or to find out more about Knowl-
edgeLink, you may e-mail him at 
jjunkus@aol.com. 

• 
Eastern Show 
atlanta • inforum 

october 2 0 - 2 2 

For information contact the 

Southern Cable 
Telecommunications 
Association 

Phone: 404.252.2454 
Fax: 404.252.0215 

e-mail: association©sda.com 

34 SEPTEMBER 1997 • COMMUNICATIONS TECHNOLOGY 



'Emergency Alert SysteW 
For Franchise Compliance - FCC EAS Requirements or 
To Give You That Advantage over MS and Wireless! 

Baseband and 
Comb Generator 

Switching 

mpatible with 
Data. Telephone & 
Internet Services 

àAlpha Nu 
ICnannel 

0111Highest Technical k Specifications in the'm 

mpanole with 
IRIS. IDEA/ONI 
Trilithic & EAS 

Switching & Produc 

,..Ae Elimination of pik 
NOAA 1050 Hz Tone. 

Local Franchise 
Compliance w/ 
Audio Only or 

Audio and Video 
\ II 

Now M I Multiple or 
All Channel Crawl!! 

Remote 
Editing 

Increase 
Subsciber 
Good Will 

A 

4 

rolk 
ations 

411° Bandwidth 
Limitations 

-v 17-7  n 
\  4F 
MEGA HEMZ e 

Established 1975 

http://www.megahz.com 

Protect Your ongest 
most Valuabl 
Assets - Y 

4lilirsertion 
hessi 

Subscrib 

e omputers 
or controllers 

Required 

_ 10 .30 Att 

In Y. Pp* Nup 

',PP • 1.100e 

»Ph ter Clara 

fouaty. PvPla 

tee the wort d, 

Pm.« 

eekly Tests 
on All or the 
etails Cha 

Only 

Live Au 
Switch in 
Contr 

Gen lock 

Inpu 

ncrease 
/Subscriber Retentio 

and the Sub-Alert , 
is basicall 

liCi  Compliance 
N Guaranteed 

«le \ 
emote  Hu 

_.), Telephone Ac 
wNoice Respon 

and Time-
Featur 

Channel Sharing 
with EAS Dete0 

"Unique" Products For the 21st Century! 

DENVER ,CO ATLANTA, GA 
800-525-8386 800-962-5966 
FAX 303-779-1749 

OCALA, FL INDIANAPOLIS, IN PHOENIX, AZ 
800-922-9200 800-761-7610 800-883-8839 

ST LOUIS, MO 
800-821-6800 

 ) 



SOLU 

By Laura K. Hamilton 

Why Aren't You 
On the SCTE-List? 

ou've got this great little white box in your office that's holding inside it (almost) all the 

answers—or at least some great suggestions—to any cable system dilemma. 

It gives you virtually instantaneous access to 
hundreds of cable technologists' minds and 
innumerable years of telecommunications 
experience. You can ask it a question, wait a 
little while and out will pop suggestions 
from fellow engineers and technicians from 
all over the United States and the world. 

It's your computer, of course, and if you'll 
use it and your e-mail address to subscribe 
to the "SCTE-List," you've just added a 
powerful tool to your repertoire of cable en-
gineering bag of tricks. (See the sidebar for 
information on subscribing.) 

What is it? 
The SCTE-List is an unmoderated In-

ternet forum for discussing issues in cable 

TV, telecommunications and the Society of 
Cable Telecommunications Engineers. 
Looking for return path optical transmit-
ter advice? Do you have a grounding 
question? Wondering about cable sag? 
Frustrated with a particular piece of 

equipment? Do you need a speaker for 
your SCTE chapter or meeting group? 
The list is a excellent place to go. 
So how did this all start? Enter David 

Devereaux-Weber, a network technician 
with the network engineering technology 

group at the University of Wisconsin-Madi-
son. (You might have seen him nabbing the 

Member of the Year Award at this year's 
SCTE Cable-Tec Expo in Orlando, FL.) 

Back in August 1994, Devereaux-Weber 
started the list with a subscriber base of 
one, operating on a computer at UW-
Madison. About a month later, it was up to 
203. By mid-July 1997, it was up to 1,300. 

How it works 
Messages are not edited or screened in 

advance. As soon as the listserver gets a 

valid post, it is sent out to all subscribers. 

Like a lot of Internet mailing lists, it's the 
old good news/bad news predicament. 

"This has some good sides, like fast re-
sponse and no time necessary for editing or 

review," says Devereaux-Weber, "and some 
bad sides like unintended messages are dif-

ficult to stop once they are received." 
"We have had several instances of pri-

vate messages being unintentionally sent 
to the list, which has caused great conster-
nation on the part of the unintentional 
posters," he adds. 

Flames 
However, one of the great things about 

the list is subscribers have been extremely 
good about avoiding "flame wars" and ad-
vertising posts. While on other lists you 
might risk being bombarded by ads or 
publicly humiliated in cyberspace with 
condescending responses to your mes-
sages ("flaming"), the SCTE-List doesn't 
have a lot of these difficulties. 
"When the conversation has got heated, 

I have posted messages pointing out that 
the load on the server gets real high when 

flame wars erupt," says Devereaux-Weber. 

"Since the server is already so heavily 
loaded, a flame war could introduce long 
delays or even crash the system." 

This has been enough to keep the 
flames under control. 

Advertising 
As for advertising creeping on to 

the list, Devereaux-Weber sends a di-
rect message (not through the list) if 
someone sends a message that is too 
commercial. He simply points out that 

since the list operates on the equip-

ment of a public institution, advertising 

isn't allowed. Vendors have done a 

good job honoring the policy. 

Browse the list 
Recently, a way to browse the SCTE-List 

popped up on the World Wide Web by 
way of the Cable Addicts Broadband 
Lounge (http://cable.com/scte/). Courtesy 
of Rick Goldeck of GoldCom Inc., the 
Lounge houses an archive of list messages. 

"This was a difficult programming task," 
says Goldeck, "Not because it was techni-
cally hard to do, but because once I had 
the articles listed, I found myself reading 
messages instead of writing code. There is 

volumes of interesting information!" 
So start sharing—and contributing—to 

those volumes of telecommunications 
know-how. Subscribe to the SCTE-List. 

How to subscribe 
ro subscribe to the SCTE-List, send an 
e-mail to: 
listserVer@relay.doit.wisc.edu 

In the body of the message, type: 
subscribe scte-list Your Name 

There is no official link between the list and the 
SCTE, but the Society does pay the university a 
fee for storing the list archive. Devereaux-
Webert time is volunteered. UW accepts finan-

cial contributions and they may be earmarked 
for the SCTE-List. Write to University of Wis-
consin Foundation, PO. Box 8860, Madison, 
WI 53708-8860; phone (608) 263-4545. 

(Editor's note: Look for a new column "From 
the SCTE-List" to start in "Communications 
Technology" soon.) ( T 

Laura K. Hamilton is senior editor at "Commu-
nications Technology" in Denver She may be 
reached via e-mail at lhamilton@phillips.com. 
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SCTE ON 

By Alan Babcock 

Training An Introduction 

T his column will become a regular feature for Communications Technology. I will use this 

space to provide updates on training and certification programs offered by the Society of 

Cable Telecommunications Engineers, and I will highlight activities of the training committee. 

I'd like to introduce you to how train-

ing activities and projects are handled 
at the national level. I hope you will 
get a better understanding about how 

you can become involved and have 
input into the types of training and 
certification programs offered by SCTE. 

Origins 
The board of directors some time ago 

created five standing committees that 
provide direction and oversight for the 
many programs and activities offered 
by SCTE. The standing committees in-
clude planning, operations, engineer-
ing, finance and training. Each 
committee is staffed by members of the 

board of directors and others from the 
general membership who can make 
specific contributions. The chair of 

each committee is normally a member 
of the board of directors. The commit-

tees engage numerous persons in sub-
committees and working groups to 
complete work that needs to be done. 

Who's who 
The training committee membership 

includes: Jim Kuhns, Comcast, Region 7 

director, eastern vice chair and chair of 
the training committee; Dennis Quinter, 
Time Warner Cable and Region 11 direc-

tor; M.J. Jackson, Gilbert Engineering 
and Region 4 director; and Andy Scott, 
NCTA and at-large director. Additional 
members of the training committee who 

are not on the board of directors include 

Don Oden of NCTI, Pam Nobles of Jones 
Intercable, Keith Hayes of Bell South En-
tertainment and Kent Vermilion of Time 

Warner Cable. The training committee is 
responsible for directing all of the train-
ing and certification programs offered by 
the Society. The committee approves 

training materials to be sold in the book-

store, determines new certification pro-
grams for implementation, sets and 

reviews rules in support of certification 
programs, reviews and approves training 
materials in support of certification ef-
forts and has a voice in the program 

committees for Emerging Technologies 
and Cable-Tec Expo. 

Subcommittees 
Subcommittees reporting to the 

training committee include Broadband 

Communications Technician/Engineer 
(BCT/E) curriculum, BCT/E adminis-

tration, installer certification, service 
technician certification, telephony cer-

tification, National Cable Television 
Center and Museum liaison, and health 
and safety. Chairs for these subcommit-

tees include the members of the train-
ing committee or other individuals who 
have a specific interest. 

To get the work done, most subcom-
mittees have created working groups to 
focus on specific areas of importance. 
For example, the BCT/E curriculum 
committee oversees the activities of 
seven working groups, one for each of 

the categories of the BCT/E program. 

In general, the training committee pro-
vides oversight and strategic direction, 
the subcommittees coordinate activities 
for a given area and the working 

groups create test questions, training 
content, rules, etc. 

Current projects 
The training committee has a tremen-

dous workload. Some projects in progress 
include: Creating and launching two new 

certification programs (service technician 

and telephony); directing the future of 
DigiPoints; recommending new training 
programs in areas such as grounding and 

bonding, reverse system operation, emer-
gency alert system (EAS), and others; up-
dating BCT/E certification programs, 
revising the Installer Manual and installer 

certification programs; finding new ways to 
promote safe work practices; responding to 
Occupational Safety & Health Administra-

tion inquiries for public opinion about pro-
posed rulemaking; and more. The 

committee has more projects than it can do 
with its current workforce. The SCTE gen-

eral membership is clamoring for more 
training materials and programs. The rapid 
pace of change in technology demands that 
the training committee be more aggressive 
in the development and deployment of new 
training for the membership. 
The committee is always looking for 

more people to help in specific areas. 
You don't have to be a "trainer," but 
you should believe in training and 
should desire to make a difference by 
providing training to the SCTE mem-
bership. If you have an interest and can 

spare the iime, we'd love your help on 

the training committee. Please contact 
me at SCTE headquarters at (610) 363-
6888 or in Denver at (303) 768-8667, 
or contact Jim Kuhns at (810) 578-
9486 to learn how you can become ac-

tive in the training committee. ( T 

Alan Babcock is director of training devel-
opment for the Society of Cable Telecom-
munications Engineers. He can be reached 
by e-mail: ababcock@scte.org. 
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Telco Modems: 

An Update on Data by Phone 

By John Lynch 

n 1995, the World Wide Web brought graphical, hypertext-linked Internet access to every 

PC equipped with a modem or LAN connection. Today, nearly every PC user wants a high-

speed data connection for Internet e-mail and web searches and most users rely on ordinary 

modems to get one. This article explains the main telephone-based modem technologies that will 

provide data access over the next five years. 

Today's "era of ubiquitous bandwidth" 
is a unique time in telecommunications 
history. The need for bandwidth has 
grown more rapidly than ever before, 

mainly because of the success of the 
Internet. In 1994, only 4% of U.S. 
homes were connected to the Internet. 
Now over 20% are on-line and demand 
is growing fast. 

Although the basic building blocks 
of the technology for ubiquitous band-
width have existed for decades, the 
market need has only recently reached 
critical mass. As more and more appli-

cations demand greater bandwidth, 
everyone—both users and PC makers— 

wants faster access to the Internet. It 
remains only for the local phone com-

panies to deploy these new services. 
In the '80s, the local area network 

(LAN) was adopted to interconnect 
computers at many corporate, govern-
mental and educational sites. Now that 
LANs are commonplace, the wide area 
network (WAN) is becoming an indis-

pensable link to connect an enterprise 
across longer distances. Initially, WANs 
carried voiceband traffic—voice calls or 
voiceband modem/fax transmissions. 

Users connected to a distant site via a 

modem to log on as a remote user or to 
FTP a few files. Using WANs to con-

nect distant LANs was relatively un-
common, since the fastest modems 
operated at only 14.4 kbps. Now that 
28.8 and 33.6 kbps modems are widely 
available, "modeming in" to a home of-
fice for remote access is a familiar fact 
of life for millions of PC users. And as 

voiceband modems with 56 kbps capac-

ity have entered the market, more mul-
timegabit broadband data access will 
soon be common. 

Because phone companies rely on hun-
dreds of millions of standard voice calls 
to generate most of their revenue, they 
will move carefully to provide new data 

services. The good news is that new 

broadband data services will save them 

money, the Telecommunications Act of 
1996 permits greater local competition, 
and these new data services may rival 
even their reliable voice service business 
for new markets and profitability. The key 
to these new services are the modems 
that will be used to deliver them. 

Voiceband modems 
Voiceband modems are the most 

common type of modem, from the first 

300 bps modems of 30 years ago to the 
latest 33.6 and 56 kbps models. These 
connect directly to the central office 
(CO) voice switch, can dial any num-
ber and work on any POTS line. 

However, voiceband modems cannot ex-
ceed 56 kbps, they tie up one phone line 
(costing the subscriber more), they tie up a 
port on the CO voice switch, and users 
often stay online for hours rather than min-
utes (as for most voice calls). Thus, they 
cost the CO significantly more than voice 
calls, they degrade overall performance, and 
they force the phone company to upgrade 
their existing expensive voice switches. 
The fastest voiceband modems avail-

able use K56flex, among the most 
widely supported 56 kbps modem pro-
tocols; it is supported by leading PC, 
modem and remote access server man-
ufacturers and offered by over 650 In-
ternet service providers (ISPs) 
worldwide. Voiceband modems are by 
far the most widespread; over several 

hundred million are in use and will no 
doubt remain the primary modem for 
Internet access for many years to come. 

ISDN modems 
Integrated services digital network 

(ISDN) is a digital network for voice 

and data communications at rates up to 
1.544 or 2.048 Mbps. Basic rate ISDN 
(BRI) provides two 64 kbps B channels 
(for data or voice) and one 16 kbps D 
channel (for signaling: who's calling, 
number dialed, etc.). BRI modems also 
can use POTS lines, but the CO must 
have ISDN line cards installed, instead 
of typical POTS line cards, a substan-
tial expense for the phone company. 
Two B channels can be combined 

into one 128 kbps data channel via the 
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"BONDING" technique (defined by the 
Bandwidth On Demand Interoperability 
Group), yielding a high-speed data pipe 

for select corporate customers. BRI can 
operate only up to 18,000 feet (3 
miles) from the CO. Two interface 
techniques are used: the universal (U) 
interface plugs directly to the phone 
line; the subscriber/termination (SIT) 
interface requires a separate network 

termination (NT-1) unit to connect to 
the U interface at the phone line, but it 

allows up to eight BRI devices to share 
the line. Setting up a BRI channel can 
be complex, since there are so many 
options to select and configure. BRI is 
in many cases the best data access 
available at moderate cost. Although 

BRI has been available for over a 
decade, there are fewer than one mil-
lion subscribers in the U.S. so far. 

xDSL modems 
Digital subscriber line (DSL) 

modems will save the phone companies 

money because they use existing cop-
per lines in the local phone networks 
and can provide the highest data rates 
per user. Within five years, a signifi-
cant portion of U.S. households will 
have high-speed data connections to 
the Internet via xDSL modems. All the 
various xDSL technologies have these 

features in common: 
• A single local loop (the wires that 
transmit to the local CO) can provide 
both voice and data. Life-line voice is 

retained—the phone will work in a 
power outage, but the data connec-
tion will be down. Thus only one 

local loop per subscriber is required. 
• Data modulated at up to 2 MHz can 
be passed over 18,000 foot local 

N 
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Modems from a Telco Perspective 

Cable modems nothwithstanding, the 
telephony industry still thinks it has 

the answers for computer-based 

telecommunications. The top three 

telco frontrunners? Voiceband, ISDN 

and DSL. Here's the lowdown: 

• Voiceband modems. Voiceband 
modems connect directly to the cen-

tral office (CO) voice switch, can dial 
any number and work on any POTS 

line. The catch? They can't exceed 56 
kbps, they tie up one phone line and 

a port on the CO voice switch. They 

cost the CO significantly more than 

voice calls, degrade overall perfor-

mance, and force the phone company 

to upgrade their voice switches. 

• ISDN modems. Integrated services 

digital network (ISDN) modems 

pass voice and data at rates up 

to 1.544 or 2.048 Mbps. Basic rate 

ISDN (BRI) provides two 64 kbps 

B channels (for data or voice) 
and one 16 kbps D channel (for 

signaling: who's calling, number 

dialed, etc.). BRI modems also 

can use POTS lines, but the CO 

must have ISDN line cards in-

stalled, instead of typical POTS 

line cards, a substantial expense 
for the phone company. Setting up 

a BRI channel can be complex, 

since there are so many options to 

select and configure. 

• DSL modems. Digital subscriber 

line (DSL) modems use existing 

copper lines in the local phone 

networks—a money-saver for tel-

cos. In DSL technology, data pass-

es between the PC and the ATM 

network. Voice passes between the 

POTS phone and voice switch. 

Thus, the phone companies don't 

need to install more local loops, 

don't have to buy more voice 

switches, and won't have degraded 

service due to data traffic. 
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loops to the subscriber. Typical ADSL 
will be "rate adaptive," meaning that 
the fastest connections depend on the 
quality of the local loop. 
• The subscriber and CO are symmetric. 
A splitter on both ends separates the 
voice (below 4,000 Hz) from higher 
frequency data. All xDSL modems send 
high-speed data over conventional 
phone lines, and all use a DSL access 
multiplexer (DSLAM), a band of 
modems that connect the subscriber's 
ADSL modem to the local loop. 
• Data passes between the PC and the 
ATM network. Voice passes between the 
POTS phone and voice switch. Thus, 
the phone companies don't need to in-
stall more local loops, don't have to buy 
more voice switches, and won't have de-
graded service due to data traffic. Sub-
scribers get better data service, even if 
they're on-line all the time. 
Of all xDSL forms, ADSL appears the 

most significant for mass deployment. 
ADSL sends data at a higher frequency 
than voice, so voice and data can coexist 
on the same local loop, which splits 
voice and data at both the subscriber 
and CO locations. Thus the phone com-
panies can provide a high-speed data 
connection over the existing local loop, 
and they do not have to add new wiring. 
Many new services will exploit easier 
access to broadband data, such as digital 
video broadcasting. Ironically, ADSL was 
first developed for digital video to the 
home, but video alone did not drive up 
demand as the Internet has. Nonethe-
less, when ADSL is available, there will 
be virtually unlimited video sources 
available to the subscriber. 

All these technologies offer improve-
ments and some require new wiring or 
other hardware additions to operate. One 
large drawback still faces all phone compa-
nies. Because a modem user can make one 
call to an ISP and stay on-line for hours, 
operation of the CO voice switch can be 
seriously degraded. And subscribers still 

cannot rely on certain types of access, like 
BRI, for both data and voice, since they 
still need a POTS line for life-line voice 
service when the power fails. 
As for cable modems, satellite 

modems and wireless modems, these 
technologies 

"broadcast" data to thousands of sub-
scribers and therefore do not scale for 
mass deployment as well as "point-to-
point" modems. Cable modems and 
satellite modems can send hundreds of 
megabits downstream (to a subscriber), 
but this high-speed bandwidth gets di-
vided by the total of active subscribers, 
often hundreds or thousands, reducing 
the effective bandwidth to as low as con-
ventional voiceband modems. For cable 
and satellite modems, the upstream con-
nection (to the network) is difficult to 
provide, only 7% of the existing cable 
TV networks can support upstream data, 
and satellite transponders are costly. 
Wireless offers portability but is limited 
to voiceband speeds due to the limited 
amount of radio frequency bandwidth. 
The universal need for faster access 

promises to drive further technological in-
novation, which in turn will permit band-
width-hungry applications to meet the 
demand for increasingly complex feature 
sets. Modem makers have responded with 
a wide variety of options to provide high-
er-speed connections. Some modem pro-
tocol technology offers higher data speeds 
over ordinary telephone lines, so users 
don't have to pay extra setup or monthly 
costs for special lines, and telephone com-
panies don't have to add new equipment 
at the central office. 

Best of all, ISPs can deliver the graph-
ics-intensive web pages, audio and video, 
and files their users need at near-ISDN 
speeds and at nearly twice the rate of the 
prevailing 28.8 standard. Some corpora-
tions may commit to a costlier technology 
like ISDN for their in-house telecommuni-
cations, telecommuting and remote access 
needs. Meanwhile, the vast majority of 
users, including most businesses, will 
continue to use the cheapest and easiest 
to install choice, voiceband modems, and 
their fastest incarnation, the new 56 kbps 
models, for the foreseeable future. CT 

John Lynch is the vice president of Ariel's 
newly formed Computer Telephony Business. 
Prior to joining Ariel, he was director 
of modem and multimedia R&D at AT&T 
Bell Laboratories. During his 16-year tenure 
at Bell Labs he worked on a broad range of 
DSP products for PBX, video, and multimedia 
applications. 
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Status Report 
On ADSL Standards 

By Debbie Sallee 

tandards are essential to the success of an emerging technology. Setting und adhering to 

standards helps ensure interoperability, market acceptance and high-quality products. In 

contrast, a lack of standards weakens the industry by allowing a proprietary atmosphere to devel 

op, stunting widespread acceptance and deflating competition, which, in turn, can drive up prices. 

In industries such as telecommunications, 
standards become even more important as 
new technologies replace old ones. In such 

an industry, users accustomed to ubiquitous 
access to services demand the same access 
in the new services that are emerging. The 

lack of such is enough to turn the user off to 
the idea of the new technology adversely af-
fecting the success of that technology 

End user satisfaction 
In a standard's development phase, the in-

dustry's governing body reviews competing 

technologies to determine which has the 
best performance level and establishes re-
quirements. In addition, the complexity of 
the technology's implementation and the 
feasibility of its deployment are considered. 
It is an intense and rigorous process, de-
signed to ensure end user satisfaction with 
the product or service and to provide the in-

dustry with the best vehicle to carry the 
emerging technology to success. 

Another aspect of market success is the 
availability of components from multiple 

sources. Because the existence of standards 
results in a larger number of vendors sup-
porting the same technology competition is 
increased and prices are driven downward 

more rapidly, resulting in an enlargement of 
the overall market. 

Perhaps the most important aspect of 
the standards process is the assurance of 

interoperability between products from dif-
ferent suppliers. For mass deployment to 
occur, equipment purchased from different 
vendors must work with one another. For 
example, with asymmetric digital subscriber 
line (ADSL) technology a standard means 
that a customer who purchases an ADSL 
modem in Chicago can be sure that when 

she travels to Arizona, her computer will be 
able to access her home office. 

Without standards, this universal access 
cannot be guaranteed. The resulting propri-
etary atmosphere translates into limited ac-

ceptance of a technology and confusion in 
the marketplace. Companies are often reluc-

tant to enter a market where it is not clear 
which technology will be supported. This 

can lead to vendors being forced out of busi-
ness, the expenditure of resources on dupli-

cate designs or more costly designs capable 
of supporting dual standards, or companies 

never entering the market at all. 

Reduced risk 
There are two types of standards. De 

facto standards emerge when single or 

multiple vendors support a technology 
but are not active in any organized stan-
dards body. A de facto standard is in truth 

not a standard, but a proprietary design 
that is able to win some market accep-
tance. De facto standards increase risk for 
consumers because few vendors will offer 

BOTTOM 
intr. 

LIIVE 

What's the Scoop 
On ADSL Standards? 

For asymmetric digital subscriber line 
(ADSL) technology, a standard means 
that a customer who purchases an 
ADSL modem in Chicago can be sure 
that when she travels to Arizona, her 
computer will be able to access her 
home office. Without standards, this 
universal access cannot be guaran-

teed. The resulting proprietary atmos-
phere translates into limited 
acceptance of a technology and confu-
sion in the marketplace. 
So what's being done? In March 

1993, the American National Standards 
Institute adopted the discrete multi-
tone (DMT) modulation scheme as the 

standard line code for ADSL. The Eu-
ropean Technical Standards Institute 
contributed an annex to the ANSI 
T1.413 ADSL standard to reflect Euro-
pean requirements, in effect creating 
one international standard. 

The ANSI TlE1.4 working group is 
currently finalizing Issue 2 of the 

ADSL specification. Most of the work 
for Issue 2 is focused in the following 
areas: clarifications to Issue 1 text for 

multivendor interoperability, rate 
adaptation at startup, the transport of 
asynchronous transfer mode (ATM) 
cells over ADSL, extending the high-

est data rates to over 8 Mbps, and re-
ducing the overhead for increased 
upstream capability. 
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the proprietary product, and often, anoth-
er group of vendors will offer an official 
standards-based product. The consumer 
who chooses a de facto standard is often 
left in the cold when the standards-based 
product gains market support and forces 
the elimination of the de facto equipment. 

Official standards, on the other hand, 
have widespread support and recognition by 
the industry and the government. So, while 
de facto standards may initially be deployed 
faster than organized standards, official stan-
dards bodies maintain a consensus around a 
single technology, reducing risk and increas-
ing the momentum for that technology in 
the long run. 
The importance of the standards process 

increases when more than one vertical mar-
ket is responsible to provide a complete sys-
tem. In the telecommunications industry, 
consumers purchase modems from retail 

stores and telephone companies provide ser-
vices with equipment purchased from a vari-
ety of vendors. In order for the technology 
to work, all this equipment must be interop-
erable. That means dozens of vendors, mak-
ing a variety of different equipment, must all 
support the same base technology. For ven-
dors to enter the market, they must feel con-
fident that their products will intemperate. 

Integrated services digital network 
(ISDN) was one of the first xDSL technolo-
gies to become standardized. Consumers 
can now purchase ISDN modems from a va-
riety of retail outlets and be certain that their 
modem will be compatible with the line 
card equipment from the telephone compa-
nies that sell them services. 

At first, the ISDN market was one of mass 
confusion. Vendors raced to market with 

nonstandard line codes, such as AMI in the 

United States, 4B3T in Germany and ping-
pong in Japan. However, once the standard 

was finalized, more equipment became 
available and more vendors entered the mar-

ket. Once applications such as Internet ac-
cess and SOHO started to drive the market, 
the need for interoperability, along with the 
benefits of having a choice of vendors, 
pushed the market to embrace the standard. 

The resulting low-cost equipment has all but 
driven out the sale of nonstandard solutions. 

ANSI and ETSI 
In March 1993, after many months of 

analysis, review and debate, the American 

National Standards Institute adopted the 

discrete multitone (DMT) modulation 
scheme as the standard line code for ADSL. 
Three technologies were tested for perfor-
mance over copper telephone wires at Bell-
core: DMT, carrierless amplitude/phase 
modulation and quadrature/phase modula-
tion. The results clearly showed that the im-
plementation of the new DMT line code was 
capable of outperforming the older single 

carrier technologies. The European Techni-
cal Standards Institute contributed an annex 

Table 1: ADSL modem rates as 
specified in ANSI 
TlE1.413 

Downstream 
Simplex 
6.144 Mbps 
4.608 Mbps 
3.072 Mbps 
1.536 Mbps 

Up/down 
Full duplex 
640 kbps 
384 kbps 
160 kbps 
64 kbps — control 

• 

Table 2: ETSI Annex required 
data rates 

Downstream 
Simplex 
8.192 Mbps 
6.144 Mbps 
4.096 Mbps 
2.048 Mbps 

Up/down 
Full duplex 
640 kbps 
384 kbps 
160 kbps 
16 -176 kbps 

to the ANSI 11.413 ADSL standard to reflect 
European requirements, in effect creating 

one international standard. 
The ANSI standard is the only official 

standard for ADSL, and provides rates up to 
6.1 Mbps using DMT line coding. At a mini-

mum, each ADSL modem must provide 1.5 
Mbps, but may offer the rates shown in 
Table 1 as specified in the ANSI TlE1.413. 

In addition, the ETSI Annex requires that 
the data rates in Table 2 be supported. 

Current activities 
Once a standard is completed, semicon-

ductor and equipment vendors race to mar-
ket with standard-compliant equipment. In 
the design process, much is learned about 
the new technology and ideas for improve-
ment of the standard are put forth. This is 
true for the ADSL market. As vendors devel-
op expertise with the new line code, poten-
tial enhancements and clarifications aimed 

at achieving interoperability are being identi-
fied and addressed by the committee. 

In this regard, the ANSI TlE1.4 
working group is currently finalizing 
Issue 2 of the ADSL specification. Most 
of the work for Issue 2 is focused in 

the following areas: clarifications to 
Issue 1 text for multivendor interoper-
ability, rate adaptation at startup, the 
transport of asynchronous transfer 
mode (ATM) cells over ADSL, extend-
ing the highest data rates to over 8 

Mbps, and reducing the overhead for 
increased upstream capability. 

The current standards-based discus-
sions of 8 Mbps simplex capability are ad-
dressing the European desire to 
accommodate the delivery of four 2 Mbps 
broadcast video channels. This additional 
bandwidth can be used to accommodate 
the overhead associated with ATM net-
works while maintaining 6 Mbps through-
put. Additional flexibility in the data rates 
due to the multitude of channels can be 
achieved in 32 kbps increments, a feature 
that will be utilized in support of future 
ATM networks. 
The discussions on the reduction of over-

head are of significant value when deploying 
ADSL over the longer loops. It is generally 
accepted by the industry that transmission 
control protocol/Internet protocol (TCP/IP) 
over ADSL connections indicate that a ratio 
of 10:1 (downstream: upstream) is neces-
sary. For example, a modem capable of de-
livering only 64 kbps upstream will only 
support a downstream data rate of 640 kbps, 
while a 610 kbps upstream capacity can 
translate into a 6.4 Mbps downstream capa-

bility. Since data rates decline as the distance 

increases, upstream capability on the longest 
loops has received a lot of attention. 
DAVIC (Digital Audio-Visual Coun-

cil) and the ATM Forum look to the 
ADSL standard developed by the ANSI 

TlE1.4 committee and the ADSL 
Forum for guidance and input to their 
work when it entails high-speed trans-
mission over copper. CT 

Debbie Sallee is the broadband operations 
strategic marketing manager for Motorola 
Semiconductor With more than 13 years of 
experience in the electronics industry, Sallee 
has been instrumental in the creation of the 
ADSL Forum. She is on the forum's board of 
directors and currently chairs the forum's 

marketing committee. She can be reached at 
rzep90@email.mot.com. 
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Digital Measurement 
Avoid Common Errors 

By Kim K. Brown and Francis Edgington 

A s digital signals become more prominent in cable TV systems, those in the technical arena will require a new understanding of the nature and measurement of these sig-

nals. A common myth is that measuring analog power and digital power is the same. The nature 

of these signals is very different and as a result so is the measurement technique. Before we ex-

plore these differences let us first establish why an accurate power measurement is crucial to sys-

tem performance. Consistent power measurements are the secret to aligning your system. Finding 

the power or level of a signal allows proper alignment of each amplifier and determination of its 

optimum operating point between carrier-to-noise (C/N) and carrier-to-distortion ((/D). 

Incorrect interpretation of power and the 
resulting misalignment of the amplifiers 
may cause lasers to clip. A clipping laser 
produces higher peak level distortion 
products seen as fast moving sparkling 
patches on the subscriber's TV screen. 

Technicians understand methods for 
measuring analog carrier power. With 
the new digital carriers, a number of 
current analog methods return varying 
and inaccurate results. By starting with 
a review of analog power we can then 
build upon our knowledge to learn dig-
ital power measurements. 

Analog power measurements 
Analog channels involve energy con-

centrated around a single frequency. The 
video information modulates onto the 
carrier between the horizontal synch 
pulses. These synch pulses are the only 
power that remains constant within each 
transmission since the rest of the video 
information varies with the picture con-
tent. For this reason, a power meter used 
to measure the signal would not settle 
on a single number but would bounce 

around. In the time domain the analog 
carrier shows a pulse at the peak RF car-
rier level. This is the horizontal synch 
pulse. Since this is the only consistent 
signal level related to the carrier power, 
we use it to measure the TV signal's 
level. See Figure 1 on page 50, which 
shows an analog channel in zero span 
(time domain). 

Automatic settings 
The National Cable Television Associa-

tion defines visual carrier level as "the 
root mean square (RMS) voltage of a 
channel's visual (picture) carrier consid-
ered as a sine wave at the peak of the 
modulation envelope." The Federal Com-
munications Commission definition is 
similar: "...expressed in terms of the RMS 
value of synchronizing peak for each 
cable TV channel." A cable TV analyzer 
or signal level meter (SLM) catches these 
synch pulses and reports levels by setting 
a large enough bandwidth. See Figure 2 
on page 50, which shows and analog 
channel power using automatic settings. 

Setting bandwidth too small does not 

allow the internal filters time to charge and 
respond to the synch pulse. Figure 3 on 
page 50 illustrates the response with reso-
lution bandwidth set to 30 kHz. Note the 
resolution bandwidth is narrow and the vi-
sual level is 2.9 dB less than Figure 2. 
The resulting measurement does not 

accurately reflect the carrier level. Some 

11(1110AA 

Tackle Digital Power Measurements 

Despite common myth, measuring 
analog power and digital power is 
not the same. And, as digital sig-
nals become more prominent in 
cable TV systems, those in the 
technical arena will require a new 
understanding of the nature and 
measurement of these signals. 
With the new digital carriers, a 

number of current analog methods 
return varying and inaccurate re-
sults. By starting with a review of 
analog power we can then build 
upon our knowledge to learn digi-
tal power measurements, but we 
need to go beyond that as well. 
Manual marker readings and 

correction factors may lead to in-
accurate, nonrepeatable measure-
ments. You can avoid these pitfalls 
by understanding the measurement 
algorithm of your test equipment 
or using test equipment that un-
derstands it for you. There are 
cable TV analyzers available today 
that allow you to easily measure 
all of the emerging digital signals. 
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test equipment prevents this mistake by 
automatically configuring the instrument 
to catch these signals. 

Digital power measurements 
Digital signals have many types of 

modulation formats—quadrature partial 

response (QPR), quadrature phase shift 
keying (QPSK) and quadrature ampli-

tude modulation (QAM). The energy of 
these signals spreads across a band-
width. The modulation format deter-
mines the shape of the channel trace. 

An ordinary power meter inserted in 
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the system to read a randomly modulat-

ed digital signal reports a constant 

number. A spectrum analyzer measure-

ment involves more computation. 

Power measurements, taken at each 

point in the channel, sum together to 

produce the carrier level. If the channel 

were perfectly square this task would be 

fairly easy. The level at the top of the 

signal multiplied by the bandwidth 
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determines channel power. In reality, the 
signals slope off so power level requires 
iterative measurements. Figures 4 and 5 
(on page 52) depict differently shaped 
digital signals measured using the aver-
age digital channel power features. (Fig-
ure 4 shows 64-QAM power measured 
using the digital power function of a 
cable TV analyzer. Figure 5 shows DMX 
power measured using the digital power 
function of a cable TV analyzer.) 
A power measurement done this way 

corrects all known errors and gives a re-
sult that agrees with a power meter. In 
other words, it integrates power per unit 
of frequency to sum up the power in the 
digital carrier. Test equipment that per-
forms these measurements and compu-
tations automatically has distinct 
advantages in accuracy and time savings 
over manual measurement techniques. 

Common pitfalls 
Without internal automatic computa-

tions, parameters can be set incorrectly 
or results can be interpreted incorrect-
ly. Whether you are a user of manual 
measurements or one-button channel 
power measurements you must be 
aware of some common pitfalls: 
• Channel power with video averaging. 
One-button channel power measure-
ment of a spectrum analyzer returns 
an accurate value but the value is not 
consistent from sweep to sweep. 
Video averaging commonly remedies 
this bouncing measurement. In this 
case, invoking video averaging or re-
ducing the video bandwidth produces 
a -2.5 dB error. Compare the results 

in Figures 6 on page 52 with the re-
sult from the digital power measure-
ment in Figure 5. (Figure 6 shows a 
power measurement using channel 
power with video averaging turned 
on.) Video averaging is a linear func-
tion. Linear averaging of this logarith-
mic data generates the error. 

"A common myth is 
that measuring analog 

power and digital 
power is the same." 

• Normalizing power calculated by 
marker functions. Using a noise 
marker is another common practice in 
measuring digital channel power. The 
noise marker normalizes the measure-
ment bandwidth to 1 Hz and corrects 
for the known errors (2.05 dB) for the 
HP8591C cable TV analyzer. The re-
sult must then be normalized to the 
channel bandwidth using the formula: 

Power in channel bandwidth = 
10 log (channel bandwidth/1 Hz) 

For example, if the channel bandwidth 
is 6 MHz, the correction factor is +67.78 
dB. This works fine for a square flat digi-
tal channel. In the case of the DMX 
"haystack" trace, the power 

calculated by the noise marker represents 
only the top of the haystack. The power 
in the haystack sides is significantly dif-
ferent. If the full channel allotted band-
width (3 MHz for a DMX signal) is used 
for the calculation, the power calculated 
will be about 3 dB high. 

In our example (Figure 7 on this page, 
shows a DMX channel measured using 
marker function), the calculated power 
equals the measured level (-75.64 dBmV) 
plus 10 log 3 MHz. The result is -11 
dBmV. This is about 4 dB too high. If the 
3 dB bandwidth is used, then the power 
calculated by the same method is about 1 
dB low. Selecting the appropriate band-
width over which to normalize is an issue 
to be aware of for a nonflat digital carrier. 
Using the peak marker with a correc-

tion factor is prone to the same errors. 
Analyzer bandwidth and sweep time 
settings also may lead to more errors in 
the amplitude reading. 

Bursted signals 
Bursted RF carriers present real problems 

to the untriggered analyzer. In some cAstss, 
when in zero span and tuned to the carrier 
frequency, setting the trigger mode to video 
trigger and adjusting the trigger level will 
allow measurements of the intermittent sig-
nal. Some conditions may require external 
equipment such as a burst carrier trigger 
generator or a bandpass filter. Measuring in 
a span and peak holding can cause a 5 to 6 
dB higher channel power reading. 

Avoid pitfalls 
Manual marker readings and correc-

tion factors may lead to inaccurate, 
nonrepeatable measurements. You can 
avoid these pitfalls by understanding 
the measurement algorithm of your test 
equipment or using test equipment that 
understands it for you. 

There are cable TV analyzers available 
today that allow you to easily measure 
all of the emerging digital signals. CT 

Kim Brown is product manager, marketing 
and Francis Edgington is a customer 
support engineer for Hewlett-Packard in 
Santa Rosa, CA. Brown may be reached via 
phone at (707) 577-2936 or e-mail: 
kim_k_brown@hp.com. Edgington may 
be reached via phone at (707) 577-2017 or 
e-mail: francis_edgington @hp.com. 
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DSL Is Not Just For Telcos 
A New Twist on Copper Twisted Pair 

By Bill Calk 

igital subscriber line (DSL) technology provides a broad range of solutions to 

meet both current and emerging broadband access needs. Today, a service 

provider can use existing cable infrastructure with inexpensive DSL modems to provide high-

speed access when and where needed. 

True, the copper twisted pair used by DSL 

usually is associated with telephone net-
works. It could, however, with the un-
bundling of services, prove cost-effective 
for cable providers looking for easy entry 

into the data services market. Copper is 
efficient, proven, affordable and available. 
Although copper-based DSL technolo-

gies come in many flavors, they all share 
the basic technology for modulating sig-
nals in the form of digital bits over a cop-
per twisted pair using powerful, active 

modems. The first widely used DSL tech-
nology is the now-familiar integrated ser-

vices digital network (ISDN). Since its 
introduction, there have been a number 
of other DSL implementations, either pro-
posed or actually placed into service. 

Options 
DSL technologies vary in a number 

of ways (see accompanying table): 
1) Bandwidth varies from kilobits per 

second to megabits per second. 
Newer technologies tend to offer 
higher capacities, and higher bit 
rates tend to cost more for imple-
mentation. 

2) Most DSL implementations require 

only a single pair; HDSL requires 

two. This is significant to the appli-
cations, since residences tend to 

have only one pair, while businesses 
can have more. 

3) Symmetrical implementations pro-
vide the same data rate in both di-
rections; asymmetrical technologies 
provide more bandwidth down-

stream than up. 

4) Distance covered varies. The stan-
dard carrier service area extends 

Copper is efficient, 
proven, affordable 
Land available. 

12,000 feet from a central office. Ser-

vices offering less coverage than that 
provide higher bandwidth but po-

tentially run into service problems. 

The choice of DSL technologies 
will be driven by the services to be 

provided. These in turn will vary with 

the customers being served. Residential 
customers may be most interested in 
services like a resurrected video-on-

demand and high speed Internet access. 

These are asymmetrical services, 
in which a low-bandwidth request is 

made by the customer who receives 
high bandwidth content in return. 

MIEN 
-LINE 

Making the Most of Copper 

Looking for a way to control costs 

while delivering broadband digital ser-
vices to your subscribers? You might 
take a lesson from the telcos, and 
consider digital subscriber line (DSL) 

technology using common twisted 
copper pair. 

Advantages. It may not be a long-
term broadband solution, but DSL can 
use existing infrastructure, extending 

the life of the local loop delivery sys-
tem. It doesn't require costly switch 
upgrades (as with ISDN), and it can 
be implemented with the simple addi-

tion of DSL modems. In areas of high 
data usage, DSL multiplexers also can 

help prevent switch congestion. 
Follow the money. LAN extension 

for busineççPs can be a particularly 
profitable DSL application. LAN con-

nections tend to be long duration, and 
often require high bandwidth both up-
stream and down. Businesses are usu-
ally wining to pay handsomely for this 
high-speed connectivity. DSL LAN 

connections can bypass the public 
switched telephone network (PSTN) 

switches, adding value by providing re-
lief from long hold-time connections. 
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Residential customers tend to be very 
price sensitive, so the cost of these ser-
vices must remain comparable to plain 

old telephone service (POTS) levels 

($20-$30 per month). 
Business customers, on the other 

hand, are more likely to use services 
such as remote local area network (LAN) 
access, LAN-to-LAN connectivity and 
videoconferencing. Because they both 
send and receive large amounts of data, 
they need a more symmetrical service, 
and are less sensitive to price. They also 

can accommodate facilities such as 
HDSL, which requires two copper pairs. 
DSL may not be a long-term broad-

band solution, but even as a temporary 
expedient it can help keep costs under 
control. In most implementations, it can 
use existing infrastructure. DSL can ex-

tend the life of the local loop delivery 
system; it generally does not require cost-
ly switch upgrades (as with ISDN), and it 
can be implemented with the simple ad-
dition of DSL modems, allowing deploy-
ment only where the service is needed, 

rather than system-wide. In areas of high 
data usage, DSL multiplexers also can 
help prevent switch congestion. 

Profits in LAN extension 
LAN extension can be a particularly 

profitable DSL application. LAN connec-
tions tend to be long duration, and often 
require high bandwidth both upstream and 

down. In addition, business users are more 
willing to pay for the high-speed connec-
tivity they need. SDSL provides 768 kbps 
(half of T-1) over a single copper pair, al-

lowing remote users to function as if di-
rectly connected to the LAN. These DSL 
IAN connections can bypass the public 

switched telephone network (PSTN) 
switches, adding value by providing relief 
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Get the hid? 
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• Custom equipment configurations 
available. ENCLOSURES 
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Reader Service Number 113 

SEPTEMBER 1997 • COMMUNICATIONS TECHNOLOGY 57 



COMPARED To ALCATEL'S EXPERIENCE AND IJALITY, 
OTHER FIBERS ARE JUST A LITTLE LIGHT. 

ONSIDER THE FACTS. 100 YEARS OF COMMUNICATION EXPERIENCE. $32 BILLION IN SALES. 190,000 EMPLOYEES. C 

PARTNERSHIPS IN OVER 130 COUNTRIES. AND BEST OF AI.I., TI1E MOST ADVANCED OPTICAL FIBERS AND FIBER 

COATINGS IN 111E WORLD. 011 IER FIBER SUPPLIERS JUST DoN'T HOLD A CANDLE TO ALCATEL., WI 'ERE WE ALWAYS 

NTT YOU IN TIIE BEST LIGHT. 800 • 729 • 3737 



PUTTING YOU IN THE BEST LIGHT 
Reader Service Number 10 



from the long hold-time connections. 
Some SDSL solutions provide the 

added value of media access control 
(MAC) layer bridging and Internet pro-
tocol (IP) routing functions within the 

modem itself. Another way to increase 
SDSL value is to multiplex Ethernet 
LAN traffic up to 56 separate signals 

Figure 2: xDSL multiplexers; or DSLAMs 
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Network 

Corporate 
IAN 

ATM 
Switch   

onto a single frame relay DS-3. This ap-

proach allows extreme concentration of 
traffic with virtually no increase in in-
frastructure cost. (See Figure 1.) 

Moving up to ATM 
For service providers with ATM capabil-

ity, similar multiplexing can be performed 

zDS1 
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Digital Services at a Glance 

Technology Symmetry Data rate # of pairs Distance (ft) 

ISDN Symmetrical 160 kbps One 18,000 

SDSL Symmetrical 384/768 kbps One 18,000/12,000 

HDSL Symmetrical 1.544 Mbps Two 12,000 

2.048 Mbps 

HDSL-2 Symmetrical 1.544 Mbps One 

2.048 Mbps 

10,000 

CAP Asymmetrical 6.144 Mbps downstream One 12,000 

ADSL 640 kbps upstream 

DMT Asymmetrical 6.144 Mbps downstream One 12,000 

ADSL 640 kbps upstream 

RADSL Asymmetrical .032-9 Mbps downstream One 

.032-1.5 Mbps upstream data rate 

Key: 
ISON = integrated services digital network 
SDSL = Single-pair digital subscriber line 
HOSI.= High bit-rate digital subscriber line 
CAP ADSL = Carriedess amplitude/phase modulation asymmetrical digital subscriber line 
DM! ADSL = Discreet multitone modulation asymmetrical digital subscriber line 
RADSL = Rate adaptive asymmetrical digital subscriber line 

Varies with 

on an even larger scale at an even lower 
cost per line. A DSLAM (DSL access mul-
tiplexer) is typically configured to handle 
up to 120 DSLs at a remote site, or 500 or 
more in a central office. The device multi-
plexes ATM cell traffic onto a high-speed 

facility, such as OC-3 or DS-3 and con-
nects it to an ATM switch. 

If the customer site is beyond the 

12,000 foot service area, a DSLAM can be 
located in a remote digital loop carrier 

cabinet. Regardless of location, the 
DSLAM typically does not perform ATM 
adaptation, leaving that job to customer 

site units. It should also be noted that 

current technology makes no provision 
for path protection between the DSLAM 

and the ATM switch. Nevertheless, it has 
been estimated that DSLAMs will support 
four million to five million lines by the 
year 2000. (See Figure 2.) 

There are several other more complex and 
expensive alternatives that can be used to 
create an ATM-based switching network. 

One of these is edge switching, in which 
ATM edge switches support up to six 

DSLAMs each. Although they feed the DSL 
traffic via redundant fibers to the networks 

ATM core via OC-3, the cost for edge 
switches and the low reliability of protection 
schemes makes this method unattractive. A 

better solution would be a service transport 
node which would support SON ET ATM 
virtual path ring functionality and perform 
both switching and DSL access functions. 
This type of approach solves the path pro-
tection problem found in other ATM-based 

solutions, while supporting statistical multi-
plexing and back-hauling to centrally-based 
core switches. 

The future according to DSL 
As demand grows, more sophisticated so-
lutions can be implemented as they are 
justified, providing even more economi-
cal, more reliable service. DSL will work 
with existing switches, yet can interface 
effectively with the most modern ATM 
switches. In short, it provides the flexible 

migration path that providers need to 
face the competitive future. 1 

Bill Calk is program marketing manager, 

Network Services Division, at ADC 

Telecommunications, Inc. He can be reached 
at (972) 680-6920 or by e-mail at 
bill_calk@adc.com. 
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Finding faults has never been faster. Or more affordable. 

There is a better way. 
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Is Digital Hardware Ready for Cable? 
By Graham S. Stubbs 

igh-speed Web access and high-quality digital TV delivery are the two primary busi-

ness drivers which promise to make 1997 a watershed year in our industry in terms 

of business direction and technology. The industry is preparing to move quickly on both fronts, dri-

ven by opportunity and by competition. 

The technical preparation falls to opera-
tors to ensure that the transmission plant 
has the capacity and meets the perfor-
mance requirements for digital. It is up to 
manufacturers to design high-speed digital 
equipment which will operate in the cable 
environment, much of whose distribution 
infrastructure is already in place. Led by 
CableLabs, the industry has focused on 
characterization of the cable plant—iden-
tifying the types and magnitudes of im-
pairments likely to impact digital 
transmissions. 

This article discusses the testing of prod-
ucts intended to bring these digital services 
to the consumer through cable. Automated 
test systems are now available to simulate 
one-way and two-way hybrid fiber/coax 
(HFC) plant with the various impairments 
already characterized by system testing. The 
testing process will help determine whether 
digital products are ready for cable. 

Transmission impairments 
Digital services will be introduced into a 

cable (HFC) medium which has long been 
optimized for the distribution of analog TV 
signals. The methods of designing, equip-
ping and maintaining cable plant for the 
downstream delivery of analog signals are 
well understood, as are the transmission im-
pairments and their effect on quality of ser-
vice. The industry has yet to accumulate a 
comparable wealth of experience with up-
stream delivery of signals. Despite the avail-
ability of two-way components and plant for 
more than 25 years, the implementation of 
two-way services has been too fragmented 
to provide, with confidence, knowledge of 

what to expect when customer satisfaction 
depends on highly-reliable two-way opera-
tion. The following discusses, separately, 
downstream and upstream impairments. 

Downstream impairments 
Impairments to digital signals transmit-

ted downstream include those to which 
analog signals are most susceptible and 
some which have little effect on analog. 
Impairments include signal distortions 
such as intermodulation products and in-
terfering signals such as CW (carrier 
wave) and impulse ingress. For compre-
hensive testing, the following impairments 
are important: 
• Broadband noise 
• Discrete frequency interference 
• Impulse interference 
• Second order intermodulation (compos-

ite second order or CSO) 
• Third order intermodulation (composite 
triple beat or CTB) 
• Hum and AM-noise modulation 
• Microreflections and echoes 
• Phase and FM noise 
• Fiber-optic clipping 

For contrast, the table on page 66 com-
pares the relative sensitivity of the quality 
of analog and digital services to some of 
these impairments. 1 

Upstream impairments 
Digital signals directed upstream are sub-

ject to the same kinds of impairments as 
downstream signals; however, there are 
some important additional considerations: 2 
• The funneling effect which accumulates 
noise and other impairments from many 

sources connected to the upstream path 
system. 
• Signal level uncertainties attributable to 
individual transmitters at each sub-
scriber termination. 
• The bursty nature of primarily digital 
upstream signals. 
• Common path distortions resulting from 
intermodulation of downstream signals, 
falling in the upstream bandwidth. 
These unique factors complicate simu-

lation of upstream impairments and create 
the need for versatility in the test system 
design. CableLabs recently reported the 

-0 

Testing Techniques 

Prepare your system for digital services 
by implementing testing. Some testing 
techniques include field testing, labo-
ratory testing, using a centralized test 
facility and using an automated test 
set. Test early to be cost-effective. 

Other testing strategies include ac-
curate characterization of cable plant 
impairments, developing product specs 
that account for signal transmission 
impairments and testing new digital 
products to make sure they work in a 
real-world HFC arena. 

To test thoroughly, keep in mind the 
following impairments: 
• Broadband noise 
• Discrete frequency interference 
• Impulse interferences 
• Second order intermodulation 
• Third order intermodulation 
• Hum and AM-noise modulation 
• Microreflections and echoes 
• Phase and FM noise 
• Fiber-optic clipping 
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results of long-term studies to characterize 
return path impairments. 3 

Testing strategies 
Successful deployment of digital ser-

vices requires: 
• Accurate characterization of cable plant 
impairments. 
• Development of product specifications 
with sufficient margin to account for 
signal transmission impairments. 
• Testing of new digital products to verify 
they will work in the real world HFC 
environment, with particular attention 
paid to the cost impact of the test strate-
gy on the overall product development 
process, and with emphasis on repeata-
bility of measurement data. Testing early 
in a development program, with consis-
tently repeatable results, is generally a 
cost-effective strategy. 
The alternative strategies for testing in-

clude: 
• Field testing 
• Laboratory testing 
• Access to a centralized test facility 

• Use of a customized integrated, dedicat-
ed and automated test set 

TMTS: system simulator 
The need for HFC system simulators 

has evolved in the past few years from 
requirements for controlled subjective 
testing of signals which were primarily 
analog, to an urgent need to verify that 
new products designed for digital ser-
vices will really perform. 4, 5 CableLabs 
and several major equipment suppliers 
today are using Transmission Medium 
Test Systems (TMTS), designed and con-
structed by PECA Inc., to provide a con-
trolled test environment for evaluating 
the performance of analog and digital 
products. The TMTS simulates a set of 
critical transmission and reception im-
pairments like those encountered in the 
forward and reverse transmission paths 
of representative HFC plant. The prima-
ry purpose of the TMTS is to facilitate 
laboratory testing of new products to as-
sure compliance prior to product release 
and field deployment. 

How does it operate? 
The TMTS accepts and generates sig-

nals from 50 MHz to 1 GHz in the for-
ward direction, and from 5 MHz to 40 
MHz in the return direction. The signals 
are subjected to impairments which can 
be varied over a wide range of magni-
tudes. Impairments are added in a pro-
grammable fashion, either singly or in 
combinations. Performance degradation 
attributable to the transmission impair-
ments is measured and recorded at the 
subscriber unit and at the headend. The 
TMTS incorporates equipment which gen-
erates calibrated levels of impairments, 
and also provides sections of actual trunk 
and feeder equipment. 
A conceptual drawing of a complete 

TMTS is illustrated below: 
A brief description of each component 

follows: 
1. Headend equipment under test—This is 

the headend processing portion of the 
product being tested, which communi-
cates through the TMTS with the corre-
sponding test subscriber equipment. 

Migrational, cost-effective, and above all, reliable — Diamond Systems'. 
offer a full range of fiber optic and RF transport equipment and 
components, allowing you to satisfy today's requirements and prepare 
your network for the integration of future services. 

Get connected with Philips. The reliable choice. 
Philips Broadband Networks. 800-448-51 - I 682-9105; www.be.philips.com/pbn 
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(Some examples of headend digital pro-
cessing equipment are QAM modula-
tors and digital routers.) 

2. Subscriber equipment under test—The 
subscriber equipment can range from a 
TV monitor for subjective testing, to an 
interactive digital terminal, to a high-
speed Web-access modem. 

3. Cable headend—The headend compo-
nent receives an IF or RF signal from 
the headend equipment under test, up-
converts it (if IF), and combines other 
analog and digital signals to represent a 
fully-loaded service. 

4. Carrier impairments—These carrier im-
pairments, such as phase and FM noise, 
hum and AM noise modulation, and 
simulated dynamic multipath, are de-
rived from calibrated components and 
sources applied directly to the test signal. 

5. Forward link equipment—Any of four pos-
sible link (trunk) paths can be selected: 
• Through connection 
• RF trunk cascade 
• Fiber-optic link 
• Auxiliary 

6. Forward impairments—Additional for-
ward impairments are generated and 
added to the signal from the test source: 
• Broadband noise 
• Discrete interfering carrier 
• Impulse interfering carrier 
• Second order intermodulation 
(CSO) 
• Third order intermodulation (CTB) 
• Fiber-optic clipping 

7. Return link equipment—Mirrors the four 
alternative forward paths, but in the 
5-40 MHz band. 

8. Return impairments—Broadband noise, 
impulse noise, discrete and interfering 
carrier noise generated and added to 
the upstream test signals. Fiber-optic 
clipping is generated by loading the ac-
tive return path components. 

9. Reflections—Single or multiple microre-
flections in the 20 to 5,000 nanosecond 
range to either the forward or return 
path signals are added. 

10. Distribution equipment—The distribu-
tion path simulates a medium-density 
cable plant, and employs actual cable, 

11. 

amplifiers and taps. (Return path AM 
noise and hum modulation are applied 
in this component.) 
Automated control and testing—All signal 
routing, level settings, impairments, in-
strumentation, measurement and record-
ing within the test system are both 
manually controlled, via front panel con-
trols, and automated, from an external 
computer via a GPIB interface. The 
TMTS, when under automated control, 
provides the means to ensure reliable 
and verifiable repeatability of all test sce-
narios. Test scripts and test result files 
can be created and later used to config-
ure the TMTS to repeat prior tests and 
use historical test results as comparisons 
of current or future test results: 
• Signal generators 
• Spectrum analyzer 
• Noise generators 
• Noise measurement test set 
• Dynamic ghost simulator 
• Power meter 
• Pulse function generator 
• Arbitrary waveform generator 

Crystal Line from Philips supports telephony, data and video entertainment 
services. Once connected, your subscribers will have access to other multimedia 
services, like videoconferencing, work at home, long-distance learning, broadcast 
video, and more. This "pay as you grow" system allows you to add or upgrade 
as subscriber demand and your revenues increase. 

Get connected with Philips. The reliable choice. 
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A comperison of the relative sensitivity of the quality of anabg 
and digital services to some impairments. 

Service 

Analog video 
Digital video 

High-specl data 

Broadband Noise 

H 

NI 

CS() CTB Impulse Noise 

H 

= Highly susceptible M = Moderately susceptible L = Least susceptible 

Cable is ready for digital 
The business case having already 

been made for the industry to move 
ahead with high-speed Web connectivi-

ty and digital television, the technical 
issues must now be dealt with to assure 
high quality of service. Characteriza-

tion of HFC plant is already well-ad-
vanced, as is the standards-setting 

process for high-speed cable modems. 
Verification that the new digital prod-

ucts operate well in the face of the many 

possible HFC impairments requires use of 
test systems which accurately simulate 
cable plant. The TMTS approach provides 

a versatile platform for the evolution of 
test methodologies CT. 
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Cost-Saving Fiber Optic CATV 
Control Systems Now Available 
On One Fiber 
Why are you still using leased phone ser-
vice for communication to remote headends? 
Radiant Communications has fiber optic sys-
tems compatible with all major OEM 
equipment.. .GI Omnistar, GI Set Top (TNA), 
GI Digital Headend, SA System Manager, 
SA Pegasus, Superior Cheetah, AM Com-
munications. All systems cre now available 
using only one fiber and will generally pay 
for themselves in a few months. 

Reader Service Number 85 

Low-Cost Fiber Optic 5 Channel 
Broadband System 
A low-cost fiber optic 5 channel broadband 
system for applications that require more than 
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plies other low-cost AM fiber optic broadband 
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How the 

Industry is 

Leaping into the 

Wireless Market 



cable 
This article was adapted by "CT" Assistant Managing Editor E. Brooke Gilbert from articles 
written by Barbara Lee and Art Cole, which originally appeared in Phillips Business Informa-

tion's "Wireless Business & Technology" magazine. 

F or the cable industry in particular, the opportunity to branch into wireless services has become doubly important with the threat of satellite and telco organizations eating into 

IV delivery profits. Quite naturally, cable companies eagerly are looking at the wireless arena, par-

ticularly the personal communications services (P(S) market, as a way to shore up the bottom line 

in an increasingly competitive environment. 

How will cable operators compete? 
Take three well-known cable operators, 
add their strengths to telephony opera-
tor Sprint Corp. and what results is a 
consortium ready to tackle the evolving 
PCS market. 
The partners of Sprint Corp., TCI, 

Cox and Comcast have opened the 
doors to cable and wireless. The cost of 
purchasing licenses for the Sprint PCS 
network has thus far been approxi-
mately $2.7 billion, a figure that does 
not begin to reflect the huge cost of in-
frastructure installation, system loading 
and marketing. 

Obviously, any company setting out 
to make an impact in the PCS market 
today must choose its partners careful-
ly. What value does Sprint Corp. see in 
its three cable partners? 

First of all, a cable company has a 
pre-established, highly visible presence 
in the markets in which it operates. In 
San Diego, where one of the first Sprint 
PCS networks is operational, cable 
company Cox enjoys a good rapport 
with its customers. That made it a logi-
cal choice to debut the service. 

The PCS end of the business is able 
to leverage off the cable contacts and 
service reputation. In addition, it is 
possible for the cable company to offer 
incentives that encourage PCS sub-
scribership. For example, although 
most customers are not aware of the in-
side business particulars of the South-
ern California/Nevada Cox/Sprint PCS 
partnership (the market is divided 51% 
Cox and 49% Sprint), Cox subscribers 
know that they receive a $3 discount 
on their TV cable bill each month, as 
long as they remain Sprint PCS cus-
tomers. 

In other markets, local cable adver-
tising for PCS service could be made 
available to the PCS partner at a dis-
count. Once again, viewers/customers 
may be unaware of the partnership, but 
they are being educated by the promo-
tions, nevertheless. 

Cable companies and telephone com-
panies can—and will—learn about 
their markets from each other. In logis-
tical and legal issues, as well, a 
cable/wireless relationship has definite 
advantages. For instance, due to its 

BOTTOM LINE • 

PCS Partnerships: 
All Things Being Equal 

Cable operators will best fair in this new 
wireless marketplace by considering 
what strategies to take. One is to form 
alliances with leading teleconununica-
dons carriers. This kind of partnership 
has its advantages and disadvantages. It 
offers access to national and internation-
al networks and provides a close tie with 
a recognized brand name. 
What are the drawbacks? Cable 

would have a negotiating disadvantage 
and a certain loss of control if its part-
ner is a large organization. 

Cable companies may also want to 
try joining forces with other cable op-
erators rather than aligning with a 
telecommunications provider. Uniting 
with other cable operators could give 
operators more control over the wire-
less network, provided the operators 
agree to an equal partnership. This ap-
proach could result in spotty regional 
or national coverage, and it still will 
leave operators facing competition 
from telephone interests. 
Any cable operator planning on 

breaking into the PCS market will need 
access to either the new PCS spectrum 
or existing cellular blocks. 

affiliation with a local, entrenched cable 
company, a PCS supplier often is able to 
overcome site acquisition problems and 
operate its service in places where it was 
not otherwise able to gain entry )110-
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Technical synergies 
Many of the greatest partnership advantages are derived through 

technical synergies. Initially, Cox Cable began experimenting with 
using coaxial cable plants as a backbone for wireless communica-
tions as early as 1989. 

In order to achieve RF propagation at 1900 MHz with low-power 
and low-height antennas, Cox PCS has been testing the feasibility of 
transmitting PCS over the existing Cox cable system in the San 
Diego area by using wireless transceivers known as cable microcell 

integrators (CMIs) and headend interface converters (HICs). 
The CMI strung from an existing aerial cable connects into the 

cable plant and converts the signal from 1900 MHz to the cable 
frequency. Then, the HIC splits off the PCS signal from the rest of 
the cable TV signal, sending it on to the base station, base station 
controller and the rest of the PCS and landline network. 

In this manner, Cox's existing cable signal operates concurrent-

ly with the PCS signal, with no discernible interference between 

the two signals, according to Bruce Crair, vice president and gen-
eral manager of Sprint PCS, Southern California and Nevada. 

Because the cable-based system's centralized modulation has its 
major electronics in one place, as opposed to telephony's off-site 

high tower locations, CMIs that are hung on aerial cable will re-
duce maintenance problems and travel time to and from sites. 
They also eliminate the cost of purchasing tower sites and build-
ing out infrastructure. 

Simulcasting a single frequency over several CMIs allows a 
much larger area to be covered while greatly reducing the 
number of base stations required to operate the PCS system. 
Furthermore, these CMIs can be moved easily up and down 

the cable to pinpoint the ideal transmission site. These CMIs 
are more portable, less expensive and more easily replaced 
than traditional PCS tower sites. 

The Beginnings of PCS in Cable 

In December of 1994, Sprint Corp. formed a consor-
tium with three of the nation's largest established 

cable TV companies to create a totally digital PCS 
network that will operate naitonally under a single 
brand name—Sprint PCS. 

The partnership, 40% owned by Sprint Corp., 30% 
by TCI (Tele-Communications Inc.), 15% by Cox 
Communications and 15% by Comcast Corp. and its 
affiliates, have purchased PCS licenses that cover the 
continental United States, Alaska, Hawaii, Puerto 
Rico and the Virgin Islands. 

Sprint PCS, which had launched service in nine 
cities between December 1996 and February 1997, 
plans to have networks in 65 cities operating mid-

year. Within two years, the jointly owned Sprint PCS 

company expects to have created a network that pro-
vides service along many major highways and in all 
major cities in the United States. 
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How Will Cable Fair in the Wireless Market? 

Advantages 

• Existing broadband network—access to the home 

• Allows rapid market entry 

• Relatively inexpensive to deploy—half the cost of a 

traditional cell site 

• When upgraded to hybrid fiber/coax (HFC), advantages 

include bidirectional capability and added bandwidth 

Disadvantages 

• One-way service 

• Must upgrade network to backhaul wireless services 

• Intense competition 

• Lack of PCS licenses 

According to Crair, more than 50% of the geography that 
Sprint PCS covers in San Diego, which represents 56% of the 

population in the same area, can be covered by an operating 
CMI system. "The key to successful implementation is the 
condition of the cable plant, the existing topology and the 
market of the area," he said. In terms of performance, both 
partners see additional advantages in more value for the cus-
tomer, not only in discounts but in the bundling of services 

that eventually will be available. 

Cable pros and cons 
Small cable companies have an advantage over competitors 

vying for supremacy in the wireless arena—an established broad-
band network. This backbone can be used as the headend, deliver-

ing digital information to and from the CMIs peppered throughout 

the plant or directly into the home for wireline services. 
One of the biggest advantages that cable systems have in start-

ing up wireless services is the speed at which it can be done. On 

a technology level, establishing a wireless network using the 
cable as backhaul is a no-bramer: simply install CMIs, through-
put the cable plant and equip the headends with appropriate pro-

cessing gear similar to that found in cellular networks. 
The network allows the cable operator to enter the wireless 

market quickly and cheaply. CM1s can be installed easily on the 
cable plant, with associated HIC processing gear at the headend. 
This avoids the costly and time-consuming process of erecting 

towers and dealing with zoning boards. 
"The strategy is to put as little out into the plant as possible," 

says Mike Burke, engineering manager of PCS at Cox Communi-
cations. "Concentrate the advanced technology into the headend." 

At a cost of about $10,000 each, the CMIs quickly are bolted 
onto the cable line and can be operational immediately. 

"The CMIs only take a few minutes to install," says Chris Cole, 
marketing manager for telecommunications systems at Sanders 

Cell Communications Systems. "Once the headend equipment is 
installed, you can go online with the first CMI you put in." 

However, according to Guylain Roy, sales and marketing direc-

tor of PCS Solutions, a Vancouver-based equipment provider, a 
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standard 2.5-watt CMI attached at the 
height of a typical above-ground cable line 
will cover only about 2,500 square feet. 

This means that cable operators with 

mostly underground or sparse above-
ground lines will have to make other 

A New Breed of Power Amp 
In tune with PCS's code division multiple access 
(CDMA) technology, Warren, NJ-based, Anadigics 

has developed an off-the-shelf, low-cost Gallium Ar-

senide (GaAs) power amplifier intended for use with 

PCS 1900 MHz CDMA applications. Specifically, the 

power amplifier serves as a core active device build-

ing block for 1850 to 1910 MHz CDMA cellular 

phone transmitter functions. 

The product is composed of a 5V three stage class AB GaAs 

etal-semiconductor field-effect transistor (MESFET) amplifier re-

quiring an external -3.6V supply to establish the gate bias voltages. 

Featuring an integrated bias control circuit, the user can implement 

temperature compensation or reduce the power dissipation during 

idle periods and low power transmit levels. 
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arrangements if they expect full coverage 
of a service area. 

"There is no absolute 'one does all' con-
figuration," he says. "To create a sensible 
RF footprint, it might be necessary to have 

a conventional site deployment, even if this 
is not the most cost-effective approach. The 
cable plant might be suitable in some areas 
and not in others." 

Meanwhile, at the headend, the system is 
run from a headend control unit (HECU). 
"It's essentially a PC software onboard that 

controls the HIC, which is the real hard-
ware interface between the PCS base sta-
tion and the cable plant," says Cox's Burke. 

To reach subscribers, several modula-
tion systems are currently on the table. 
However, the system of choice in this op-

eration appears to be code division multi-
ple access (CDMA), patented by 
Qualcomm of San Diego. 

Bundled services 
Just as Sprint PCS has been packaging 

landline long-distance service along 

with its wireless offering, key players 
believe that cable soon will be able to 
offer bundled services along with the 
Sprint PCS package. Tom Murphy, 
Sprint PCS spokesman, believes there is 
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Attracting Customers 
A major factor in the successful roll-out of 

PCS services will be timing. With cable's 
existing infrastructure, operators have an 
advantage in getting to market first. 

"There are a lot of people with PCS 
spectrum, and more and more are getting 

it with the completion of additional (FCC 

spectrum) auctions," says Sanders Cell 

Communications Systems' Chris Cole, 

manager for telecommunications systems. 

"So there is a bit of a race to market here, 

and I believe the winners will be the ones 

that get the PCS handsets into the hands 

of consumers and get them using the 

services. Those will be the brand names 

associated with the business. Those will be 

the ones that won't have to fight a vigorous 

battle to get consumers to change service 

partners." 

With wireless services offering enor-

mous potential payoffs and relatively easy 

startup, new market entrants such as cable 

are eagerly gearing up for the long haul. 

a definite advantage to the consumer be-
cause the Sprint brand represents a na-
tionally known name and is recognized 

for quality communications through ad-
vanced technology. "Previously," says 
Murphy, "wireless communications have 

exiggrewom 
"Cox's existing 

cable signal operates 
concurrently 

with the PCS signal, 
with no discernible* 

interference between 
the two " 

not been a very user-friendly product. 
The consumer must be aware of whose 
service they are on, in what locations 

the phone will function, whether or not 
electronic IDs can be cloned and if he or 
she can be eavesdropped on...just to 
name a few concerns." 

"It does not speak well for the cellular 
industry when consumers are afraid to use 

their phones," Murphy continues. 
To most observers, wireless services will 

only be a part of the package offered by 
cable operators. PCS and cellular delivery 
will most likely be packaged with any 
number of wireline, cable and mobile ser-
vices. Cable is driving the beginnings of a 
long evolutionary process. CT 

Barbara Lee is a contributing editor for 
"Wireless Business & Technology." Also con-

tributing to this article is Art Cole, editor of 
"Video Technology News "and assistant man-
aging editor of "CableFax Daily." 
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BACK TO BASICS0 

Take a Closer Look 
At Color Tests 

By Gary Andrews and Randy Wilson 

C olor tests have been a Federal Communications Commission proof-of-performance (POP) test requirement since June 1995. Because color tests are substantially different than the famil-

iar RF tests, there has been considerable confusion about test requirements and processes. This article re-

views the test requirements and provides information to help avoid common measurement errors. 

Requirements 
In 47 CFR 76.601, the FCC requires that 

cable operators perform color tests at 
least once every three years "at the out-

put of the modulating or processing 
equipment (generally the headend) of the 
system" on "a minimum of four channels 
plus one additional channel for every 

100 MHz, or fraction thereof, of cable 
distribution system upper frequency 

limit." To ensure subscriber quality, 

however, it is a good idea to perform the 
tests more often and more extensively. 
We recommend testing all channels, per-
forming the tests at least annually or 
when new equipment is placed in service 
and evaluating performance in the field 
in addition to the headend. 

In 47 CFR 76.605, the FCC requires 
that three aspects of the video signal be 

Figure 1: Differential phase as measured on a vectorscope with a differential 
phase/differential gain scale 

The gain and phase are adjusted so that the burst vector is aligned with the 180° point 
on the graticule circle. Differential phase is the maximum radial deflection of the trace 
from that point. 

measured: differential gain (DG), differen-

tial phase (DP), and chrominance-to-lumi-
nance (CIL) delay. Let's take a closer look 
at these requirements. 

Differential gain "...which is measured 
as the difference in amplitude between the 
largest and smallest segments of the 

chrominance signal (divided by the largest 
and expressed in percent), shall not ex-
ceed ±20%." Differential gain is commonly 
measured using a waveform monitor. Al-
though the rules say ±20%, the calculation 
required always gives a positive number. 
Another way to state the requirement, 

based on the calculation, is that differen-
tial gain cannot exceed 20% peak-to-peak. 

This is not the same as ±20%. 
When making measurements, pay care-

ful attention to the test equipment specifi-
cations. A different definition of 
differential gain may have been used. For 
example, a specification of ±3% means the 
instrument's internal differential gain 
should not exceed ±3% relative to the 
lowest packet on the linearity staircase. 

The equivalent measurement uncertainty 
using the FCC's definition could be as 
much as (1.03-0.97)/1.03 = 5.8%—a sub-

stantial portion of the allowable tolerance. 
Differential phase "...which is measured 

as the largest phase difference in degrees be-
tween each segment of the chrominance 
signal and reference segment (the segment 
at the blanking level of 0 IRE), shall not ex-
ceed ±10°." This definition requires that the 

phase of the lowest packet of the linearity 
staircase be used as a reference, so other 
packets can be measured relative to it. This 
isn't a problem for most automated test 

equipment or for vectorscopes that display 
DP as a function of time. However, a stan-

dard vector display does not differentiate 
between linearity staircase packets, making 
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Figure 2: Proof-of-performance color tests 
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The modulated staircase and modulated 12 1/2T pulse are both found in the FCC and NTC-7 
composite test signals—commonly available in VITS lineups. Unlike the FCC signal, the NTC-
7 linearity staircase exceeds 100 IRE, which can cause clipping in the modulator. 

it impossible to locate the reference packet. 
Fortunately, the phase of the linearity stair-
case is usually the same as the color burst. If 
so, the phase reference on the vectorscope 
can be adjusted using color burst. When the 
linearity test signal is applied (or, if the vec-
torscope has line select capabilities, the vec-
torscope is set to the line containing the test 
signal), maximum deviation from the burst 
phase should not exceed ±10°. Figure 1 
shows -6° of differential phase. 

C/L delay "...which is the change in 
delay time of the chrominance component 
of the signal relative to the luminance 
component, shall be within 170 nanosec-
onds." In most instances, this is a straight-
forward measurement. However, if the C/L 

gain (not specified by the FCC) isn't near 
unity, or if the signal is noisy, it becomes 
very difficult to make this measurement 
using manual techniques. This is another 
instance in which test equipment with au-
tomated features simplifies what could be 
difficult using manual methods. 

Sources of test signals 
Two test signals are used for POP color 

tests. The modulated staircase contains a 
constant amplitude and phase chromi-
nance signal added to a stepped lumi-
nance signal. Use it for measuring 
differential gain and differential phase. 
The test signal used for C/L delay mea-

surements is the modulated 12-1/2 T 
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pulse, shown in Figure 2 on this page. It 
consists of a 1.56 pS luminance pulse 
added to a 1.56 pS chrominance pulse. C/L 
gain and delay are evaluated by examining 
the baseline of the resulting waveform. 

If vertical interval test signals (VITS), 
provided with nearly all over-the-air 

and most satellite feeds, are present and 
of sufficient quality, use them for the 

color tests. Incoming VITS provide the 
most practical way to evaluate the en-
tire signal path. 
Two types of composite test signals 

are commonly available in VITS lineups: 

FCC and NTC-7. The FCC signal is 
preferable because the peak of chromi-
nance does not go above 100 IRE. The 

chrominance component of the NTC-7 

lor> 
CuS "hi 

on most popular models 
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Ma 
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E-MAIL: mfc@ras.com 
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signal exceeds 100 IRE and may be 
clipped by the descrambler or modula-
tor, resulting in incorrect differential 
gain test results. If only the NTC-7 sig-
nal is available, you may be able to ad-
just modulation depth so clipping 

doesn't occur — or insert your own test 
signal into the modulator. Figure 3 on 

page 75 shows the FCC and NTC-7 
composite test signals. 

If an appropriate test signal isn't 
available on satellite feeds, or require-

ments are not met using the incoming 
VITS, you have the choice of inserting a 
test signal into the modulator (bypass-
ing the satellite receiver) or temporarily 
setting the satellite receiver to a 
transponder that has an appropriate 

VITS. If you don't have authorization to 

BOTTOM 
I RIF 
Lint= 

Understand Color Test Rules 

o 

A close look at the FCC regulations, 
then a look at common test procedures 
often show something very interest-

ing—the test methods don't match the 
test requirements! Even seasoned engi-
neers can be confused by some aspects 
of the tests: 

• The maximum differential gain re-

quirement is actually 20% peak-to-
peak, which is different than the 
often quoted ±20%. 

• Differential phase is measured rela-
tive to a reference packet — very 

tricky to do using a standard vec-
torscope. 

• Commonly used test signals from 
program providers can cause your 

system to appear to be out of toler-
ance when it isn't. 
• Incidental carrier phase modulation 

(ICPM) can cause your differential 
phase results to indicate that you're 
out of spec when you're actually easi-
ly within spec—or vice versa! 

A thorough understanding of the 
rules, signal parameters and measure-
ment processes is required for accurate 
results. 
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carry the signal on the "test" transpon-
der, take the channel out of service dur-
ing this process. 
For VHF over-the-air channels, an 

agile modulator can be used to drive 
the processor or demodulator. Measure 
the performance of the modulator first, 
then measure overall performance rela-
tive to it. UHF over-the-air channels 
take a little more ingenuity (most agile 
modulators won't cover the UHF 
band). Often, the local broadcaster will 
provide a VITS if requested. Alterna-
tively, you can use a simple mixer cir-
cuit and oscillator to heterodyne the 
output of a spare modulator to the de-
sired UHF frequency. 
Measurement accuracy largely de-

pends on the performance of the test 
demodulator, the devices used to make 
the measurements and operator skill. 
A precision demodulator is essential for 
accurate results. A demodulator that 
has synchronous detection will provide 
the most accurate measurements of 
differential gain and C/L delay. With 

synchronous demodulation, you also 
can measure incidental carrier phase 
modulation (ICPM). If ICPM is pre-
sent, you get the most accurate differ-
ential phase test results by subtracting 

"Measurement 
accuracy largely 
depends on 

the performance 
of the test 

demodulator." 

the measured differential phase from 
ICPM on a packet-by-packet basis. 
Alternatively, use a demodulator with 
envelope detection for accurate differ-
ential phase measurements. 

The sound trap in the demodulator must 
be enabled for color measurements. Tests 
that do not include the effects of the sound 
trap will yield incorrect C/L delay results. 
Most measurement grade demodulators 
specify the maximum amount of differen-
tial phase, differential gain and C/L delay 
they might introduce into the signal. This 
should be as low as possible. If extremely 
accurate results are needed, request a cali-
bration certificate from the demodulator 
manufacturer. Known errors can be sub-
tracted from your measurements — if you 
can show proof of their magnitudes. CT 

For more information on these tests and 
other baseband measurements, refer to the 
book "Television Measurements — NTSC 
Systems" from Tektronix (PN25W-7049-2). 

Gary Andrews is the owner of Television 
Measurement Services. He can be reached at 
(503) 628-3764 or tvms@compuserve.com. 
Randy Wilson is an applications engineer for 
Tektronix Inc. He can be reached at (503) 
627-5473 or randy.l.wilson@tek.com. 

• Automated 
Ingress Monitoring 

Reduce your risk of telephony disconnects and 
slow data rates by using the SAT CTMS21 
Ingress Monitoring System. 

• Automatically monitors all your nodes 
24 hours/day, 7 days/week 

• System scans 4 nodes/second with 
401 frequency points/node 

• Provides "alarm-for-real" Ingress 
detection choices 

• Low cost, off-the-shelf SAT software, 
available now 

SAT Corporation 
Tel: (800) 390-0302, FAX (415) 390-9988 
Visit us at our Web Site: www.sat.com 

Reader Service Number 138 

SEPTEMBER 199 7 • COMMUNICATIONS TECHNOLOGY 



Some people will try to sell you anything. 
Be sure you understand EAS products before you buy. 

We didn't just start building 

EAS products to meet the 

FCC requirements - we've been 

identified with quality EAS 

products since 1989. We have 

an excellent reputation for 

quality. reliability, and service. 

and all our products are 

designed, engineered, and 

manufitetured LISA. 

Complete Solutions from Simple 

to the most Complex 
We can mix and match architectures 

for a complete EAS package featuring 
IF and Baseband Switching, Patented 
Text Messaging (crawl), and Remote 
Hub Switching to guarantee compliance 
at minimum cost and hassle. 

Quality You Can Measure 

We meet or exceed the EIA/TIA 
250-C specifications for television 
transmission systems insuring the 
highest quality signal integrity. 

Proven in the Real World 

As the originators of a I channel text 
message systems, we have earned 
hundreds of satisfied customers over 
years of solid performance. 

Technological Leadership 

FrontLine/lAS continue their techno-
logical leadership with the only Digital 

EAS system and FrontPagerTM the only 
paging system available for EAS. 

Support- There when you need it 

Either on the phone or on-site, our 
24 x 7 support staff is dedicated to 

ensuring your successful compliance 
and product satisfaction. 

Upgradable 

Our powerful platform allows you to 
start small and expand to meet your 
future requirements. 

Stick with a Winner 

The trusted name in EAS-Frontline/ 
IAS. Our Product's proven reliability, 
expandability, 

ease of use, and extensible features 
provide the answers that give you 
the product you need for today and 
into tomorrow. 

Let us help you see through all the 
false statements and cheap imitations. 

Enrtirn mium7 
Fui I LII1L 
IXI:IIMIEEMEN2E111:133 

),/,*enal, proven EAS 

(800) 231-1349 
(801) 464-1600 Fax: (801) 464-1699 

www.frontlinecom.com 

Reader Service Number 72 



BACK TO BASICS 

Proof-of-Performance 
Revisited 

By Steve Windle 

ith all of the hype and angst related to activation of the return path, there may be 

some distraction from what was not long ago the big topic of discussion, proof-of-

performance (POP). While most of us are very familiar with the requirements, a brush-up on the 

requirements and how they can be met efficiently may be helpful. The Federal Communications 

Commission requires that specific tests be performed on a regular basis to prove that the cable net-

work is performing according to technical standards. This article will discuss the scope of these tests 

and suggest techniques and types of test equipment that can make this job easier. 

Maintaining compliance with the tech-
nical standards requires a consistent 
preventive maintenance program. While 
the FCC requires specific tests twice 

per year and a written record of the re-
sults, there is some groundwork re-
quired on a continuous basis. This 

means continuous testing of system fre-
quency response, levels, carrier-to-noise 
ratio (C/N), hum, distortions and leak-

age. In addition, it means making sure 
the calibration is maintained on the test 

equipment to be used in the tests. 

FCC requirements 
The technical standards in the CFR 

(Code of Federal Regulations) Section 
76.605 generally ensure that cable sub-

scribers receive good quality pictures. 
Most of the tests must be performed at 
six-month intervals and in the coldest 
(January, February) and hottest (July, Au-
gust) months of the year. 

All subscriber terminals are to be in 
compliance, and proof tests are to be per-
formed at six widely separated subscriber 

terminal test points, plus one for each 
additional 12,500 subscribers above 

12,500. (For instance, 12,501 to 25,000 
subs means seven test points; 25,001 to 
37,500 means eight test points.) 

At least a third of the test points 
must represent performance at sub-

scriber terminals most distant from the 
headend in terms of cable length. In 

addition to proof testing, operators 
must be ready to show compliance on 

demand. A current listing of all chan-
nels carried must be on hand, and the 

proof test data must be kept on file at 
the operator's local business office for 
five years. The standards are contained 
in the accompanying table on page 84. 

Test equipment alternatives 
The instruments used to perform the test 

must be identified in the records, with 
make, model and most recent date of cali-
bration (traceable). In addition, a descrip-

tion of the test procedures used and a 

statement of the qualifications of the person 
performing the tests must be kept on file. 

Signal level meters (SLMs) can be used 
for a number of the FCC tests, but be-

cause they cannot perform all of the field 
tests, a laboratory grade spectrum analyz-
er is commonly used for most tests other 
than the signal level and 24 hour tests. 

Many SLMs now available will automati-
cally perform visual and aural carrier level 

measurements with a timed on/off condi-
tion to conserve battery life. Some of these 

units are small enough to be enclosed in a 
pedestal for the duration of the test. 

Frequency counters designed specifically 
for measuring visual and aural carriers in a 

BOTTON 
I lAlr 
LIIVE 

"Oh Yeah..." 

Remember proof-of-performance? It's 

that set of tests that the FCC requires 
twice per year. While you've been 

concentrating on cleaning up your re-
turn path, might you have been ne-

glecting the forward path? While the 
return path is very important to the 

future of your network, the forward 
path is where the bread is right now. 

Compliance with standards set forth 
in the Code of Federal Regulations is 
required year-round. This means a con-
scientious preventive maintenance pro-

gram is required, and test equipment 
calibration must be maintained. 

Specific test equipment and PC 

application software smoothes the 
road to compliance. 
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REVERSE ACTIVATION 

cable TV environment are available. The 
standard specifies a measurement of the off-
set between the visual and aural carriers. 
Most spectrum analyzers now being used 
for proof tests are capable of making this 
measurement with the accuracy required. 
This is not a 24-hour test, and the measure-
ment can be made fairly easily along with 
the rest of the prescribed measurements. 
Spectrum analyzers have become a 

staple instrument for cable TV systems. 
The broad spectrum of test capabilities 
makes it indispensable, but it most 
commonly is used in the headend. 
Many innovative techniques have been 
implemented to administer the proof 
tests in the field by accommodating the 
instrument's lack of field portability, 
including special truck mounting appa-
ratus and long test leads. Of course 
the manufacturer says the analyzer is 
field-portable, but they weigh 30 
pounds and require an automobile bat-
tery to operate independent of main 
power. Because of this lack of portabili-
ty, most spectrum analyzers remain in 
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SCIENTIFIC ATLANTA 
BTSC Stereo Encoding System 

6380 ISE 6390 
Most Options 

in Stock 
SAP 

4.5 mhz 
41.75 mhz 
Baseband 

Plug-in Module 
for 6350 
Easy Install 

Channel Separation 
Typical 33 db 

1605 E. Iola 
Broken Arrow, Ok 74012 TULSAT 

4 Channels 
Using 

One Headend 
Rack Space 

$2995 

800-331-5997 

SA 6340 
MODULATORS 

$595 
Chan. 2-13 and 17-22 

Over 1500 in Stock 

SCIENTIFIC ATLANTA 
6380 Stereo 

6150 Processors 
61 30 Processors 
6330 Modulators 
6350 Modulators 

6250 De-Modulators 

SA 6350 
STEREO 

SAP OPTION 

Si • nal Level Meters IRD Cards VCRS 
Signal Level Meter 

SAM 1's 
NEW IN 80X 6 REFUR8S 

800-331-5997 1605 E lo!cr 
Broken Arrow, Ok 74012 

Sencore Hand Held Signal Level Meter 

750 mhz Digital 
REMUS 
$699 

800-331-5997 1605 E. Iola 
Broken Arrow, Ok 74012 

5-450 mhz Signal Level Meter 

SAM J Rs 
NEW IN 80X 6 REMUS 

800-331-5997 1605 E. bo 
B;oken Arrow, Ok 74012 

411.11.11.01.11,111111111111r 

FAVIP4 60-300 

Refurbished 
Agile 

60db 300mhz 
Modulator 
$225 

1605 E. Iola 
Broken Arrow, Ok 74012 

BLONDER 
TONGUE 
LABORATORIES. INC. 

The Standard Of Quality In TV Signal Distribution 

Modulators 
Processors 
Pre-Amps 
Receivers 

Fixed Channel 60db 

New 

Refurbished 
Cam 

Stereo Option 
Modulator 

800-331-5997 
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FCC proof of performance standards 
Measurement Location Schedule Number of ch 

Aural carrier Headend and subscriber 
frequency offset terminal] 

Visual carrier 
amplitude 

Visual carrier 
level variance 
(24-hour test) 

Subscriber terminall3 

Subscriber terminal 1,4 

Aural signal Headend and subscriber 
level terminal 

Frequency 
response 
characteristic 

Carrier-to-noise 
ratio 

Coherent 
disturbances 

Isolation6 

Hum 

Chrome delay 

Subscriber terminal 1,5 

Subscriber terminal] 

Subscriber terminal] 

Subscriber terminal] 

Subscriber terminall 

Headend 

Differential 
gain 

Headend 

Differential 
phase 

Headed 

2Testing at the subscriber terminal 

should be done at the output of the con-

verter unless noted otherwise. 

2Measurements should be taken on at 

least four channels, plus one additional 

channel for every 100 MHz of cable dis-

tribution system upper frequency limit 

(five channels for systems between 101-

216 MHz, six channels for systems be-

tween 216-300 MHz, seven channels for 

systems between 300 -400 MHz, etc.) 

Twice each 
calendar year 

Twice each 
calendar year 

Twice each 
calendar year 

Twice each 
calendar year 

Twice each 
calendar year 

Twice each 
calendar year 

Twice each 
calendar year 

Twice each 
calendar year 

Twice each 
calendar year 

Every three 
years 

Every three 
years 

Every three 
years 

[yawls to test Limits 

4+ channels? 4.5 MHz, ±5 kHz 

All channels O dBmV @ subscriber terminal 
output; +3 dBmV © end of 100 - 
foot drop 

All channels 

All channels 

4+ channels2 
lower channel boundary 

4+ channels2 

4+ channels2 

4+ channels2 

One donne!? 

4+ channels2 

4+ channels2 

4+ channels2 

3The visual signal level must be mea-

sured at the subscriber terminal and at 

the end of a 30 m (100 -foot) cable drop 

that is connected to the subscriber tap. 

4The 24-hour test must be performed at 
the end of a 30 m (100-foot) cable drop 

that is connected to the subscriber tap. 

5Prior to Dec. 30, 1999, this can be 
measured after the subscriber tap and 

before the converter that is provided 

and maintained by the cable operator. 

<8 dB over 6 months including 24. 
hour period; .(3 dB from channel 
to channel within 6 MHz 
nominal separation; within 
(10+n) dB of any other video 
carrier 

>10 dB and <17 dB; >6.5 dB 
for baseband converters 

±7 dB from 0.75 to 5 MHz above 

43 dB 

>51 dB for standard channel 
allocation; >47 dB for HRC 

>18 dB and arevent reflections 

<3% 

<170 nanoseconds 

<±20% 

< t-1 0 degrees 

As of Dec. 30, 1999, the amplitude char-

acteristic shall be measured at the sub-

scriber terminal. 

6This test may be bypassed, if manufac-

turer's specification representing the re-

sults of a test of at least 500 units, or the 

results of cable system lab tests of at least 

50 units are available. Thorough record 

keeping is recommended in all cases. 

7A single unmodulated carrier may be 

used for testing this requirement. 
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the headend, and are only taken (with 
the utmost care) for the proof test. 
Some spectrum analyzers have special 
options available that add the ability to 
make the baseband video tests that are 
required once every three years. The 
performance of these measurement op-
tions would be considered marginal by 
most headend technicians, but it is ad-
equate for making the measurement to 
FCC standards. 

In many cases pre-amplifiers will be 
needed to bring the low test point levels up 
into measurement range. In these instances, 
a bandpass filter is recommended to ensure 
that instrument front end overload doesn't 
occur, resulting in the appearance of inter-
mod products on the spectrum display that 
are not really present at the test point. 

PC application software 
There are a variety of application soft-

ware packages available for document-
ing the results of the proof test, and 
keeping track of FCC related data. The 
offerings available from test equipment 
companies focus mainly on the test re-
sults, while other independent packages 
include other data such as subscriber 
complaint tracking information. Usually 
there is a linking capability between the 
test equipment packages and the more 
comprehensive independent packages, 
to enable a transfer of the data. Most 
test equipment packages export data to 
popular spreadsheet programs or can 
format the data to ASCII. 

Data management software packages im-
prove efficiency by eliminating the need for 
the technician to write down all of the test 
data and keep track of the paper. An addi-
tional savings is in re-entry of test data into 
a PC for use in a spreadsheet to assist in 
determining compliance with the stan-
dards. Not only is the re-entry task elimi-
nated, but so are potential transcription 
errors. The graphing and sorting of data 
provided by the application software makes 
further analysis, beyond the FCC require-
ments possible, and can reveal the location 
of trends toward failure. This means that a 
potential outage could be averted by appro-
priate action as a result of the findings. 

Getting the job done 
In spite of all the attention currently 

being given to the reverse path and digital 

services, the basics still need attention. 
The FCC mandated proof-of-performance 
tests are a basic part of making sure the 
customer gets good cable TV service. 
These tests are not difficult to perform, 
but can be time-consuming and in some 
cases involve at least a momentary inter-
ruption of service (composite triple beat 
test) that results in a requirement to make 

the test in the wee hours of the morning. 
While many test equipment improve-
ments have simplified these tests, there 
is still room for more simplification and 
efficiency. CT 

Steve Windle is CATV product marketing 
manager at Wavetek. He can be reached at 
(317) 788-9351. 
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1550nm 
Distribution 
Systems 
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Information? 

Call: (800) 659-6750 (408) 362-4800 
Fax: (408) 362-4826 
e-mail: sam@syngroup.com 
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77 Las Colinas Lane San Jose, CA 95119 USA 
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BACK TO BASICS()  

In-Service Tests: 

Using Any Analyzer 
By Gary Andrews 

everal techniques are available to measure carrier-to-noise ratio (C/N) and in-channel re-

sponse with the test channel in service. However, results are often limited by the mea-

surement processes or characteristics of the incoming signal. This article reviews common in-service 

measurement techniques and describes methods to perform in-channel response and C/N tests, in 

service, using virtually any spectrum analyzer — including "generic" analyzers with no cable TV 

specific features. 

Carrier-to-noise ratio 
The current Federal Communications Com-
mission requirement for C/N is 43 dB. If 

you provide set-top converters to your sub-

scribers, tests should be conducted at the 
output of a representative converter. The as-

sumption is that C/N will be slightly worse 
at the output of the converter than at the 
tap. In practice, signal processing circuits in 
the converter and/or modulator may dra-
matically affect test results. Conducting C/N 

tests under actual operating conditions (in-
service) avoids the confusion caused by 

such processing circuits. C/N measurement 
methods include the following: 

Automatic using the guard band: Measures 
noise in the guard band between the chan-

nel under test and its lower adjacent chan-
nel. The assumption is that there is no 
signal present in the guard band (approxi-

mately 1.25 MHz below the visual carrier of 
the channel under test), leaving only noise. 

There are three concerns about this method: 
1) The guard band is not included in the 

FCC's definition of noise (between the 
visual carrier frequency and 4 MHz 
above the visual carrier). 

Filters in modulators or processors may 
not adequately attenuate signals in the 
guard band, resulting in a portion of the 
video signal being interpreted as noise. 

2) The frequency response of the set-top 
converter may roll off in the guard 
band (causing nice, but incorrect, C/N 
test results). 
Gated measurements: Available in some 

newer analyzers and signal level meters, 

this method measures noise during the 

vertical blanking interval of the video sig-
nal, on so-called "quiet lines." This re-
quires that quiet lines be available and 
that noise on the incoming signal be in-

significant compared to noise generated 
by the cable system. In many cases, either 
quiet lines are not consistently available 

or there is enough noise on the incoming 
signal that the test results are more a re-
flection of the program provider's signal 

than the performance of the cable system 
A simple "quiet line inserter" can be in-
stalled in the video signal path to provide 

known quiet lines for the measurement. 
In-service C/N tests using any spectrum 

analyzer: C/N tests can be done in service, 
using most commonly available spectrum 

BOTTOM 
irdr-
um: 

Accurate In-Service Tests 

We all love the idea of performing tests 
without taking channels out of service. 
In-service testing not only minimizes 
subscriber disruptions, it minimizes 
labor costs during proofs while elimi-
nating some common causes of mea-
surement errors. The problem is, we 
either don't have the expensive, auto-
mated test gear or, if we do, we get in-
consistent or inaccurate readings when 
using it. It's not the test gear's fault! In 

many cases it's noise and/or distortion 
on the incoming signals. 
The solution is to locally insert 

"quiet lines" and a frequency response 
test signal into the video's vertical 
blanking interval so the automated 

gear has something clean to measure. 
Lacking the latest automated test 

gear, a high level vertical interval test 
signal (VITS) and a dynamic notch fil-

ter in the video path can be used for 
accurate, in-service testing. This does 
not require a full-fledged MS inserte t. 

A device to meet these basic require-
ments can be economical enough to 
allow use on all test channels. 

analyzers, by installing a notch filter in 

the video path. For example, a 2.75 MHz 
notch filter placed at the video input to 
the modulator will remove video signals at 
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The final word in TDR 
waveform storage. 

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

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

Once the cable is stored, you can still 
manipulate the waveform, just like it was 

live. Zoom in, zoom out, increase or 

decrease the vertical gain, scan the 

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

waveform, or change the VOP 

setting. 

All waveform information and 

instrument settings are stored 

within the instrument for 
documentation or later recall and 

analysis. Or, you can download the 
stored information to a PC using the 

exclusive WAVE-VIEW software provided 

standard with the Model 1205C. 

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

mtroubleshooting function. 

iliffle 
Try that with 

0110 
Visit our website at http; r 

4 
0 .O-om or E-mail us at email@riserbond.com 

I 

r
This is just one of the super featuresyct get with a 4ilodel 1205C. 

800-688-TDRs 402-466-0933 Fax: 402-466-0967 

Call for a demonstration today! 

1 
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Figure 1: Frequency spectrum with notch filter in place 
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that frequency. Figure 1 shows the re-
sponse with a notch filter installed. To 
measure C/N, use your standard technique 

but be certain to make the noise portion 
of the measurement 2.75 MHz above the 
visual carrier. Because video signals, 

MHz 
FA /1iI7u 
Established 1975 

L.ELANIING INDUSTRIES 

BTSC Stereo Generators 

e 
• 11114-arersc STVIE 0 ODICROMOR 

MTS-2B 

"Call us for all your 
BTSC Stereo requirements!" 

DENVER, CO 

800-525-8386 
303-779-171 7 
303-779-1749 FAX 

ATLANTA, GA ST.LOUIS, MO PHOENIX, AZ 
800-962-5966 800-821-6800 800-863-8839 

OCA LA, FL INDIANAPOLIS, IN 
800-922-9200 800-761-7610 http://www.nregahz.com 

"Unique" Products For the 21st Century! 
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relative to the peak of the visual carrier, are 
quite low, a 50 dB deep filter typically allows 
noise measurements of less than -60 dBc. 

There are some caveats associated with 
this technique: 
1) If the program contains closed caption-

ing or other data services, a "dynamic 
filter" that passes vertical blanking in-
terval data and enables the notch filter 
only during active video should be 
used. 

2) The filter will degrade the picture. In 
practice, the degradation is small 
enough that, for the duration of proof-
of-performance tests, it is an acceptable 
trade-off when compared to taking the 
channel out of service. 
Measurement range may be limited by 

picture content and vertical blanking in-
terval signals. In practice, C/N measure-
ments beyond 55 dB are routinely 
achieved. 

In-channel response 
Current FCC requirements state that in-

channel response, often referred to as 
channel characteristics, is measured at the 
end of a 100-foot drop cable connected to 
the subscriber tap. Starting in the year 
2000, in-channel response will be mea-
sured at the subscriber terminal. Current 
requirements are ±2 dB from 500 kHz 
below to 3.75 MHz above the visual carri-
er. Test methods include the following: 

Gated measurements: Some newer test 
instruments perform in-channel response 
tests by sampling the signal only on speci-
fied lines during the vertical blanking in-
terval. This provides in-service 
measurement capability using standard 
test signals. It requires that the video from 
the program supplier includes appropriate 
high quality vertical interval test signals 
(VITS). Commonly available test signals 
include multiburst, sin(x)/x and ghost 
cancellation reference signals. Lacking 
suitable test signals, or if the incoming 
signal is not of high enough quality, ap-
propriate VITS can be inserted locally. 

In-service tests using any analyzer: In-
channel response can be measured with the 
channel in service by inserting a high level 
test signal into the vertical blanking interval 
of the video signal and using the peak hold 
mode of the spectrum analyzer to display 
the response of the channel under test. The 
analyzer scan rate should be slow enough 
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Be wise... and choose from our family of agile demods. 
WHO offers the greatest selection of agile 

We demodulators in the industry? 
VIDEOTEK 

WHO is the largest agile demod supplier in 

gNorth America? 
VIDEOTEK 

gWHO offers a full range of versatile features? 
VIDEOTEK 

WHO combines premium quality 81. intelligent 
rne design with smart prices? 

VIDEOTEK 

WHO offers a FREE 30-day trial? 
VIDEOTEK = VIDEOTEK 

mum A Zero Defects Company 

With two new choices in agile demodulators, you have more reasons 
than ever to choose Videotek. At half the price of our competition, this 
foursome of demods with full front panel control, brings in up to 192 
channels and has features that include Pm channel, zero carrier 
pulse, synchronous and envelope detection, simultaneous stereo and 
SAP capabilities, plus two baseband outputs. 

Two of the models, the DM-192 and DM-154 have been 
specifically designed for FCC compliance testing. For other 
applications, the DM-145 and DM-141A round out our product family. 

Innovation in agile demodulators has been our specialty for two 
decades, making Videotek the wise choice. 

Premium Quality, Intelligent Design, Smart Prices... That's Videotek. 

Call today to take advantage of our FREE 30-day trial or to iecetue a copy of the white 
paper report "Agile Demodulators in the Cable Industry." Contact Joy Bozeman at 
l-800-800-5719 or e-mail your request to 104472.577@compuserue.com. 

1111113 
TM 

243 Shoemaker Road, Pottstown, PA 19464 1 800-800-5719 (610) 327-2292 Fax (610) 327-9295 
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Figure 2: Capturing a high level multiburst signal 
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to produce a solid line. Figure 2 shows a 
typical display during the process of cap-
turing a high level multiburst signal. Once 

captured, the response can be measured 
using graticule lines or markers. Hint: If 
your analyzer has automatic in-channel 

response test capabilities using full field 
test signals (an out-of-service technique), 
try using the automatic mode with a high 
level VITS inserter. With some instruments 
it works well and provides automated in-
service test capabilities! 
Two out of three of the proof-of-perfor-

mance tests that normally require taking 
channels out of service can be performed 
in-service using virtually any spectrum 
analyzer. By using in-service test methods 
for C/N and in-channel response, the only 
operation required at the headend during 
proofs is to turn off the test channels dur-
ing coherent disturbance tests, which can 
done via radio or cell phone using readily 
available remote switching devices. In-
service techniques have the further ad-
vantage of avoiding problems caused by 
processing circuits in the headend and/or 
set-top converter. CT 

Gary Andrews is the owner of Television 
Measurement Services of Hillsboro, OR. He 
can be reached at (503) 628-3764 or 
tvms@compuserve.com. 
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• Full System Integrator 

• Complete Industry Knowledge 

• Full Service 

• 35 Years Cable Industry Experience 

• Scientific-Atlanta Authorized Stocking, 
Executive Level Distributor 

BROADBAND SYSTEMS AND SUPPLIES 

ffleell 

Scientific 
Atlanta 

Klungness Electronic Supply 1-800-338-9292 

Vie: us at our Web sil:e at. www.ccikes.com OR 
Email: kes@ccikes.com 
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5tersiUl.iee.ç.')ED 
TE.LOPI* 

The Keys 

To Your Future 

Cable Modem Designs 

Are Available TODAY! 

Return Path Modulator / 

Demodulator Products from 

Stanford Telecom 

STEL-92 5 7 

Headend Demodulator Assembly 

Our new hybrid fiber/coax headend 

receiver for demodulation of return path 

signals provides full programmability for 

compliance with IEEE 802.14 and MCNS 

industry standards. 

* The STEL-9257 headend demodulator 
assembly offers a cost effective 

approach for your headend receiver 
requirements 

* Burst QPSK signal demodulation 

* Variable 256 Kbps to 5 Mbps data 

rate range 

* Tunable 5 to 65 MHz RF input 

frequency 

* Selectable packet lengths 

* MAC friendly features 

A NNOUNCING Two NEW 

PRODUCTS THAT W ILL 

ENHANCE YOUR CABLE 

M ODEM PERFORMANCE FOR 

THE UPSTREAM TRANS-

MISSION AND RECEPTION OF 

DATA IN HFC N ETWORKS. 

STE L-1109 
Subscriber Modulator ASIC 

Our new modulator ASIC offers a complete 

solution for the transmission of return path 

data from your subscriber cable modem. 

The STEL-1109 includes: 

* Selectable QPSK or 16 QAM 
modulation formats 

* Reed-Solomon encoder 

* On-chip 10 bit DAC 

* Direct RF output covering 5 to 

65 MHz. 

Visit us at SuperCom '97 booth #5449 

Contact Us Today for Complete Information on Our Cost Effective Cable/Internet Access Products. 

Stanford Telecommunications Inc.* 480 Java Drive * Sunnyvale, CA 94089 

Tel: (408) 745-2660 * Fax: (408) 541-9030 * Email: tpg_marIceting@stelhq.com * Internet: www.stelhq.com 
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THIS Is A TEST 
A Look at EAS Distribution Systems: Part 1 of 2 

By William G. Robertson 

92 

Editor's note: This two-part series looks at four types of 

clistibution systems for the emergency alert system (FAS): 

RF, IF, baseband switching and text messaging. 

In this installment, RF and IF are examined. 

The remaining two seems will be discussed 

in the next issue of "U." 
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he Federal Communications Commission ruling mandating that many of the nation's cable 

systems comply with the new emergency alert system (EAS) ruling created some techni-

cal challenges for cable operators as well as more than a bit of confusion. For a broadcaster to im-

plement an EAS on a single channel is one thing, but for a cable operator to do it in a multichannel 

environment is quite another. Operators need to know the various EAS distribution methods that 

currently exist for multichannel environments. 

The connections of the EAS receivers and 
encoder/decoders won't be reviewed be-
cause these units are required regardless of 
the type of input or switching method de-
ployed in the headend and throughout the 
plant. Figure 1 on page 94 shows the basic 
functional blocks necessary when imple-
menting an EAS system in a cable opera-

tion. The EAS receivers and the 
encoder/decoders will be the same for all 
systems. It is only in the EAS distribution 
equipment where fundamental differences 
exist between the various solutions avail-
able. For the cable operator, this means 
evaluating advantages and disadvantages of 
each type of system and deciding which 
will work best for a particular facility 

Four basic types of EAS distribution 
systems are currently available and in use. 
They are, from simplest to most sophisti-
cated: RF, IF, baseband switching, and text 
messaging. In this first installment, we 
will look at the RF and IF schemes. 

To help understand the application of 
each distribution system, we will apply 
each to the simple four channel cable 
system shown in Figure 2 on page 94. 
This system represents the typical signals 
found in a contemporary cable system. It 
combines three elements normally found 
in a cable system: two satellite, an over-
the-air signal and a local origination sig-
nal. These different signals are combined 
at the combining network and then sent 
on to the plant. (Forthcoming analog/digi-
tal hybrid systems are not addressed.) 

RF comb generators 
The RF method of emergency alert 

distribution is the simplest system avail-
able for a multichannel TV provider (Fig-
ure 3 on page 94). This type of system is 

commonplace because units were typically 
included with many turnkey cable head-
ends purchased from one of the two large 
headend manufacturers of the time. 

These units generate a broad RF output 
that, when viewed on a spectrum analyzer, 
resemble the fingers of a comb. These fin-
gers tend to fall on the center video 
frequencies of each channel moving up the 
spectrum. In this way, any TV set or set-top 
converter will see a picture and be able to 
display it regardless of the channel to which 
it is tuned. A critical point of these systems 
is they completely replace the signal or sig-
nals coming from the headend. One may 
try to place low-pass or band-elimination 
filters in the output in an attempt to selec-
tively isolate certain channels, but any fu-
ture channel realignment may thwart those 
efforts. Also, the inclusion of filters in line 
along with their inherent phase and ampli-
tude distortions are suspect. 
These simple, single page displays 

would not be acceptable and, therefore, not 
able to comply with the FCC's rules and 
regulations. More sophisticated RF systems 
provide for a video input that could be con-
nected to a character generator (CG) or 
other video device with the appropriate 
alerting information. A CG updated with 
the information coming from the EAS re-
ceiver and encoder/decoder would be the 
minimally acceptable system that would 
comply with the new EAS ruling. The new 
FCC regulations mandate that the EAS 
units are tested at least once a week. 

In RF systems these tests will equate to 
destructive tests, because the entire sys-
tem must be taken down for the duration 
of the test. Furthermore, there may be lit-
tle, if any, provision for remote triggering 
of the system. The only way to trigger the 

device is by way of the EAS encoder/ 
decoder or actual physical presence at the 
headend to press the activate button. RF 
systems are typically inexpensive and they 
are very easy to wire. 

Intermediate frequency 
Typically, there are two stages to modulat-

ing a baseband signal (that is, converting it 
from separate audio and video signals to the 
RF channel). The first stage combines the 
audio and video, and moves the composite 
signal to a common or intermediate frequen-
cy (IF). The second stage then upconverts 
the IF signal to the desired output frequency. 

Most modulators, at minimum, are 
equipped with an IF loop, a small piece of 
external coaxial cable linking the modulator 
and output converter stages. As the name 
implies, IF alerting systems work in the IF 

BOTTOM LINE o 

EAS: From Simple to Sophisticated 

Even though the FCC has extended the 
deadline for cable compliance with the 
emergency alert system (EAS), it pays to 
understand your options. The four basic 
types of emergency alert system distribu-
tion methods are: RF (simplest), IF, base-
band switching and text messaging 
(most complex). Make sure that you 
evaluate each method for EAS distribu-
tion before choosing one for your facility. 
Here is a quick recap of the RF and 

IF systems: 
• RF method—The simplest available 
for a multichannel TV provider. These 
units generate a broad RF output. any 
TV set or set-top converter will see a 
picture and be able to display it re-
gardless of the channel to which it is 
tuned. The systems completely replace 
the signal or signals coming from the 
headend. This methods is typically in-
expensive and easy to use. 
• IF method—The output from an EAS 
IF modulator is switched into the IF 
loops of the headend processors and 
modulators during an EAS alert. 
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Figure 3: Simple four-channel RF comb generator alerting system 
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loop and in conjunction with some type of 

switch to change the signal presented to the 

output converter stage. While several differ-

ent types of IF systems exist, (with one 

composite IF loop, where audio and video 

are combined, or with dual audio and ‘-ideo 

IF loops) the application is the sanie for 

both types. By adding a switch in this loop, 

either of what are normally t‘A o different 

inputs can be switched into the second stage 

and subsequently will be upconvened to the 

desired output channel frequency 

Other modulators have provisions for al-

ternate IF inputs and, when activated with a 

proper control signal, the alternate IF signal 

can be directed to the output converter stage 

and ultimately to the output channel. These 

two different modulator types are labeled as 
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Modulator A and Modulator B in Figure 4. 
Either method produces the same results: A 
different input is presented to the output 
converter stage, and thus whatever is pre-
sent on this auxiliary IF signal is presented 
to the outputs. 
The reader should be aware that an IF 

system, like the aforementioned RF sys-
tem, relies on nonsynchronous switching. 
In other words, the picture will likely roll, 
and set-top converters may take some 

time to re-establish sync and display an 
output. A rather unprofessional appear-
ance to say the least. 

Another drawback to the IF solution is 
that there is no way to separate the audio 
and video portions of the message. The 
video and audio signals are tied together 
and there is no way to facilitate a separate, 
audio-only message. In a dual channel IF 
system (separate audio and video IFs), the 

signals are separate, but a control system 
that could discern which switch is which 
would be necessary. 

Presently, there are two different wiring 
schemes for IF systems. One uses small IF 

switches placed in the IF loop and usually in 

the back of the modulators. The other relies 
on a bank of switches placed in a rack with 
the requisite wiring coming to and from the 
modulator. Obviously, by placing a device 
on every channel, there will be a large num-
ber of connections, but the connections and 
cabling are of the garden variety F-connec-
tors and 59 Series, respectively. 

Many times over-the-air signals are het-
erodyned or processed to shift their fre-
quency for transmission on the cable. This 
is normally done to move the over-the-air 

UHF signals down frequency using simple 
downconverters. These devices also may 
have an IF loop in which a switch could 
be placed. Importantly, processors, modu-

lators or any channel that does not have 
either an external IF loop or the alternate 
IF input must resort to one of the other 
methods of EAS distribution. 

Next time: A look at baseband switch-
ing and text messaging. CT 

William G. Robertson is chief technical offi-
cer with Frontline Communications. He can 
be reached at (801) 464-1600 or w.robert-
son@frontlinecom.com. 
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K. What is your annual cable 
services expenditure? 

91. up to $50,000 
92. $50,001 to $100,000 
93. $100,001 to $250,000 
94. over $250,000 

L. Do you plan to rebuild/ upgrade 
your system in: 

95. _ 1 year 
96. more than 2 years 

M. How many miles of plant are 
you upgrading/ rebuilding? 

97. up to10 miles 
98. 11-30 miles 
99. - 31 miles or more 

To subscribe via Internet, 
send e-mail to 

CT.SUB@Reply.Net. 

A form will automatically 
be sent to you. 
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MARKETPLACE 

Aerial Cable Markers 
Identify your aerial cables with William 
Frick and Company's new Clipper aerial 
cable marker. This dielectric black 

marker withstands UV exposure as well 
as other elements. Information can be 

displayed on both sides of the durable 
marker. Application involves just clip-
ping it on. Diameter and length of the 
clipper varies. 
Reader service #31I 

New Monitors for GI Product 
AM Communications has developed new 
monitors for the General Instrument Star-
Gate, BLE and Mini-Bridger products utiliz-

ing the FlexStat design module. These 
technologies are being developed specifical-

ly for domestic and international efforts AM 
and GI are supporting. The new transpon-

der technology is compliant with AM's 
Omni/Stat element management system, 
and provides industry essential functionality 
such as frequency agility, downloadable pro-
tocol and application specific software. 
The module is a business card size unit 

that contains all of the circuitry required 
to perform common status monitoring 

functions. The unit was designed so that 
I/0 conditioning and expansion can be 
accomplished easily and inexpensively in 
the host equipment. The module core in-
cludes advanced features such as frequen-
cy agile RF modems, downloadable 

firmware and programmable U0s. 
Reader service 0306 

Fusion Splicer 
Aurora Instruments has developed the 
FW312 automatic fiber-optic fusion 
splicer. The splicer provides extremely 
low splice losses with single-mode fiber 
in a self-contained package. 

According to Aurora, the splicer 
achieves an average splice loss of 0.016 dB 

with matched single-mode fiber, and its 
loss estimates are accurate within 0.02 dB 
90% of the time. The process, including 
automatic fiber cleaning, alignment, gap-
ping, fusion and loss estimation, typically 

takes as little as 35 seconds. 
All accessories and parts, including 

built-in heat shrink oven, precision 
cleaver, RS232 data port, battery, charger, 
power cord, cleaning materials, spare 
electrodes, canned air, manual and fiber 

strippers, are included in the self-con-
tained ruggedized case. 

Reeder service 0310 

Monitoring Products 
Videotek has introduced new products in-

cluding the new 192-channel DM-192 
with synchronous or envelope detection, 
and the VTM-200 multiformat on-screen 
monitor that turns an ordinary SVGA 
computer screen into a picture monitor, a 
waveform monitor, a vectorscope and an 

audio monitor. The VTM-200 is 3/4-inch 
high and can accept NTSC, PAL and 601 
serial digital inputs. 
As well, the company has lowered 

prices on its popular DM-154 demodula-
tor (with direct-entry keypad, stereo and 

SAP outputs and aural composite out) 
and cable TV testing package that in-
cludes a composite video analyzer with 
auto-measure, a precision agile demodu-

lator, a vertical internal test signal genera-
tor and an auto-measure system 

integration kit. 
Reader service 005 

MHZ° 0 ot,k 
%le Established 1975 

Clean up that Headend!! 

REDUNDANT POWER SUPPLY 
(POWERS 16 LNB's) POWER DIVIDER 

"CALL US FOR ALL YOUR SATELLITE POWERING, 

ROUTING AND CONVERSION PRODUCTS" 
DENVER, CO 
800-525-8386 
303-779-1717 
303-779-1749 FAX 

ATLANTA, GA 
800-962-5966 
OCALA, FL 
800-922-9200 

"Unique" Products 

ST.LOUIS, MO PHOENIX, AZ 
800-821-6800 800-883-8839 
INDIANAPOLIS, IN 
800-761-7610 http://vvww.megahz.com 

Reader Service Number 87 
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'Singlemode Connector 
r'Seiko Instruments' Fiber Optics Group 
has introduced a new quick assemblyy, sin-
glemode fiber-optic connector compatible 
with both FC and SC connector styles. 

The SUP-1 universal connector features 
:¡pre-assembled, one piece crimp technolo-

I& and uses a proprietary, funnel type pre-
..,radiused ferrule. 

The termini, crimp ring and hood are 

the same for both the FC and SC connec-
tors and the termini is structured to allow 
easy attachment and removal of the hous-

ing for easy assembly into either an FC or 
SC connector housing. 
Reader service #304 

Feedthrough Bushings 
The new feedthrough bushings developed by Telecrafter are for use in 
installing single cable or dual cable and they accommodate telephony, a 

messenger or both—now or at a later date. Each of the extra cable passage-
ways remains sealed until it is needed for use. Constructed of weather-resis-
tant, UV-stabilized polyethylene for longest life, the products are available 
for single or dual cable installations. 
Reader service #308 

An Alternative to Towers 
Sanders, a Lockheed Martin Co., has 
introduced its personal communication 
service (PCS)-over-cable product, an 
RF extension system that offers wire-
less network providers an alternative 
to time-consuming and expensive 
tower-based architectures. Thiscode di-
vision multiple access (CDMA) system 
employs distributed transceivers with 
interconnectivity provided by the cable 
TV infrastructure. 
Reader service 009 

Remote Control Ease 
Contec has introduced the first simple 
remote to operate General Instrument's 
CFT2200 and DCT1000 advanced con-
verters. The product, called RT-SR21, was 

developed with a simple design, clean 
layout, large and well-spaced keys, a one 
touch power button that simultaneously 
turns on the TV and converter, and point 

and press programming. Contec offers 
three remote controls that operate ad-

vanced analog and digital set-top units. 
Reader service #312 

CABLE RESOURCES, INC    We Are The Solutioqiir 

SECURE SEAL© CONTAINERS 
FOR CONVERTERS 

RETURN SIGNAL 

GENERATORS 
AMPLI/GUARD© 

Plastic Bags Designed 
for Converters, for all 
System Operations. 

Metal, Plastic and 
Corrugated, for all 
System Applications. 

Foam Shelf Inserts 
to Protect Amplifiers 
and Passives. 

8 and 2 Carrier 
Generators, 5-40 
mhz., Rock Stable. 

Call 800-537-9995 
FAX: 516-234-4436 

85M Hoffman Lane 
Islandia, NY 

© 1997. Cable Resources Inc. 

Reader Service Number 80 
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Fiber-Optic Link 
Anacom Systems Corp. has devel-
oped a new fiber-optic transmitter 
and receiver pair that offers a low 
cost method to transmit the 1W sig-
nal between the antenna and the 
base-station. 

This new system allows wireless 
broadband systems equipment sup-
pliers to deploy the minimum 
amount of equipment at the remote 
antenna site. 
The AC 102 is an RF to fiber con-

verter designed to operate transpar-
ently in wireless and RF systems. 
Reeder service #302 

New Coring Tool 
Lemco Tool Corp. has introduced a one-
step, multifunction coring tool. The new 
tool will combine jacket removal, coring, 
stripping and center conductor pointing in 
one tool. Lemco also released the L-Tool, a 
new method of forming the conventional 
12-inch float bottom expansion loop in 
cable plant. Conservative estimates indicate 
that it will double the life of expansion 
loops, according to the company. Indepen-
dent testing by coaxial cable manufacturers 
confirms that this method of loop forming 
does, in fact, extend loop life in cable plant. 
Reeder service #307 

Remote Fiber Test System 
The remote fiber test system (RFTS) devel-
oped by Wiltron Company and Anritsu 
Corp. tests fiber up to 200 km from a cen-
tral location. Integrating access, test, fault 
location, and an operations system (OS), 
the 1RFTS monitors fiber network, performs 
tests; detects and locates faults, and breaks, 
without shutting the network down. 
Reader service #303 

Cable Tray 
Thomas & Betts has introduced a center-
spine cable tray system with a simple de-
sign innovation that is modular and 
features separate rungs that installers can 
lock into place on site. 
The system simplifies field modifica-

tions, customization, and work damage 
and makes handling, transport, and stor-
age more efficient. The Cen-Tray is avail-
able in three primary strut designs to 
optimize loading requirements—standard 
spine, deep-spine and shallow-spine— 
and is compatible with conventional 
metal framing accessories. 
Reader service #301 

Illeu'efflipret R 
IE IFZ V' E 

At Communications Technology, 
The Customer is Always #1 
Subscriptions 
Additional Products 
Back Issues 
Address Changes 
Comments or Requests 
Bulk Orders 

Communications Technology 
Client Services 

1201 Seven Locks Road, Suite 300 
Potomac, MD 20854 

Tel: (800) 777-5006 or (301) 424-3338 
Fax: (301) 309-3847 
E-mail: clientservices.pbiephillips.com 

¡Phillips] 

FAX US YOUR 
COMMENTS TODAY! 

Your opinions and feedback are important to us. 

Name  

Date   

Company   

Title   

Phone   

Fax   

FAX COMMENTS BACK TO 
(301) 309-3847. THANK YOU! 
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With instructional articles, system showcases, new products, SCIE news, links ha equipment and hardware 

is your single source for information on the cable engineering community. 

And it's backed by the editorial resources of Communications Technology magazine, the official trade 

journal of the SCIE. 

Visit CT infosite 
owe 
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Note: The videotapes are in color and 
available in the NTSC 1/2-inch VHS 
format only. 

Shipping: Videotapes are shipped UPS. 
No PO. boxes, please. SCTE pays sur, 
face shipping charges within the conti-
nental U.S. only. Orders to Canada or 
Mexico: Please add $5 (U.S.) for each 
videotape. Orders to Europe, Africa. 
Asia or South America: SCTE will in-
voice the recipient for additional air o 
surface shipping charges (please speci-
fy). "Rush" orders: a $15 surcharge will 

be collected on all such orders. 

To order: All orders must be prepaid. 
Shipping and handling costs are includ-

ed in the continental U.S. All prices are 
in U.S. dollars. SCTE accepts Master-
Card and Visa. Send orders to: SCTE, 
140 Philips Rd., Exton, PA 19341-1318 
or fax with credit card information to 

(610) 363-5898. 

The following is a listing of some of the video-
tapes currently available by mail order through 

the Society of Telecommunications Engineers. 
The prices listed are for SCIE members only. 
Nonmembers must add 20% when ordering. 

• Cable System Technology Meeting Sub-
scriber Expectations—Margaret Combs 
(moderator), Jonathan Kramer and 
Thomas Robinson take issue with what 
cities want and need in order to deal with 
cable operators properly. It clearly defines 
a "key role" that technical managers can 
and should play to help ensure good rela-
tions with the franchising authorities. (45 
min.) Order #T-1113, $30. 

• Current Events in Cable TV Technology: 
Fiber Optics, HDTV PCN and Outage Re-
duction featuring Thomas Jokerst (modera-
tor), Edward Callahan, James Chiddbc and 
Thomas Elliot—This program compares 
the new Star Star Buss (SSB 500) and fiber-
to-feeder architectures, as well as factors 
that will drive advances in fiber-optic tech-
nology This program offers a unique vi-
sion of how we will use our increased 
bandwidth in the future, including HDTV, 
personal computer networks, possible 

16:9 NTSC and how new consumer 
equipment may drive the services we must 
provide. (78 min.) Order #T-1114, $45. 

BOOKSHELF 
• BCT/E Certification: An Overview of Tech-
nical Certification and Related Category 
Examinations featuring Marvin Nelson 
and Leslie Read—This presentation is 
geared toward candidates in the BCT/E 
Program and those entering the program. 
It provides both an overview of the 

requirements for each category and insight 
into key topics of importance. Types of 
questions that will be found on the exami-
nation are provided, along with a candid 
discussion of the types of answers that the 
respective committees expect. (70 min.) 
Order #T-1115, $45. 

Lindsay Electronics " In 

50 Mary Street West, Lindsay, Ontario, Canada K9V 457 
Tel: (705) 324 2196 Fax: (705) 324 5474 Tel: (800) 465 7046 (U.S. only) 

Creating the New Standard 
for System Symmetry 

• Non-destructive CM 
seizure mechanis 

• ZAMAK 3 housing-

• IS PSI Leak cesceii: 

• Low insertion loss 

• High iscqM:isOn 

Hz Communication 
Multi-TAPS 

clB Return loss 

on disruption of AC or RF 
atures 

pgradeable to customer 

wer passing 

to avoid costly splices. 

A quarter century of proven reliability 
and performance. Revolutionary 

technologies from... 

e LINDSAY 
ELECTRONICS 

Going the extra mile ... for the last mile 
Since 1953 

Reader Service Number 61 
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CALENDAR Planning Ahead 
September 
3-5: Ninth Annual Telco-Cable confer-

ence—The Battle for the Digital Broad-

band Consumer, Washington. Contact 

(800) 822-MEET. 

7-10: HFC '97, High Integrity Hybrid 

Fiber/Coax Networks second annual tech-

nical workshop sponsored by the Society 

of Cable Telecommunications Engineers 

and IEEE Communications Society, 

Phoenix, AZ. Contact Anna Riker, regis-

trar, (610) 363-6888. 

9: SCTE Regional Training Seminar, 

"OSHA/Safety," Albuquerque, NM. Con-

tact SCTE National Headquarters, (610) 

363-6888. 

9-10: National Technology Transfer Cen-

ter's technology marketing course, Wheel-

ing, WV Contact (800) 678-6882; e-mail: 

train@nttc.edu. 

10: SCTE Old Dominion Chapter, techni-

cal seminar and testing session, "Return 

Proof and Fire-Up and BCT/E Tutorial - 

Category III, Transportation," Richmond, 
VA. BCT/E and Installer certification 

exams to be administered. Contact: Mar-

garet Fitzgerald, (800) 231-0237. 

10-11: National Technology Transfer 

Center's commercializing technologies 

course, Tallahassee, FL. Contact (800) 

678-6882; e-mail: train@nttc.edu. 

11: Society of Cable Telecommunica-

tions Engineers Satellite Tele-Seminar 

program, "Video Transport (Part Two) 

and Return Spectrum Issues (Part 

One)," Galaxy 1R, Transponder 14, 

2:30-3:30 p.m. ET. Contact: SCTE na-

tional headquarters, Janene Martin, 

(610) 363-6888, ext. 220. 

15-17: ICSPAT/DSP World 1997, Inter-

national Conference on Signal Process-

ing Applications and Technology, San 

Diego. Contact Jennifer Call, (415) 

278-5239. 

21-26: ISS '97: World Telecommunica-

tions Congress, "Global Network Evolu-

tion: Convergence or Collision?" Toronto, 

Canada. Contact Victoria Lord, (416) 

588-2420. 

October 
6-7: Society of Cable Telecommunica-

tions Engineers regional training 

seminar, "Introduction to data communi-
cations," Toronto, Canada. Contact SCTE 

national headquarters, (610) 363-6888. 
8-10: Private & Wireless Show, Dallas. 

Contact JoAnn Vysocky, (713) 975-0030. 

14-16: Mid-America Cable Show, Kansas 

City. Contact (913) 841-9241. 

20-22: Eastern Cable Show, Atlanta. 
Contact Southern Cable Television 

Join the Industry's InformatiorbLearlers 
„ see‘ 

Ififfi lliM1111 

The 1997 National Communications Forum 
October 21-23, 1997 • Rosemont Convention Center • Chicago, IL 
al I'm Interested in recemng informatIon about NCF117. Fax to: +1-312-559-411.1 

Phone Fa‘ 

COrnpany 

CT 

Presented ny thr 

International Engineering 

Consortium 

Co-sponsored by 

e IEEE ONTek 

549 W. Randolph. bode 600 

Chicago, IL 60661-2208 USA 

Phom, .1-312.559.4100 

Fax 01-312.559.4111 

Visit our Web site @ www.ncf.com 

Dec. 2-4: Converging Technologies 

Expo & Conference, Los Angeles. 

Contact John Golicz, (203) 256-4700, 

ext. 121. 

Dec. 10-12: The Western Show, Ana-

heim, CA. Contact the California 

Cable Television Association, (510) 

428-2225. 

Jan. 8: SCTE Satellite Tele-Semi-

nar Program, "Data Over Cable 

(Part Two)," Galaxy IR, Transpon-

der 14, 2:30-3:30 pm. Eastern 

Time. Contact: SCTE National 

Headquarters, Janene Martin, (610) 

363-6888, x220. 

Jan. 28-30: SCTE Conference on 
Emerging Technologies, San Antonio, 

TX. Contact: SCTE National Head-

quarters, (6111i188. A IL 

Association, (404) 255-1608. 

20-2/ 20th Annual Newport Conference 
on Fiberoptics Markets sponsored by KMI 

Corp, Newport, RI. Contact Carole Mc-

Cormick, (401) 849-6771; e-mail: 

kmi@ids.net. 

22: SCTE Big Sky Chapter, technical 

seminar and testing session, Laurel, 

MT. BCT/E and Installer certification 

exams to be administered. Contact: 

Marla DeShaw, (406) 632-4300. 

VOND 
2000 

The next move is pm.. 
 . attend the 15th Annual oriyate & 

Wireless Show to find rut wha.'s next 
on the telecommunicallons horizon. 

Register by September 15 for best rates! 

October 8-10, 1997 

Wyndham Anatole Hotel • Dallas, Texas 
Call (800) 555-0224, ext 28 or fax (713) 974-0909 
to register or for more information. 
Fax-on-Demand: (713) 975-0030, ext. 25 
VVyndham Anatole Hotel: (214) 748-1200 

.."0.1111111111 
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It's Del° Tim for tit MS0s. 
Will Your Products Make the "Approved Vendor List?" 

Introducing CT's Planning '98 Series 
CT's two-part Planning '98 Series is your annual opportunity to influence 25,000* serious 
engineering professionais...while they're revising their "Approved Vendor Lists" and planning 
their 1998 system builds, upgrades and purchases. CT delivers your message to the industry's 
true hardware and equipment buyers, including... 

15,000 SCTE members - the industry's most important purchasing group*.-

14,000 "Elite Four" Engineers Engineering Vice Presidents:. Directors. Managers éc' Engineers** 

*6/97 BPA Statement — Publisher's Own Data 

Part 1 - October 
What to Do: Planning for Full-Service Networks 

• Planning for the move to 2-way service 
• Operational & strategic technical information 
• The ordering process 
• Providing enhanced services reliably 

Space Deadline: August 29 

Port 2 - November 
How to Do It: Implementing the Full-Service Network Plan 

• Decisions to consider when planning 
• Assembling a "future-prod" network 
• Types of equipment to consider 
• Implementing data services 

Space Deadline: October 2 

Don't Be Left Off the "Approved Vendor List." Reserve Your Space Today! 

• NORTHEAST: Joel Goron, (301) 340-7788 x 2106 • MIDWEST: Mike Elmer, (303) 839-1565 x 34 • SOUTHEAST: James Bohi, (301) 340-7788 x 2060 

• WEST: David Gillespie, (303) 839-1565 x 35 CLASSIFIED: Mcole Bovre, (303) 839-1565 x 33 

Real-World Solutions for the SERIOUS Cable Engineering Professional. 
Comumcaons 

echnology 
¡Phillips' 

Phillips Business Information, Inc. • 1201 Seven Locks Road • Potomac, MD 20854 • Tel: (301) 340-1520 • Fax: (301) 340-0542 • http://ww.ctinfosite.com 



Trivia #16 answers CABLE TRIVIA 
By Rex Porter 

ur historical guru (aka Editor Rex 

Porter) has provided trivia questions 
on the cable industry 

Your answers need to be postmarked or 
faxed to us by the 20th of the month of 
the issue date that the specific trivia test 

appears in. The first person who sends in 
the most correct answers will be the 
award winner. Your answers need to be 
sent to: The Trivia Judge, Communications 
Technology, 6565 E. Preston, Mesa, AZ 
85215 or fax (602) 807-8319. 

SCTE MEMBERSHIP APPLICATION 

NAME: PHONE:  

MSO: FAX:  
COMPANY: TITLE:  
ADDRESS:  
CITY: STATE: ZIP: 
ON-LINE ADDRESS: HAM RADIO CALL SIGN:   

Affiliation: D Cable 13 Telephone D Other:   

Job Description: D Manager/Administrator D Operations D Financial 
Installer J Sales D Construction 
Engineer ['Technician D Other:  

Membership Type: D Individual @ $40 D International @ $60* D 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-Tee Expo. 

Type of Card: D MasterCard D Visa Cardk:   

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 

O 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 
Cade TV Systems) 

05.0 Cade TV Contractors 
06.0 Cable TV Program Networks 
07. CI SMATV, DBS Operator 
08.0 MMDS, Sly 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 

8, 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? (cheek only one) 

31.0 Recommend 
32.0 Specify 
33.0 Evaluate 
34.0 Approve 
35.0 Not involved 

1) HBO 
2) Bell Atlantic 

3) Georgia Cable, Wometco 
and Continental 

4) Newhouse Broadcasting merged its 1.4 
million customers with Cablevision 
Systems of Long Island. 

Trivia #17 
1) Said to be the first broadcaster in cable, 
he ran Cox Communications in the early 
years of cable. His name: 

A) Leonard Reinsch 
B) Bill Bresnan 
C) Leonard Tow 
D) Ted Turner 

2) The first major bank to lend money to 
cable TV was: 
A) First Boston 
B) The Bank of New York 
C) Wells Fargo 
D) Bank of America 

3) At the 1984 SCTE *Cable-Tec Expo in 
Nashville, an important paper, "Reliability 
in CATV Data Communication" was pre-
sented. It discussed the STAR topology 
CSMA and token passing packet tech-
niques. Also, the seven layer OSI open 
system interconnect model was discussed. 

This presentation was made by: 
A) General Instrument 
B) Scientific Atlanta 
C) Bumup & Sims 
D) Hughes Communications 

4) Cable systems were first required to 
submit annual proof-of-performance test-
ing to the FCC in the year: 

A) 1977 
B) 1968 

C) 1970 
D) 1973 

5) In 1971, the FCC made CBS spin off 
cable and syndication interests. So, CBS 
simply formed a new company, with CBS 

officers and directors holding the stock of: 
A) Teleprompter 
B) Viacom 
C) CableCom General 
D) Triad Communications 

The winner for Cable Trivia #16 will 

be announced in a future issue. CT 
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CAREER OPPORTUNITIES 

Leader in the placement of Cable Professionals Since 1975 
Tel. 817-599-7623 • Fax. 817-599-4483 • E-mail: woung@staffing.net 

013S GALORE! 
TECHNICAL • ENG 

air JIM YOUNG 4% ASSOCIATES 

; ; 

One Young Plaza • Weatherford, TX 76086 

CABLE CONSTRUCTION 
Experienced upgrade splicers, 

sub-contractors 
and linemen 

needed in Northeast. 

Call 1-800-233-7350 

TESINC 
6523 N. Black Canyon Highway 

Suite 200 
t•e•s•i•rec Phoenix, Arizona 85015 
A Dycom Company (602) 242-8110 FAX (602) 242-8227 

CATV IMMEDIATE OPENINGS in CA & FL 

RF ENG's INSPECTORS 
LODE DATA AERIAL UG 

MOU MDil 

DRAFTERS TECHNICIANS 

AUTOCAD HEAD END 

CATV & TELEPHONE SWEEP/FCC PROOF 

SERVICE 

An Equal Opportunity Employer 

Cali Judi: 1-800-800-7886 

Wanted! 
Experienced long term help for 
Southeast reouilds/upgrades 

Peter 

FFrrooeehhlich & Co. lich 
search 

SCTE Sustaining 
Member 

PO. Box 339 Weatherford, TX 76086 
(800) 742-4947 FAX (817) 594-1337 

wAo sn 
pfsearch@flos h. net 

h et /_ pfsearch web: hertpaH/L/ 

All levels of 
Technical Positions-
Corporate to Hourly. 

Operators and 
Manufacturers 

Call or Write. Fees Paid. 

Aerial Crews 
Underground Crews 

Splicers 
Installers 

Field Engineers 

CABLE MAN, INC. 
Call (601) 374-5832 
Fax: (601) 374-2198 

Cable Search Associates 
Professional Search and Placement 

Engineering • Management 
• Technicians • Sales 

• Marketing • Construction 

Call or Write 

WICK KIRBY 
Office (630) 369-2620 FAX (630) 369-0126 

P.O. Box 2347 • Naperville, IL 60567 
Fees Paid 

oCABLE 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 

E MAIL CCI @ cableconstructors.com • http://www.cableconstructors.com 

Upgrading or adding channels? 
Contact us for all your equipment needs. 

Magitave U a eystest 
pgrades MelifeerS 

74ddressable (A! 8-A, C-CO& 
Cm/seers -14.ff Mag, Eq's 
864-574-0155 • Fax 864-574-0383 • e-mail salesedbtronics.com 

1,000's of S-A FF 
Stations Available 
...CALL for details 

http://www.dbtronics.com 

CO 

ge, 

CD 
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Sol 

mot 

1" 

RO. Box 305 
Ipswich, S.D. 57451 

(605) 426-6140 

RF2X1 SPDT RF -SWITCHING RELAY 
DC -750MHZ WITH EASE. LOW THRU-LOSS, HI-ISOLATION. SWITCH I.F. OUTPUTS; 
FILTERS; ANT.SIGNALS; VIDEO/AUDIO. LOW COST. (Why pay more for others?) 
FAST, CLEAN SWITCHING WITH UNIQUE, SIMPLE DESIGN. Only 21.90 each. 
FAST DELIVERY. ALSO ASK ABOUT OUR REV.PATH TEST 05C. 

ALAUN ELECTRONICS 818-957-0618 

Cet FREE design tools on the Interne 

www.cabletools.com 

1-800-465-5652 GoldCom 'nt-. 
(609) 346-2778 www.goldcominccom 

System Design / CAD Software - Simple, Powerful, Affordable 

When You Need Quality and Dependability, You Need 

RITE CABLE CONSTRUCTION, INC. 
Specializing in 

Telecommunications Construction — Including Strand Mapping, Asbuilt Mapping, Fiber Optic Routing & 
Design, Splicing Schematic, Map Digitizing, System Design, Project Management, Fiber Splicing & 
Testing, Aerial & Underground Construction, Coaxial Splicing & Activation, System Sweep & Proof of 
Performance Testing, Complete Residential Installation, MDU Pre-Wire/Post Wire & Material Management. 

ft 

Les Smith, President 
P.O. Box 3040 (32723-3040) 
1207 S. Woodland Blvd., Suite 1 
DeLand, FL 32720 

"Do it the RITE way the first time." 
1-800-327-0280 

Fax: 1-904-738-0870 

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 

Commercial 
AZ/EL POLAR 

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' 

Spun Aluminum Antennas 
HORIZON & DUAL AXIS MOUNTS 

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 

IF YOUR LIGHT IS OUT, — 1 
YOU COULD BE FINED! 

Avoid Costly 
FCC Fines 
with CFT's 

Tower Light and Transmitter Monitoring specialists 

For more information 
on how to put TowerSentry-
to work for you, call... 

1-800-448-8099 

FREE 44pg Catalog A 80 Audio :Video Applic. 

T 

l e"'"eeensel - • H....a v.d.eLe; 

. t  ii,. n'rtertr: =CZ 
VIdeo 6 itutito Dist Amply ' 
PGII-Sync Dist ArnpItt Routh,. Stiol OOOOOO 

OOPAMP LABS INC (213) 934- 3566 

1033 N Sycamore Ay LOS ANGELES CA. 90038 

http://www.opamplabs.com  

PDI SURPLUS EQUIPMENT 

We Buy, Sell and Trade! New or Refurbished 

• Trunk Amps 
• Line Extenders 
• Taps 

• Converters 
• Test Equipment 
• and much more!!! 

All equipment is refurbished and tested in 
PDI's state of the art test facility. 

1 year warranty on all surplus equipment!! 

1-800-242-1606(561) 998-0600 FAX: (561) 998-0608 

http://vonniv.pdi-eft.com E-Mail JonPD1@aol.com 
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Minimize subscriber 
disruptions (and eruptions) 

during system tests 

Announcing an economical test signal inserter that:  
Provides in-service C/N & ICR abilities for any spectrum analyzer. 

Meets FCC definitions for C/N and In-Channel Response tests. 

Eliminates inaccurate readings due to noise and distortion on 
incoming signals when using the 2715, 8591C or Stealth. 

Greatly simplifies remote control of the headend during proofs. 

Call or send e-mail to tvms@compuserve.com for details. 

Television Measurement Services 503-628-3764  
Proof of performance tests, test aids, and training 

Video PosterTM 
Low cost Character generators 

e Hi-res Fonts 
eather 
Logos 
raphics *Infra-red VCR deck control t  crawl messages ., 

*Full weather station options 
*Free Hi-res graphics & Logo 
*User sets Time & date events 
*Battery backed Ramdisk -7- 
*Program all via modem from IBM, MAC or VP 

I Engineering Consulting 
I el:714-671-2009*Fax:714-255-9984 
WEB-->http://home.earthlink.net/-engcon 

Ask for 
Demo 

video tape 

BM II I. I 
mdmmp.memm 

• Base Mapping 
• Strand Mapping 
• Digitizing Services 

Charles Wright 
(815) 698-2564 
At. 116 & 1-57, Central Plaza 
Ashkum, IL 60911 

• As-Built Mapping 
• System Design 
• System Walkout 

"Quality service for all your 
cable drafting and design needs." 

Call for literature. 

[WE BUY SCRAP CAN CABLE 
MIDWEST CABLE SERVICES 

800-852-6276 
10 YRS OF NATIONWIDE SERVICE 

PO Box 96 Argos, IN 46501 

INSPECT • PAINT • REPAIR • le-OUT • LIGHTING • ANTENNA 
FEE DUNES • ANALYSIS • ERECT • DISMANTLE • UNE SWEEPING 

HERMAN J. JOHNSTON 
PRESIDENT 

MORUE (5021 83D 2584 
RES ‘502) no. 9246 

NATIONWIDE TOWER COMPANY 
BROADCAST •C A TV • MICROWAVE 

CELLULAR • PCS • WIRELESS TOWERS 

PO BOA ISO. POOLE, KENTUCKY 42444 

TEL (502) 533-6600. F. 1502) 5310044 • 8,410. can 

ace VIDEO DATA SYSTEMS 
Low Cost Character Generators 

Oem Manufacturing Since 1973 

Professional Systems Specifically Engineered for Cable & Broadcast 

• Micro Playback VHS Systems 
• Full Weather or Temp. Only 

Ini:77777e.L. • Remote Access via WindowsTM 
• Single/Multi Channel • 

(800) 858-5850 from $995.00 

Come visit our Web Site at: vvvvvv.videodatasys.com 

EDJ 
David Sylvestre 
860-953-9240 

COMMUNICATIONS INC. 

WIRELESS SERVICE 
Area Evals 
Data Base Information 
Wireless Installs/Roof & Trees 
MDU Prewire/Postwire 
65' Tower Trucks for Site Surveys 

BRIDGEPOINT 

COMMUNICATIONS INC. 

Aerial 
New Build 
Fiber Placement 
Installations 

Underground 
Rebuild 
Upgrade Splicing 
Splicing 

(800) 766-2188 
DALLAS • HOUSTON • PHOENIX • BOSTON • HONOLULU 

Jumper Cables 
CUSTOM MADE CABLE ASSEMBLIES INCLUDING: 

F to F, N to N, BNC, RCA, F-81 
RG-56 
RG-59 
RG-11 
RG-213 
RG-214 

We will make any cable assembly Quick delivery on all colors and lengths 
Fax (602) 582-2915, PH (602) 581-0331 
335 W. Melinda Drive, Phoenix, AZ. 85027 USA 

Gilbert AHS 
LRC 
Off Shore 
PPC 

Belden 
Times 

Comm/Scope 
Intercomp 

— 1 I7ndustry Custom Made 
Jumper Assemblies 

Service jig( 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 • FRG - 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 1 
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Quality Cable Si Electronics Inc. 
lg_93 NW 44th Street, Pompano Bch., Fi. 33064 

Tel: (954) 978-8845 Fax: (954) 978-8831 
Internet: littp:/,,,wwv„-.QualityC cm 

Belden 

Pico Macom 

CommiScop e 

Holland 

Eagle 

Scientific Atlanta 

4t 

Cab le Matict Rip ley 

Cable-ing the world.... 

Headend Line Equip ment / Diop Material Converters 

Jerrold 

Times Fiber 

Power Trunks 

M agnav o x 

MoPed 

(800) 978-8845 

BUY • SELL • TRADE • REPAIR • UPGRADE • BUY • Sal 

MAIN LINE EQUIPMENT INC. 

WE BUY, SELL, AND REFURBISH PRE-OWNED LINE 

GEAR, CONVERTERS, PASSIVES AND FIBEROPTIC EQUIPMENT 

WE STOCK NEW, ACTIVE ELECTRONICS AND PASSIVES 
SCIENTIFIC ATLANTA, TEXSCAN (T-SERIES/PATS) 

GEN. INST./JEROLD, PHILIPS/MAGNAVOX 

TOP DOLLAR PAID FOR YOUR OBSOLETE INVENTORY! 

WE MANUFACTURE REPLACEMENT PADS, EQUALIZERS AND PLUG-IN'S 

PH: 800.444.2288/310.715.6518 • FAX: 888.4.MAINLINE/310.715.6695 

EMAIL: MAINLINE@WORLDNET.ATT.NET • WEBSITE: WWW.MLE.COM 

BOY • SELL • TRADE • REPAIR • UPGRADE • mif • SELL 

Emergency Alert 
Systems By 

MEA/ONiCS 
TO MEET THE FCC MANDATE or 
For local franchise requirements 
Complete Audio and Video or 
Audio only systems available. 
Compatible with all headends. 

Affordable 

IdEA/ONiCS 
The Pioneers in Emergency Alert Systems 

(701) 786-3904 
Fax: (701) 786-4294 

S II\ um Bulge% WE BUY 
AND SELL 
QUALITY 
CATV 

BROADBAND EQUIPMENT 
INTERNAT ,ONAL 

111111tb 
LINE AMPLIFIERS, TAPS, CONNECTORS 
CONVERTERS - ALL TYPES AND MAKES 

HEADEND EQUIPMENT 

USA • (760) 631-2324 • Fax (760) 631-1184 

PYRAMID 
Is Quality Construction 

Pyramid Industries offers 
Quality Smoothwall, Ribbed, 
Corrugated or Aerial Innerduct 
at competitive prices and 
immediate delivery, contact 
your local distributor or call us 
at: 814-455.7587. 

PYRAMID isousnuEs INC  

1422 Irwin Dr. Ene, PA 16505 .814/ 455-7587 Fax 814454-8756 
www.pyramidind.com 

WE15 FREEeter 
with your repair or sales orders 

We Buy, Sell & Repair 
CATV EQUIPMENT 

Call for Details 

RMT ENGINEERING 
800-228-0633 

E-mail info@rmteng.com 
Web site http://www.rmteng.com 
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GENESIS CABLE SURPLUS SUPPLY 
FACTORY AUTHORIZED SUPPLIER PHILIPS BROADBAND REFURBISHED 

MAGNAVOX 450 
Full Selections 8000 Series 

330 & 450 MHz Electronics Taps & Couplers 
SAVINGS! SAVINGS! SAVINGS! 50,000 Surplus Taps Immediately Available 

Converters 
DPV #5 Refurbished • DPV #7 Refurbished • SA 8550's 
Complete Selection of JM Telecoms Remotes Featuring 
Cable Only 2 in 1 with Volume Control • Free Batteries 

Full Selection Gilbert Connectors • Connectors or Electronics — Cash Paid 

Wanted: Surplus Equipment 
Let Genesis Cable Surplus Maximize Return On Surplus Inventory 

Call Ed Manley at 916-971-8989 • Fax 916-971-8988 

SRC 175 (beige) SRC 175 (black) 
Operates all 8500 to 8580 series non-volume 
SA converters $4.00 

ALSO AVAILABLE: 
SA 475 PAN 120 
JER 400 PAN 140 
JER 450 PAN 170 
JER 550 Pioneer (w/vol) 
JER CFT 2000 6-M-1 UNIVERSAL 
All remotes are quality tested. Call for specs 

— VOLUME DISCOUNTS ENCOURAGED 

Novaplex, Inc. 8818 Bradley Ave, Sun Valley CA 91352 
FAX: 818/504-6522 • credit terms available 

http://vvvvvv.novaplex.com 

TRAINING 

Broadband Training 
A comprehensive, broadband 

technology seminar 

Minneapolis, Minnesota 
Lansing, Michigan 
Pittsburgh, Pennsylvania 
Nashville, Tennessee 

Open Week 
New Orleans, Louisiana 
Atlanta, Georgia 
Baltimore, Maryland 
Boston, Massachusetts 
Bangor, Maine 
Syrocuse, New York 

September 10-12,1997 
September 17-19, 1997 
September 24-26, 1997 
October 1-3, 1997 
October 810, 1997 
October 15-17, 1997 
October 22-24, 1997 
October 29-31, 1997 
November 5.7, 1997 
November 12-14, 1997 
November 19-21, 1997 

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 

Ld ≤ beet( 

PHILIPS 

+e• ON-SITE +e• 

TECHNICAL TRAINING  
Deliverable anywhere in the US or 
overseas, -n-si offers hands-on technical 
training to groups needing retraining 
or advanced technical skills. Complete 
customization is our guarantee. Bring 
the trainer to your site - Our training is 
extremely cost effective for groups of 
6 or more. 

--AREAS OF EXPERTISE --
▪ CATV /Broadband Networks 

Fiber Optics Splicing & Testing 
✓ Telecommunications 
For a price quote on your training needs, call Jeannie 
Carlisle at (218)631-2746, or e-mail: ttsi@wcta.net 

Telecm 
r lfAfNiNC, I EMS, 

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 

SEE INVENTORY ON HOME PAGE 

EMAIL:moorst@comtch i ea. com 
HOME PAGE:http://www.iea.cong-moorst 

We Accept M/C or Visa 

CD 
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TRAINING 
By the National Cable Television Institute 

Troubleshooting the Drop System: Part 1 

T his month begins a new series. The material is adapted from NCTI's Installer Technician 
Course, complemented by performance training suggestions to reinforce the material 

in a hands-on classroom setting. The answers to last month's quiz are also provided. © NCTI. 

Problems in the drop system still occur that 

adversely affect the customer's appreciation 
of broadband services. It is therefore crucial 
that these problems are corrected in a time-
ly fashion with as little inconvenience to 
the customer as possible. 
A successful troubleshooting regime is 

comprised of six steps: 1) identifying the 

problem, 2) analyzing the problem to de-
termine possible causes, 3) locating the 

source of the problem using the "divide 

and conquer" method, 4) diagnosing the 
problem source, 5) repairing as necessary 

and 6) testing to confirm the problem is 
fixed. Routinely following these steps saves 

time in the long run and ensures resolution 
of the problem. This series begins with 
troubleshooting hot chassis conditions. 

d AC power cord 

Left ancl ni1le green lights 
- let tester 

Figure 1: AC outlet tester indicating hot and 
neutral wires are reversed 

Hot chassis condition 
It is possible to receive an electrical 

shock or see a spark while connecting or re-

moving coaxial cables from the TV set, VCR 
or set-top terminal. These are symptoms of a 
"hot chassis" condition, which can be 
caused by: 1) improper wiring of a polarized 
receptacle; 2) cutting the wide blade on the 
TV set, VCR or set-top terminal power cord 

plug and incorrectly plugging it into a polar-
ized or non-polarized AC wall outlet; 

3) plugging an adapter incorrectly into a 
non-polarized receptacle; or 4) an internal 
problem in the TV set, VCR or set-top termi-
nal. These conditions cause an application of 
AC voltage to the chassis ground. 

Before assuming that the TV or another 
customer premises device is the cause of a 
suspected hot chassis condition, use an 

AC outlet tester or a VOM to verify the 
AC wall outlet has proper wiring polarity 
Testing procedures are different for each of 
the three types of AC receptacles. The fol-
lowing describes how to identify and iso-

late the cause of a hot chassis condition at 
polarized three-hole AC wall outlets. Al-
ways adhere to your system's policies for 
testing AC wall outlets. 
• A polarized three-hole receptacle has two 
slots of unequal length, plus a third hole 
for the AC power cord's grounding 
prong. To check the wiring polarity of a 

three-hole receptacle with an AC outlet 
tester, simply plug the device into the 
receptacle, as shown in Figure 1. Next, 
check the indicator lights against the 
device's chart of test results. 
Using a VOM to check wiring polarity 

requires multiple measurements between 

different pairs of holes. A properly wired 
polarized three-hole receptacle must have 
all of the following: 1) no significant 
voltage between the long slot and ground 
hole; 2) 115 VAC ±10% between adjacent 
slots; and (3) 115 VAC ±10% between 
the short slot and ground hole. 

A VOM reading of 115 VAC ±10% or any 

significant voltage between the long slot 
and the ground hole indicates improper 

wiring polarity (Figure 2). No AC voltage 
between adjacent receptacle slots indicates 

no AC input voltage. No AC voltage be-
tween the short slot and the ground hole 

Figure 2: VOM (digital multimeter) indicat-
ing improper wiring polarity 

also indicates no input AC voltage or im-
proper wiring. If the outlet is faulty, do not 
connect any AC power cords to it and tell 
the customer to not use the outlet until it is 
repaired by a licensed electrician. 

Next month's installment will cover identify-
ing and isolating the cause of a hot chassis 
condition at polarized two-slot receptacles. 

Hands-on performance training 
Proficiency objective: Check the wiring 

polarity of a polarized three-hole AC re-
ceptacle to determine if it is causing a hot 
chassis condition. 

Ensure that you have enough three-hole 
polarized AC outlets for your number of stu-

dents to practice on. You may want to have 
some outlets incorrectly wired. (If so, make 

sure these outlets are appropriately labeled 
so they are only used for testing purposes.) 

Demonstrate checking a three-hole polar-
ized receptacle using a VOM and/or AC out-

let tester (depending on your system's 
preference). 

Emphasize the importance of never using 
any faulty AC wall outlet. 

Have students practice checking polarity 
of three-hole outlets using a VOM and/or 
outlet tester. 

Verify that each student can correctly 
check wiring polarity of a three-hole polar-

ized AC receptacle using a VOM and/or AC 
outlet tester. CT 

Answers to last month's quiz: 
B; 2) - E; 3) - D; 4) - C; 5) - B; 6) - C; 7) - E. 
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HEW 
TRAINING 
MATERIALS 
FROM 
SCIE! 

FTE1 SOCIETY Of CABLE 
TELECOMMUNICATIONS ENGINEERS 

e-TEc e 
cià -tk, 
, 

, p Friez7-i' t' -1‘Z-
CABLE-TEC EXPO® '97 

I 'RAF«, COUNTY ILLVÉNIXOLL CEN 
ORIALLI1XL. FLORIDA LUNE 4.7, 1991 

PROCEEDINGS MANUAL: 
Collected Technical !Wert 

VOLUME ONE: 
Preconference Sessions ond 
Engineering Conf  

TO ORDER: Ill orders must be prepaid. 
Shipping and handling costs air includ-
ed in the Continenial U.S. Foirign orders 
will requiir an additional shipping 
charge. Ill prices are in U.S. dollars. 
Orders without full and pmper payment 
will be returned. .‘ote: lideolapes air 
not returnable. SCIE accepts 
MasterCard. lisa and American Express. 
NO CISII REF, \PS. 

The package you've been waiting for— 

SCTE'S CABLE-TEC EXPO® 
'97: SEVEN TRAINING 
VIDEOTAPES AND THE '97 
PROCEEDINGS MANUAL! 
T-1220. Preparing for Digital Deployment 
T-1221, Cable Modem Technology 
T-1222, Return Path Problems and Their Solutions 
T-1223, Making lYwo-Way Work, Part 'fivo 
T-1224, Digital System Deployment and Measurements 
T-1225, Managing Your I-IFC Upgrade 
T-1226, Inside Miring Options 
PM-17, Cable-Tec Expo '97 Proceedings Manual 

PACKAGE DEAL! 
P-113, Cable-Tec Expo '97 Package 
Sewn 1 ideotapes plus the Expo 
097 Proceedings Manual 
for only 

$225! 
MAIL TO: SCTE,140 Philips Road, Exton, PA 19341-1318; or FAX with credit card information to: 610-363-5998. 

SHIP TO: Name:   

Address: (NO P.O. BOXES):   

Phone:  Date:   Member #:   

J Please send me the following items in the quantities indicated: 

  sets of P-113, The Cable-Tec Expo '97 Package J Member: $225 J Nonmember: $300 

 copies of the 1997 Cable-Tec Expo Proceedings Manual J Member: $40 J Nonmember: $50 

  copies of T-1220, Preparing for Digital Deployment J Member: $45 J Nonmember: $55 

  copies of T-1221, Cable Modem Technology J Member: $45 J Nonmember: $55 

  copies of T-1222, Return Path Problems and Their Solutions J Member: $45 J Nonmember: $55 

  copies of T-1223, Making Two-Way Work, Part Two J Member: $45 a Nonmember: $55 

  copies of T-1224, Digital System Deployment and Measurementsj Member: $40 J Nonmember: $50 

  copies of T-1225, Managing Your HFC Upgrade J Member: $35 J Nonmember: $45 

  copies of T-1226, Inside Wiring Options J Member: $45 J Nonmember: $55 

(Pennsylvania residents add 6% sales tax). 

J A check or money order in U.S. funds for the appropriate amount shown above and made payable to 
the Society of Cable Telecommunications Engineers is attached. 

_1 I wish to pay by credit card (please check one). --71 MasterCard J VISA J American Express 

Account Number:  Expiration Date:   

Signature:   

SCTE Member Number:  
CT997 



PRESIDENT'S 
By William W. Riker 

Facing Challenges 

ith the next millennium ¡ust around the corner, the broadband industry is now concerned 

with facing the challenges of a new era. The challenge of improving cable's image by 

providing better customer service, and the possibility of increased competition from other service 

providers, these factors are today's realities. In light of the coming era, three questions come to mind: 

1) What new technology will be on the 
forefront of the telecommunications 
evolution? 

2) How do we best face these new chal-
lenges in the most efficient and eco-
nomical way? 

3) Where do we get the training we need 
to keep up with it all? 
The Society of Cable Telecommunica-

tions Engineers is working harder than 
ever to provide the best possible technical 
training and information to industry per-
sonnel, thus ensuring a better future for 
everyone involved at every level—from in-
stallers and service technicians to headend 
engineers. 

Training materials 
With the recent publication of our 1997 

Technical Publications and Videotapes Cata-
log, the Society now offers the most com-
prehensive collection of training materials 
we've ever had in our 28-year history. 
Publications and videotapes are sorted by 
technical areas of study and cross-refer-
enced for your added convenience. 

With emerging technologies driving our 
industry's future now more than ever, in-
creased attention is being drawn to issues 
such as standards development, interac-
tive services and digital technology New 

additions to our already extensive list of 
training materials in an improved, easy-to-
read format make the 1997 catalog a con-
venient, practical compendium of the 
A-to-Z of broadband telecommunications. 

Since being recognized by the American 

National Standards Institute in September 
1996, the Society has greatly increased its 

focus on technical standards development. 
Standards are a major focal point of SCTE, 
and an up-to-date list of our current stan-
dards can also be found in our newest cata-
log. All Society standards documents, both 
preliminary and adopted, are listed in one 
place. Categories include drop, mainline, 
"F" connector and on-premises specifica-
tions, test procedures, material manage-
ment/inventory and digital video. 

Ahead of the learning curve 
Data transmission was the primary focus 

of our 1997 Conference on Emerging 
Technologies in January. The importance 

of this relatively new technology to our in-
dustry was staunchly confirmed at Cable-
Tec Expo '97 this past June, which 
featured workshops and informative tuto-
rials detailing this subject. 

SCTE is now offering the newly revised 
"Return Path" package. Three videotaped 

sessions from Expo '97 have been added 
to this package, including Cable Modem 
Technology, Return Path Problems and Their 
Solutions and Making Two-Way Work, Part 
Two. Together, these informative programs 
provide an in-depth look into the realm of 
interactive applications. 

Cable Modem Technology offers tips on 
deploying this progressive technology and 

compares today's other interactive service 
providers to those that can offer the speed 
and convenience of a broadband network. 

Return Path Problems and Their Solutions 
deals with the real-world concerns of de-
termining system dynamic range, compo-

nent selection, laser clipping, choosing 
system operating levels, alignment, long 

loop ACG and the allocation of power on 
a per-service basis. 

Making Two-Way Work, Part Two, a se-
quel to the popular Expo '96 workshop, 
continues an even deeper exploration of 
the key issues encountered when activat-
ing a return path. Methods of activation, 
and the time and resources necessary for a 
successful endeavor are described. 

Four other innovative Expo '97 work-
shops are also now available on videotape 
from SCTE. They include Preparing for 
Digital Deployment, Digital System Deploy-
ment and Measurements, Managing Your 
HFC Upgrade and Inside Wiring Options. 
The 1997Cable-Tec Expo Proceedings Man-

ual is also featured in our publications cata-
log. The two-volume set features all of the 
informative tutorials from the Pre-Confer-
ence Sessions, Engineering Conference and 
Expo Workshops. This handbook is an ex-
citing resource filled with exclusive informa-
tion on such topics as digital deployment, 
cable modem technology, audio issues, pow-
ering and new revenue opportunities. An in-
troduction to our two new certification 
programs, set to debut this fall, also is in-
cluded in this latest proceedings manual. 
The all-inclusive "Basic Broadband 

Technology Course," is designed to ad-
vance system personnel from entry level 
employees to nationally certified broad-

band technicians. This acclaimed series 
includes 24 videotapes and a copy of 
William Grant's popular textbook, Cable. 

The Society is striving to keep up with 

industry trends; as we gain more informa-
tion, we pass it along to you: the people 
who are working hard every day to ensure 
that broadband telecommunications will 
continue to be a competitive force in the 
2lst century. ( T 

Bill Riker is president of the Society of Cable 
Telecommunications Engineers. 
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ThIce On 1fneress. 
The Cheetah Automated Ingress Management (AIM) ) 
system targets and isolates ingress on 
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, MGREqs . sfv/i4p 
your return path. e\3' <<, 
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AIM is an automated, cost-effective system that monitors forward and return paths for your entire network 
from one central computer. AIM is fast, flexible and automatically isolates sources of ingress. 

AIM Offers ,,L\ Lrripi ifliraSS Solution: 

%;1 

Characterize. Every return path has its own signature. 
AIM isolates ingress by analyzing return paths and 
determining their unique ingress signatures. 

Monitor. Take automated, non-interfering 
measurements 24 hours a day. When AIM detects 
ingress on the return path, it triggers alarms and 
notifies you via computer, phone or pager. 

Diagnose. AIM is an interactive analysis tool for 
forward and return paths. In addition to automated 

polling, AIM allows you to use Cheetah spectrum 
analyzers as interactive devices that are controlled 
by Cheetah software. 

AIM is part of the Cheetah System — 
the world's leading network monitoring 
solution — and consists of Cheetah 
automated headend spectrum analyzers, 
Return Path Switches and software. 

For information on the AIM system, please 
call (941) 756-6000 or access our web site , 
at www.cheetahnet.com 
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Introducing ROCK-PEDTM Pedestals 
ROCK-PED''' is the perfect 
solution to customer and 
municipal requests for an 
aesthetic alternative for above 
grade line equipment. 

Here Are Some Rock Solid 
Reasons Why: 

• Real Aggregate Surface 

• 2 Colors - light granite or 
sandstone 

• 3 Sizes - complete assemblies 
for amplifier, L.E. and 
tap/interconnect 

• Retrofit Kits - for existing 
installations 

• Larger Handhole & Top 
Opening - for more work area 
& storage 

• 4 Times Stronger - than 
polyethylene/ABS 

• UV Stabilized 

• Ventilated 

• Maintains Temperature 
Stability 

• Various Locking Styles 

Rock-Ped. Brand Pedestal Covers are manufactured utilizing thy exclusive Fawn-comm.. Finish. 
which is a registered trademark ol F y Stone. inc. 

For more information and our 
brochure, call your Multilink 
Representative today! 

Engineered to Make the Difference 
380 Ternes Avenue P.O. Box 955, 
Elyria, OH 44035 

Phone (216)366-6966 - area code subject to 
change June 1. 1997 to (440). 
FAX (216)366-6802 

Internet: 
littp://www.multilinkinc.com/muh i I I Lut 
E-mail: MuLinkcii ix.netcom.com 
24 Hour Voice Messaging 
Worldwide Distribution DMultilink, Inc. 1996 
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