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NEXUS ENGINEERING 

NX-100 
CATV HEADEND 
This 21 channel headend consists of: 
—14 Satellite receivers 
—12 VideoCipher II" descramble s 
—14 Television modulators 
— 7 Off air processors 
All in only 49" of rack space. 

Looking for a reliable, cost-effective headend? Look no further. The Nexus NX-100 integrated 
headend provides you with the solution. The NX-100 is based on the Nexus Series 100 product 
line, and features the revolutionary VCMB VideoCipher" Mainframe. The VCMB houses 
6 VC II® descramblers in 12" of rack space. 

The NX-100: 
- sets a new standard for reliability 
- is compact and easy to install 
- offers unbeatable value. 

The NX-100 — the complete solution to all your headend requirements. And like all of our 
products, it is covered by the famous Nexus five-year warranty. Call or write for det ils. 

Nexus Definitely Ahead of Our Time N US 
TEL: (206) 644-2371 BELLEVUE, WA. or (604) 420-5322 BURNABY, BC. FAX: (604) 420-5941 
WRITE: NEXUS ENGINEERING CORP., 7000 LOUGHEED HWY., BURNABY, BC. V5A 4K4 
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NO DROPOUTS 
Now that Trilogy has a complete line 

of foam drop cables, you don't have to go 
elsewhere to move inside after your MC9 
trunk and feeders are in place. 

And you get the savings of one-stop 

shopping in all installations. 
Take it all the way in with Trilogy 

and go forward with confidence with 
the most rigorous quality control found in 
the industry. 

Reader Service Number 3. 
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Call or write for our free sample and brochure: TRILOGY COMMUNICATIONS INC., 2910 Highway 80 East, Pearl, Mississippi 39208 

800-874-5649 • 601-932-4461 • 201-462-8700 



CONTENTSI11111111111111111111111111111111111111111111111111111111111111111111111 

Departments 

Editor's Letter 6 

News 9 

Blonder's View 16 
Ike Blonder describes 
his interim proposal for 
high definition TV. 

System Economy 80 
Frank D'Alessio of 
Cornpusen extols the 
value of a computer-
based information 
service. 

Classifieds/ 
Business Directory 83 

Tech Tips 
In the first of two 
parts, Steven Biro of 
Biro Engineering gives 
hints on eliminating 
interference. 

89 

Product News 93 

Tech Book 95 
Jones Intercable's Ron 
Hranac provides NTSC 
broadcast TV reference 
data. 

Ad Index 97 

Co-Channel Map 98 

Ciciora's Forum 101 
ATC's Walt Ciciora 
discusses competitive 
CATV advanced television 
and motion artifacts. 

Taylor's Vantage 102 
Archer Taylor of 
Malarkey-Taylor explains 
allocation of tolerance. 

SUE Interval 47 

Cover 
CLI photo by Bob Sullivan; 
software, printouts 
courtesy Roy Ehman of 
Jones Intercable. Status 
monitoring screen 
from Scientific-Atlanta. 

News 9 

Antenna considerations 20 

cc 

Interactive video training 64 

Features 

CLI for managers 19 
It's not just for 
engineers, claims Ted 
Hartson of Post-
Newsweek Cable. 

AntennaS 20 
EIP Microwave's Ted 
oudzialç tells what's 
available for leakage 
measur ment. 

Amateur radio 28 
Jonathan Kramer of 
Communications Support 
on how to keep the 
peace. 

CLI software 36 
Long Systems' Harry Long 
illustrates its many uses 
and benefits. 

CLI education 38 
Doug Cehallos of 
Paragon describes a 
good pr gram. 

One year to go 40 
The need to comply 
with FC rules by Don 1 
Runzo o ComSonics. 

Airborne 42 
Cable Te h's Chris Duros 
gives pr cedures for 
conducting flyovers. 

Designer 60 
Consultait Bill Bragg 
explains how to work 
with thel design 
departnlent. 

Touch screen 64 
Interactive training is 
analyzed by three 
contributors. 

Using CADD 68 
Mike Bauer of ADC and 
Tony Steinmetz of Star 
Cablevision on a new 
source of maps. 

Advanced SM 76 
The latest in status 
monitoring technology 
is highlighted by S-A's 
Lee Tho pson. 

1989 by Communcatens Technology Publecatens Corp All rghts reserved Commurucabons Technology"' (ISSN 08842272) Is pubfished monthly by Communcatons Technology Publcat ns Corp. 12200 E Bnarwood 
Ave, State 250, Englewood, Colo 80112 — or — PO Box 3208. Englewood. Colo 80155. (303) 7920023 July 1989. Volume 6. Number 5 Office of pubbcalion ,s 12200 E Bnarwood Ave Sult 250, Englewood. Colo 80112 
Second-class postage pald at Englewood and Denver. Colo POSTMASTER Please send address changes to Communeafions Technology Box 3208 Englewood, Colo 80155 

4 JULY 1989 COMMUNICATIONS TECHNOLOGY 



BEAUTY AND THE RISC 
Jerrold's COMMANDER MIS Stereo Encoder 

Black-and-white video on a color 
TV. Mono audio from a stereo TV. 

Sounds drab, doesn't it? 

Now there's a way to brighten up 
the situation: Jerrold's COM-
MANDER® MTS BTSC stereo 
encoder. 

Any BTSC stereo encoder can 
encode your satellite-delivered sig-
nals into stereo. But only the 
COMMANDER MTS can guaran-
tee both you and your subscribers 
the quality sound you want and 
deserve. It actually exceeds all 
broadcast performance 
requirements. 

With the COMMANDER MTS 
stereo encoder you hear every-
thing you're supposed to hear in 
clear, clean BTSC multichannel 
sound. And nothing else. 

So do your subscribers. 

Overmodulation protection assures clean, clear 
audio output (top). It prevents clipping and flattening 
of audio (bottom). 

JERROLD 

That's because Jerrold's COM-
MANDER MTS is the only stereo 
encoder with non-clipping over-
modulation protection! There's no 
way the annoying pops, cracks and 
distortion that comes from erratic 
audio input levels can get through 
to your subscribers, because the 
CMTS just won't broadcast them. 
It's designed to deliver pure sound 
only—even when the signals it 
receives are something less than 
constant. 

But that's not the only reason to 
install a Jerrold CMTS encoder. 
There's also the broad deviation 
range of the logarithmic LED 
metering which makes it easy for 
you to set—and maintain—cor-
rect audio levels. There's 
dramatically low power consump-
tion. And, Jerrold is the only 
manufacturer to offer standard 

....... 

...... 

41.25 MHz and 4.5 MHz output so 
that your encoder will work with 
almost anybody's modulator with-
out modification. 

Finally, when you're ready to 
upgrade to Second Audio Pro-
gramming, the CMTS is ready. SAP 
is easily field-upgradable without 
adjustment. 

It's all there in one attractive 
package. The Jerrold COM-
MANDER MTS Stereo Encoder: 
your sound investment. 

For more information on the Jer-
rold COMMANDER MTS Stereo 
Encoder contact your local Jerrold 
Account Representative or call or 
write Jerrold Division, General 
Instrument Corporation, 2200 
Byberry Road, Hatboro, PA 19040 
(215) 674-4800. 

Both 41.25 MHz and 4.5 MHz output are provided. 

GENERAL 
INSTRUMENT 
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1-800-288-1506 

APARTMENT BOXES 

Cable Security Systems, Inc. 
801 Fox Trail • P.O. Box 27% 

Opelika, AL 36801 
205 742-0050 

EDITOR'S LETTER 1111111111111111111111 

The National (and 
international) Show 

You might say that this year's Cable '89 in 
Dallas had a distinct "country" flavor. With the 
actual (and proposed) expansion by several 
major MSOs into CATV markets in the United 
Kingdom, Europe, Japan and elsewhere, repre-
sentatives from many of these markets dropped 
in at the National Show. 
On the exhibit floor, the amount of international 

activity at times seemed to be permanently alter-
ing the future of U.S. CATV technology, opera-
tions and programming. The first-time National 
Show exhibitor Cabletime, a U.K. manufacturer 
of hardware and software for switched-star sys-
tems in Europe, drew crowds of curious conven-
tion-goers. In its booth the company demon-
strated home ordering, impulse pay-per-view, 
remote metering and integration of telephony. 
The Far East also was represented: A delega-

tion from the Cable Television Association of the 
Republic of China met with exhibitors and sought 
programming agreements for operators in 
Taiwan. (For more details on this story, read 

"News" on page 9.) 

Meanwhile, back at the ranch... 
Finally, on the evening of Tuesday, May 23, 150 

attendees from 12 different countries converged 
on Southfork Ranch for a barbecue buffet hosted 
by Gilbert Engineering, Magnavox CATV Sys-
tems and Times Fiber. But whatever the native 
tongue of the participants, all seemed to carry 
with them the same message: international 
growth of CATV through cooperation and under-
standing. 
Another event at the National Show was an 

excellent rodeo hosted by Anixter Cable TV. In 
an awe-inspiring feat, CTs Vice President of 
Editorial (and veteran rodeo champ) Toni Barnett 
mounted her bull in an attempt to harness the 
forces of unbridled power—her moment of glory. 

HDTV: Pictures on exhibit 
Despite the ongoing contemplation of high 

definition TV standards by the Federal Commu-
nications Commission, this technology proved 
to be alive and well at the 1989 National Show. 
Two technical sessions ("HDTV transmission 
implications" and "HDTV testing") covered the 
theoretical aspects of the topic. Meanwhile, 
several vendors supplied information and/or pro-
vided demonstrations of their own versions of 
advanced TV on the exhibit floor or in demon-
stration rooms at the Convention Center Several 
of these were: 
• Scientific-Atlanta exhibited its new satellite-

delivered HDB-MAC, an extension of the B-MAC 
system introduced in 1985. According to S-A, the 
format incorporates a "spectrum-folding" tech-
nique to achieve 950 horizontal lines of resolu-
tion with a 525-line progressive scan and a ver-
tical resolution of 480 lines per picture height. 
S-A announced that its first customer for the new 

system would be Telesat Canada based in 
Ottawa. 
• Tele-Communications Inc., Capitol Cities/ 

ABC, Group W Broadcasting, Tribune Broad-
casting and NBC announced that they would 
participate in a series of joint tests of the Faroudja 
Labs' SuperNTSC system for regularly sched-
uled broadcast and cabe programming. The 
equipment was placed in eritage Cablevision's 
Dallas system; the signal was transmitted over 
a 12-mile fiber/coax link a d into the Convention 
Center. 
• The actual videotape from the first satellite 

transmission test of the Advanced Compatible 
Television I (ACTV I) signal was featured at the 
David Sarnoff Research Center booth. Scientists 
at the center transmitted the ACTV I signal 44,000 
miles round trip to and from a 40 watt Ku-band 
transponder May 9. 
• Jerrold announced its program to pursue 

research into advanced TV, evaluating coax, fiber 
and satellite delivery. With a test facility to be oper-
ational by year's end, the Jerrold Applied Media 
Lab plans subjective and consumer preference 
testing. The company has already purchased 

test and demonstration equipment. 
• Finally, Zenith demonstrated its Spectrum 

Compatible HDTV System via computer-simu-
lated pictures on a large screen projection TV. 
According to Zenith, the system offers twice the 
horizontal and vertical resolutions of NTSC. It is 
designed to use an extra, unallocatable 6 MHz 
channel in the VHF/UHF spectrum as an HDTV 
augmentation channel. 

Fun and games 
The SCTE Rocky Mountain Chapter, CT Pub-

lications, the Colorado Cate TV Association and 
the National Cable Televisi n Institute are hosting 
the first annual Cable G mes at this month's 
CCTA convention, July 19 .(21 at Marriott's Mark 
Resort in Vail, Colo. Judg Ted Hartson of Post-
Newsweek Cable will preside over the competi-
tion, with technicians and ngineers from area 
MSOs and cable systems ompeting for medals 
(and a traveling trophy to the company with the 
highest aggregate score). Entrants will be judged 
on their skill and accura in performing four 
tasks: drop cable splici g, .500/.750 cable 
splicing, passive testing of ctive equipment and 
using a time domain refl tometer. 
Speaking of shows, I' writing this letter in 

Orlando, Fla., on the eve f SCTE's Cable-Tec 
Expo. Who knows what tec nical events and sur-
prises this show will bring. But just in case you 
weren't able to make it, f r not; next month's 
CTwill provide our wrap-u of the expo in words 

and pictures Don't miss i 
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How Do 
You Fit 101/2" 

Of Equipment 
Into 31/2"Of 
Space?  

JI C__J E-1 ET] Ji Ji Ji F-1 Ji 

You use the industry's first integrated 
receiver/descrambler—the 9650 
With headend space at a premium, the 
9650 IR!) is the best way to beat today's 
rack space squeeze. 

Combine the industry Ieadín 
9640 receiver with a VideoCipher 
descrambler in one unit and you have it! 
Seven inches of extra rack space, assured 
compatibility, and reduced cabling. 

Order the 9650 IR!) vvithout the 
descrambling module now and you can 

9650 

Sclentilic-Atlanta 

add descrambling capability when you 
need it. 

You'll fit twice the channels in the 
same rack space with perfect compatibil-
ity. Add up the difference. The 9650 [RD 
— we do it right. Call or write Scientific-
Atlanta Dept. AR P.O. Box 105027 
Atlanta, GA 30348 1-800-722-2009. 

Scientific 
Atlanta 

Our customers are the winners. 
VideoCiphere is a teetered Trademark of General Instrument Comorateon. 
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SOLID 
STRENGTH AND 
PERFORMANCE 

The tools of choice by Cable Prep 
• Hand-crafted from precision parts 
• Proven in the field for durabildty 
• Made in the U.S.A. • Competitively priced 
• Today's CAN toolmaker, CABLE PREP 
We make your job easier! 
Copynght 1989 Lien Hughes Communication Products Co 

I cable pre 
BEN HUGHES COMMUNICATION PRODUCTS CO 

207 Middlesex Avenue, P.0 BOB 373 
Chester. Connecticut os412-0373 

(203)526-4337 FAX (203)526-2291 

BEN HUGHES 
enoo 

CHESTE 

4.4 

You Deserve Quality! 
Your quality CAD system 
design maps come from 

Cable Link, Inc. 

• strand mapping 
• system design 
• drafting services 
• as-built mapping 
• walkout 
• make ready 

(614) 221-3131 
Cable Link, Inc. Buys, Sells, Repairs, 

converters, line amps, line extenders, headend, traps, parts 

COMMUNICATIONS 

TECHNOLOGY 
Paul R. 

President] 

Martin L. Laven 
P of Sales and Marketing 

Cynthia L. Cole 
Marketing Director 

Nell Anderson 
National Sales Manager 

Lu Ann Curtis 
Account Executive 

Patricia A. Wilbourn 
Account Executive 

Barbara Allen Bellomo 
• d Ad Manager 

Marie T. Beert 
...tarketing Administrative Asst 

Marla Sullivan 
,roduction Coordinator 

Jim Watts 
Asst Production Coordinator 

Kenny Edwards 
'on!, 

Nancy Parkin 

vine 
ub, 

Toni I. Barnett 
VP of Editorial 

Wayne H. Lesley 
Editor in Chief 

Rikki T. Lee 
Editor 

Shelley L. Bolin 
A it Editor 

Chuck Grossman 

Lawrence W. Lockwood 
East Coast Coven; 

Sharon F. Lasley 
Art Director 

Brad Hamilton 
Asst Art Director 

Mike Mathis 
Artist 

Mary L. Sharkey 
Circulation Manager 

Kathleen Jackson 
Circulation Clerk 

Advisory Board 
Austin Coryell 

H. Cable,..s.or. 

Richard Covell 
General InstrumenUJerrold Divis 

Len Echar 
Consultant to CATS Industry 

James Farmer 
Scientific-Atlanta Inc 

James M. Golden 
;ant 

Ron Hranac 
Jones Intercable 

Robert Luff 
mtercable 

Ciirtord H. Paul 
tirrg Engineer to RTK Corp 

Dan Pike 
• • • Cable 

William Riker 
Society of Cable Television Engin 

Clifford Schrock 
CableBus Systems Corp 

A.H. Sonnenscheln 
Hughes Aircraft Co /Microwave C munications 

Products 

Raleigh B. StelW Ill 
American Television and Commu bons Corp 

David L. Willis 
'• Communications Inc 

SCIE Board of Directo 
At-Large Directors 

Richard Covell 
General InStrumer,t.Jerre.c1 . . 

Robert UM 
Jones Intercable 

Davld L. Willis 
reie-Communiciations Inc 

Regional Directors 

Pete Petrovich (Region 1) 
Petrovich & Associates 

Ron Hranac (Region 2) 
Jones Intercable Inc 

Ted Chesley (Region 3) 
Rock Associates 

Leslie Read (Region 4) 
Sammons Communications 

Wendell Woody (Region 6) 
Anoten Cable TV 

Bill Kohn (Region 6) 
KOhrt Communications 

Victor Gates (Region 7) 
Metrovision 

Jack Mower (Region 8) 
WEHCO Video Inc 

James Farmer (Region 9) 
Scientific-Atlanta 

Wendell Bailey (Region 10) 
National Cable Television Associar 

Pete Luscombe (Region 11) 
TKR Cable 

Bob Price (Region 12) 
BradPTS 

SUE 

VBPA 
Reader Service Number 8. 

JULY 1989 COMMUNICATIONS TECHNOLOGY 



Summit Media acquires 
CT Publications Corp. 
GOLDEN, Colo.—Summit Media International, 
publisher of Media Business, Media Business 
Review and Newspapers &Technology, recently 
acquired CT Publications Corp. (CTPC) of Engle-
wood, Colo. CTPC publishes Communications 
Technology, Installer/Technician and Cable 
Strategies. 

This acquisition will reunite Summit Media 
President Paul Maxwell and CTPC President/ 
Publisher Paul Levine. Under the agreement, 
Levine will become president and chief operating 
officer of Summit Media's newly formed cable 
TV division and will oversee day-to-day opera-
tions of that group. 

Members of the Taiwan delegation pose with 
Bob Toner (front row, right) at the NCTA 
Show. 

Chinese delegation 
invades NCTA Show 
DALLAS—Seeking programming agreements 
for CAN operators in Taiwan, a Chinese dele-
gation (including top leadership of the Cable Tele-
vision Association of the Republic of China) met 
with exhibitors here at the National Show in May. 
Although franchises haven't yet been awarded, 
a 100-mile test system carrying 24 channels 
initially will be constructed, with a projected start-
up date of July 1, 1990. 
The new system, to be built in Taipei, will pro-

vide a test of technologies including microwave, 
fiber optics and 500 MHz gear About 100 MAW 
systems currently are operating in Taiwan, which 
has four off-air broadcast stations. Taiwan, an 
island of 20 million people and 7 million homes, 
now supports a three- to six-channel MAW ser-
vice with average per month revenues of about 
$6 to $7 and installation charges between $50 
and $100. 

Anixter sells 
100th Laser Link 
DALLAS—At a press conference during the Na-
tional Show, Anixter Cable W announced that 
Westmarc Communications' Cape Cod Cable-
vision recently purchased the 100th Laser Link 
fiber-optic system. Cape Cod will employ five AM 
fiber nodes using the second generation LLR 
series Laser Link receivers. As well, 51 miles of 

AT&T LXE six-fiber cable will be installed in the 
system to link five towns in the area. To connect 
two headends, Anixter will provide its Video Link 
FM electronics manufactured by Synchronous 
Communications. 

In addition, Anixter and Synchronous an-
nounced the signing of a two-year marketing 
agreement. Under the terms of the agreement, 
Anixter will be the exclusive marketing partner 
for all Synchronous products sold to the CAN 
industry in the United States, Canada, the United 
Kingdom and Europe. 

Other announcements at the press conference 
included an agreement with Denver-based Rifkin 
& Associates, whereby the MSO's Suwanee, Ga., 
system will use over 20 miles of fiber-optic cable 
to carry FM signals from the main headend to 
four hub sites. Also announced was Anixter's 
agreement to supply 83 miles of fiber cable as 
well as electronics to Suburban Cablevision in 
East Orange, N.J. 

In other news from the show, Anixter an-
nounced the completion of Laser Link installa-
tions for two Tele-Communications Inc. systems. 
The Corvallis, Ore., system will use the Laser Link 
to reduce the cascade on an 11.5-mile super-
trunk. According to Dave Willis, TCI's director of 

engineering, "Not only was there an immediate 
and significant improvement in the quality of de 
livered pictures, but the equipment performance 
levels far exceeded our expectations." Another 
installation was recently completed in TCI's 

Millbrae, Calif., system, where operating 
specifications were said to have exceeded those 
reported in Corvallis. 

RMT employee wired 
for sting operation 
REDONDO BEACH, Calif.—It was not a normal 
Wednesday for Chuck Blanchard, regional sales 
director at RMT Engineering's Southern Califor-
nia office. He received a call from the company's 
home office in Sunnyvale, Calif., that someone 
in Blanchard's area wanted to sell test equip-
ment. There was a good possibility that this 
equipment had been stolen. 

Blanchard made arrangements to meet with 
the dealer the next day. After discussing prices, 
the dealer told Blanchard that there was other 
equipment available and only cash was accept-
able The dealer went to his car and returned with 
a field strength meter, which he agreed to sell 
for $500. Blanchard made a mental note of the 
serial number and arranged for the transaction 
to be completed the following day. 
RMT's computer produced a record of having 

repaired the meter two years ago; the meter 
belonged to Century Cable of Redondo Beach. 
A phone call to the system revealed that this par-
ticular meter had indeed been stolen in 1987 (at 
least the thief had waited for it to be repaired). 
At this point the local authorities were contacted. 

RISER-BOND 
INSTRUMENTS 

Model 1210 
TIME DOMAIN REFLECTOMETER CABLE FAULT LOCATOR 

• SUPERTWIST LIQUID CRYSTAL 
DISPLAY 

• AUTOMATIC DISTANCE 
CALCULATION 
• WAVEFORM/DATA PRINTER 
STANDARD 
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11/4" Duct with 
.750 coax 

13mm Duct with 
RG-6 service wire 

MARKETED EXCLUSIVELY BY 

Channell Commercial Corporation ell integral 800/423-1863 
ste Corporation 800/345-3624 

in CA 

I. 

1" Duct with 
.500 coax 
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tandapiii 
7,4 plan 

Integral and Channell have been 
setting industry standards together 
for over 8 years. Our associa-
tion has made us the 
leaders in provid-
ing under-
ground 
materials 
for Cable 
Television 
plant: Integral's 
Cablecone Cable-
in-Conduit (CIC), 

Drop-in-Duct 
(DID), 
and Fiber-
in-Duct 
(FID); and 
Channell's free-

breathing 
above grade 
pedestals 

and airtight, 
watertight below 

grade enclosures. 
To make it easier to order 

our complete line of high 
quality CATV products and to increase 
your construction efficiency, we would 
like to send you our new designer tem-
plate—FREE! It contains all of the 

standard 
construction 
symbols 
adopted by 
our industry, 
plus new 
symbols 
that allow 
you to 
show on 

your base 
maps the exact 

types of enclosures 
needed in the field. No 

more guess work. The correct ma-
terials at the job site...every time! 

Whether you have one mile or a 
100 miles of underground plant to 
build this year, why not buy direct from 
the Integral and Channell team? You'll 
save big bucks and be supported by one 
of the industry's largest direct sales 
forces in the U.S. and Canada. 

Put our high standards to work 
for you today Call 800/423-1863 
(800/345-3624 in CA), or write for 
your FREE designer template and 
information on the complete line of 
Integral's Cable-in-Conduit products 
and Channell's above and below grade 
pedestals and enclosures. 
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According to the police, the only way to catch 
the thief and retrieve the meter was to wire some-
one with a hidden microphone, meet the dealer 
and get him to admit the meter had been stolen. 
Since Blanchard had made the initial contact, 
he was the logical choice. 
The next day, he met with the Undercover Divi-

sion of the Redondo Beach Police Department. 
At the station, he was briefed on the sting opera-
tion and was fitted with a hidden microphone 
and a light armor vest. Soon, Blanchard and the 
detectives met near the arranged location, the 
Miami Spice restaurant. By the time Blanchard 
entered, the Los Angeles Sheriff's surveillance 
team was in the parking lot and the undercover 
team in the restaurant, all in place. 
As expected, the suspect was there. 

Blanchard talked with him about the meter and 
other items for sale. After getting the suspect to 
admit to the theft, the booth was surrounded by 
detectives and the perpetrator was handcuffed. 
In the trunk of his Mercedes he had stashed 
several converters, meters and a commercial 
grade camera. So the police arrested the thief, 
Century Cable received the stolen meter and 
Blanchard saved the day. 

National Cable Museum 
names Riker director 
UNIVERSITY PARK, Pa.—William Riker, exec-
utive vice president of the Society of Cable Tele-
vision Engineers, was recently appointed to the 
board of directors of the National Cable Television 

CD PROOF OF 
SUCCESS: 
Sliffliffif TM 
ComSonics invented 

successful leakage detection 
with the SNIFFER family of 
detection equipment — 
now you can put that 
technology right into 
your IBM compatible 
system. 

SNIFF•WARE brings you 
powerful X-Y Plot, System 
Gridding, leakage levels 
and .N/meter, dBmV. 
It's powerful, 
affordable 
and available! 
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Center and Museum ( CTCM). He was also 
named to the NCTCM ducation Committee. 
The NCTCM, located n the campus of Penn 

State University, was est blished in 1986 to pro-
vide educational and raining opportunities 
about CAN and its servi esto the public; estab-
lish a comprehensive tional archive of the 
history and development f CAN and to take oral 
histories of its founders d of leaders from the 
private sector and go rnment; maintain a 
repository for the docum ts, programming and 
artifacts to preserve th m for research and 
scholarly activity; and m itor the development 
of cable and allied broad and communications 
services as they relate to s bscriber services arid 
to actively pursue their f ure development for 
the public good. Since th official opening Oct. 
4, 1988, the NCTCM faciliti shave been used by 
the students for educati al courses, lectures 
and seminars on CAN t chnology. 

ALS, Adcom sign 
pact with Rogers 
TORONTO—In what is b ng called the largest 
fiber-optic transport syste sale in CAN history, 
Rogers Cablesystems of C nada recently signed 
an agreement with Amen i n Lightwave Systems 
(ALS) of Wallingford, Conn , and Canada-based 
Adcom Electronics Inc. U der the terms of the 
agreement, Rogers will p chase an ALS fiber-
optic network through com for the MSO's 
Toronto metropolitan area system. 
ALS will provide all the el rones of the system 

plus status monitoring a d control software; 
Adcom will supply system integration of hard-
ware including optics and itching systems and 
additional control softwar The total purchase 
price is approximately $5 illion, with delivery 
of the network and control oftware planned for 
the last quarter of 1989. 

Industry loses 
pioneer Parsons 
FAIRBANKS, Alaska—One of the original 
pioneers of CAN, Ed Parsons, died here 
May 23 at age 82. In November 1948, Par-
sons set up his antenna atop a local hotel 
in Astoria, Ore., and stung twin-lead 
cable to his home. This allowed him to 
receive off-air transmissions from KING-
TV in Seattle. Shortly thereafter, he dis-
tributed the signal to other homes in his 
neighborhood. 

After building several aher CAN sys-
tems in the northwest Uni ed States, Par-
sons moved to Alaska. VVhile becoming 
involved in constructing aeronautical navi-
gation and communicatio us sites, he also 
built a CATV system in Point Barrow, 
Alaska—the northernmog city of the 50 
states. 

National Show notes 
• Zenith Cable Produc 

expand its role as a suppli 
decoders to the international 

is planning to 
of addressable 
arket. Zenith has 
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Cable Read 
If you're ready to integrate fiber optic cable into 
your cable TV system, Siecor is ready for you. 
Because we have exactly the products you need 
from cable and hardware to equipment for splic-
ing and testing. And we offer the precise choices 
you need, too. For instance, our cable comes in a 
variety of sheath and core designs to handle aerial, 
duct and underground applications the best way 
possible. Furthermore its loose tube design makes 
installation and maintenance easy And when it 
comes to splicing, we offer fusion and mechanical 
options to suit your specific needs. 

What's more, we don't just provide the 
best-suited products for the job. We're ready to 

help with unsurpassed service and support. 
From our engineering consultation to our instal-
lation expertise, we can show you the easiest, 
most efficient ways to use fiber optic cable every 
step of the way. 

It's this kind of support, together with our 
many product innovations, that's made us the 
leader in fiber optics. And it's what makes us so 
well equipped to serve the cable TV industry 

So call us at 704/327-5819. Or write Siecor 
Corporation, 489 Siecor Park, Hickory North 
Carolina 28603-0489. You'll see that no one's 

y than Siecor 
more tuned in to what need  siEcoR 

Reeder Service Number 12. 



already begun shipping its RF converters to 
France and announced agreements with com-
panies in Venezuela, Colombia, Barbados, Indo-
nesia, Netherlands Antilles, Finland and 
Sweden. Also, Zenith reported that it shipped its 
first multiport decoders last month; its first 
customers included TeleCable Corp. of Norfolk, 

Va. 
• The Fiber Connection Inc. is planning to 

hold two training classes on fiber optics through-
out the country for the CATV industry. The first 
class consists of splicing (mechanical and fusion) 
and construction, while the second class will in-
clude design, engineering, construction and 
electronics. Several manufacturers of fiber equip-
ment are becoming involved in the classes. 
• ISS Engineering announced a reorganiza-

tion of its distribution. The authorized distributor-
ships for the CATV market have been reduced 

to eight national distributors. They are: Passive 
Devices Inc., Fort Lauderdale, Fla.; Jerry Conn 
Associates Inc., Chambersburg, Pa.; Robinson 
Communications, Birmingham, Ala.; Cablenet 
Supply, Eden Prairie, Minn.; Spectrum, Bedford, 
Texas; Mega Hertz, Denver; Western CATV, Tor-
rance, Calif.; and Com:Tek, Hayward, Calif. 
• Capital Cities/ABC, NBC, Group W Broad-

casting and Tribune Broadcasting announced 
they would participate with Tele-Communications 
Inc. in a 10 to 12 city test of the Faroudja Su per-
NTSC advanced TV system. 
• Standard Communications Corp. named 

Toner Cable Equipment as CATV industry dis-
tributor for Standard's SATCOM Division prod-

Genuine 
Jackson Tools 

Available through the 
industry's leading distributors: 

MOOR 
CABLE TV 

GTE Supply 

KES 

MIDWEST 

CATV 
Hall's Safety Equipment 

Horizon Cable/TVC Supply 

Power & Telephone Supply Company, Inc. 

Anixter Canada, Inc. 

Larry Borson 

Jackson Tool Systems, Inc. 
P.O. Box 6 

Clayton, OH 45315 
513-835-2641 

FAX 513-836-0396 

ucts. According to the agreement, Toner will 
distribute Standard's complete product line. 
• Catel Telecommunications and Reliance 

Comm/Tec Corp. announced an agreement to 
develop fiber-to-the-home products. The re-
sultant product offering is anticipated to provide 
a near term, economic justification for fiber-
based voice, data and video services in the local 
loop while positioning its users for future broad-
band capability. The two companies are cur-
rently negotiating with several regional Bell 
Operating Companies, major independents and 
MSOs to establish field trials to take place by 
year's end. 
• Pioneer announced that the recent order 

from Warner's Brooklyn Queens Cable systems 
for Pioneer addressable converters brought the 
total of these products used by BQ Cable to over 

275,000 units. 
• Midwest CATV recently opened a new 

warehouse in Phoenix to serve 11 Western states. 
In addition, Midwest became the only authorized 
stocking distributor of Jerrold fiber-optic prod-
ucts. Also, it is now carrying the Milenium line 
of multitaps and passive devices manufactured 
by Antronix. 
• Scientific-Atlanta recently completed ship-

ment of 82 Model 6380A stereo encoders to 
Adelphia Communications' systems in New York, 
Virginia, Pennsylvania and Ohio. S-A began ship-
ments of its Models 8590 and 8595 addressable 
volume control converterS to Cox Cable Jeffer-
son Parish, La. It also will supply Model 8595 ad-
dressable set-tops to Comcast Cable Commu-
nications for six sites in N Jersey, Mississippi 
and Arkansas. In addition, -A will supply 18 AM 
fiber-optic transmitters ani bridging amplifiers 
for Jones Intercable's rebuild in Turnersville, N.J. 
Finally, TKR Inc. will emplo S-Afeedforward and 
AT amplifiers in the MS0' rebuild of the Rock-
land, N.Y., system. 
• The Cable-Satellite Public Affairs Network 

converted its entire operati n to Panasonic's MII 
videotape format, which, -SPAN says, makes 
it the first U.S. network to u e the new format ex-
clusively. The 1/2-inch M I format enables a 
cassette to hold up to 90 mutes of recording 
time, compared to other available portable 
systems that limit cassette to only 20 minutes 
of tape. 
• Bradli lb was selecte as one of three con-

verter and CATV service org nizations to provide 
nationwide repair and rem nufacturing on con-
verters, headend and oth r equipment for all 
Jones lntercable systems. 
• ComSonics is now ffering flyovers, an 

alternative to ground-bas d CLI (cumulative 
leakage index) measurem nt. Recognized by 
the Federal Communication Commission's Part 
76.611, this option utilizes air me test equipment 
to perform an aerial inspecti n of the entire cable 
plant. This service also ge erates a statistical 
summary of the test data a well as indicating 
excessive leakage areas. 
• David Pangrac, dir or of engineering 

and technology for Amen i an Television and 
Communications Corp., r ceived the 1989 
Vanguard Award for Scienc and Technology. 
Pangrac was honored for his evelopment of the 
ATC fiber backbone concept for AM broadband 
transmission. 
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The new Wavetek SAM 2000. 
Push a button and your 

old world comes to an end. 
After you tiy the new SAM 2000, 

anyone else's signal level meters 
will seem like a waste of time. 

By comparison, they are. 
Because Wavetek's SAM 2000 

has just redefined what a signal 
level meter should do, and how 
fast it should do it. So the world of 
Cable TV testing as you've known 
it has just ended. 

Direct LCD display with auto-
ranging provides precise measure-
ment with no interpretation 
required and indicates a com-
prehensive list of measurement 
parameters. All 
through quick, easy 
keyboard control. 
FAV key allows 

fast checks on user 
programmed chan-
nels such as pay 
channels. 

CAL feature permits instant field 
calibration for temperature vari-
ations and test probe, and it even 
shows when an error in calibration 
has occurred. 

HI/LO pilot button quick-steps 
between system pilots. 

Semi-automated C/N test pre-
vents errors in measurement of this 
critical system parameter. The SAM 
2000 easily locates power supply 
or filter problems through measure-
ment of system hum modulation. 
Two-button tilt function displays 

mathematical difference between 
the programmed hi 
and lo pilot, with 
realtime update. 
Two-button Delta 

Video/Audio feature 
quickly displays 
video-audio level 
ratio. 

The SAM 2000 comes pack-
aged in a compact, lightweight, 
extremely durable weatherproof 
ABS plastic case, with built-on 
strand hooks. Even when open it 
can handle a sudden shower. And 
for night use an optional battery 
powered light illuminates the entire 
face of the unit. 
The new Wavetek SAM 2000. In 

every way, it's designed to make 
the most of your time. So don't 
waste any in getting one. 

For more information and the 
name of your nearest Wavetek 
sales rep, call us at 1-800-622-5515. 
In Indiana, 317-788-5965. 
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HDTV An interim proposal 
By Isaac S. Blonder 
President, Blonder Broadcasting Corp 

American TV is popularly proclaimed as being 
born at the 1939 World's Fair. Maybe so, but I 
was a visitor to the fair along with a fellow physics 
student; nothing like that crossed our eyeballs. 
Later on, in the spring of 1941, I was employed 
at the General Electric radiofactory in Bridgeport, 
Conn., where gossip opined that the laboratory 
was secretly copying an RCA TV receiver for pro-
duction next year. Of course the war canceled 
civilian electronics and television didn't really 
come out of the diapers until 1946. 

It does seem that every new facet such as UHF 
color or stereo sound when added to the TV jewel 
suffers from obstreperous obstacles no less 
serious than a war. High definition TV's greatest 
handicap may be the surfeit of inventors. The hey-
day of an NTSC committee format where every-
one labored toward a common goal and em-
ployed the best ideas regardless of the patent 
implications is over; the Federal Communications 
Commission will be forced to flail the ideas and 
toss out the chaff as best as it can without a con-
sensus from industry. 

50 years old? 
Television is now 50 years old (43 by my 

reckoning). The NTSC format is one of the ma-

jar engineering miracles deserving of the highest 
honors our country could have awarded. Per-
haps it is not too late for our "kinder and gentler" 
president to declare an annual holiday and stage 
impressive ceremonies that would highlight the 
good life we citizens enjoy as a result of the 
deliberations of the NTSC participants! 

To arrive at an interim solution for HDTV we 
need to consider the cost to the consumer as 
the first priority and universal improved TV as the 
ultimate goal. NTSC is a proven, rugged, low-
cost scheme useful in every delivery format. Any 
variant of NTSC that is not totally compatible 
would require the expenditure of billions of dollars 
to replace an existing TV infrastructure that is 
totally satisfactory to everyone except the 
prophets who can see the future but not its birth. 

Terrestrial broadcasting will remain the lowest 
cost television for the low income citizen, of 
course without the richness in programming 
available from a pay service such as cable. But 
our society needs to love even the poor among 
us. Black and white TV will survive as the lowest 
cost viewing device; 20 percent of the receivers 
sold today are without color. Compatible HDTV 
should be the order of the day. 

However, if spectrum space can be found and 
the inventors deliver HDTV in 6 MHz, then we 
could be free of the fetters of NTSC and perhaps 

a generation later NTSC could be abandoned 
if the low-cost version is no more expensive than 
today's black and white special. Mobile TV has 
its place; one often desires and even is depend-
ent upon the ability to receive television away 
from a fixed site. 

The interim proposal 
Without fear or favor for the declared pro-

ponents of HDTV, here is my interim proposal: 
Within the constraints of 6 MHz, the lowest cost 
enhanced technology that eliminates most of the 
artifacts now plaguing NTSC should be offered 
as an alternate standard to be employed on a 
voluntary basis by the broadcaster (or cable, 
etc.). Also, 12 MHz should be assigned to all UHF 
TV with the additional 6 MHz to be internally used 
for HDTV or leased to other broadcasters for any 
useful purpose. The highest quality HDTV pro-
posal using up to 12 MHz should be approved 
by the FCC only after giving all comers time to 
perfect their system, even if it takes five years. 

Ultimately, this new H TV scheme will be 
made obsolete by some yef unborn technology, 
probably by a fully digitized format viewed 
through a 3-D pair of ligh eight glasses self-
powered and remotely fed. Aeanwhile old faithful 
NTSC will still be hypnotizing its audience and 
for less bucks for the bang! 

LOSING HOTEL REVENUE 

CADCO 

If your cable system is making a dry pass by a hotel r 
other Multiple Dwelling Unit you are not taking adva tage 
of an enormous revenue source. The CADCO "Sele t 
Cable Service" may change that dry pass into 
a virtual torrent of revenue, inexpensively! 

The CADCO "SCS" may be configured into a multi-
channel drop-in headend—just feed SOS a cable drop 
and output to the distribution system—a cable service 
tailor-made to your customer. 

Telephone CADCO TODAY for details! 

Two-Year Warranty Please request your free CadCo catalog. 

2405 S. Shiloh Rd. Garland, Texas 75041 

Toll Free (800) 877-2288 (214) 271-3651 FAX (214) 271-3654 
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CLI: It's not just 
for engineers anymore 
By Ted Hartson 
Vice President and Chief Engineer. Post-Newsweek Cable 

Any industry utilizing technology requires tech-
nicians or engineers to keep things working. 
Beyond simply constructing and repairing tech-
nical things, the person who does all this also 
should be a translator and express technical 
issues to non-technical people in a non-technical 
way. This person conversely takes generalized 
goals and direction from management and 
translates them into tasks for "teckies." All too 
often technical personnel adroit in technical 
capability fail miserably in the role of translator. 
Most managers are not especially technical and 
hence rely on the constructive recommendations 
of their technical staff to outline the scope of a 
technical task. 

In matters related to compliance with regula-
tion, the manager may not be fully versed in the 
technical nuance of the issue. The engineer may 
lack the sense of importance associated with the 
regulatory issue. A special relationship must exist 
if technical regulatory issues are to be dealt with 
to the satisfaction and detail required by all 
parties. 

It is simply unfair for management to expect 
teckinical personnel to undertake and manage 
a system's signal leakage compliance program 
without the involvement and support of 
management. 

Effective management of a signal leakage pro-
gram takes: 
• a plan that can be easily understood and 
periodically reviewed, 
• time to monitor for leaks and an orderly pro-
cess for their repair, 

• money for adequate leakage detection 
equipment and necessary repairs and 
• encouragement and praise. 

Trained for centuries 
Every manager I ever knew was good at the 

first, most were good at the last, but a few would 
rather eat a bug than spend time or (worse yet) 
money. Some managers have been trained for 
centuries to avoid engineers looking for money. 
A comprehensive leakage monitoring program 
must have the support and cooperation of every-
body in the company if it is going to work. The 
manager must provide a clear-cut message as 
to what is expected. Saying "go fix the leaks" 
is a copout. Time necessary to patrol, isolate and 
repair leaks must be provided on a regular basis. 
Leakage monitoring is as much a part of a 
modern cable system as installs, reconnects and 
non-pay disconnects. 
No manager would hand out disconnects and 

say, "Do these if you have nothing else to do." 
Yet how many of us say, "Look for leakage while 
you're out doing your regular work"? Casual 
leakage patrolling will not identify enough leaks 
fast enough to get an undermaintained system 
into compliance. If your leakage program has 
been weak, a concerted effort will be necessary 

"It is important to 
remember that the 
most severe leakage in 
a system usually occurs 
in aluminum plant." 

to clear the backlog of problems presently going 
undetected. 
Another big mistake: "If you hear a leak, stop 

and fix it." You will be amazed how hard of hear-
ing an otherwise healthy installer can be at 4:45 
p.m. on Friday. Make it easy to report a leak; radio 
dispatch is the best. Then integrate this job into 
the regular work schedule. It is not realistic to 
expect people to diligently search out that which 
increases their workload. 
As a rule of thumb, a system should find and 

fix about one leak for every two miles per month. 
If your system is well below this volume of activity, 
you either have a very tight system or an ineffec-
tive maintenance program. Any system can be 
sufficiently leak-free to pass the CLI require-
ments. The older the system, the higher the 
degree of maintenance that must be afforded the 
plant to hold acceptable values of CLI. The final 

resolution to nearly every leakage issue is to 
tighten; most leaks are caused by something 
loose. 

If you are accelerating your leakage activity, 
it is important to remember that the most severe 
leakage in a system usually occurs in aluminum 
plant. That's where higher level signals are car-
ried in the feeder and to some extent the trunk. 
When a break occurs or something gets loose, 
fields much larger than those associated with 
drops occur. This doesn't mean to ignore the 
drops. But it's a good idea to get the "big guys" 
first since they create the greatest exposure to 
the FCC, and the "big guys" are in the aluminum. 
Then go back and work on the drops. 
An extremely effective leakage control device 

is available in every hardware store; it's a 
7/16-inch wrench. Any person who doesn't 
wrench-tighten drop fittings is making un-
necessary work for everybody. 

Touring the system 
Every manager can benefit from a tour of the 

system. The view from the right seat of truck with 
a "whoop-whoop" coming out of the leakage de-
tector is far different than behind a desk looking 
at your P & L. 

In the final analysis, both are equally impor-
tant. We still have a year to get compliance under 
control. In Nevil Shute's classic On the Beach, 
the last scene is a banner proclaiming, "There's 
still time, brother" 
There is, but not much. 

UNCLE SAM 
WANTS YOU! 

...to provide CLI data. 
For dependable, accurate 
measurements use the 

SITCO DPX-1, a rugged 

leakage dipole that won't 
let you down! 

1 
• 2 YEAR WARRANTY 

• STRONG 5" MAG. BASE 

• REPLACEABLE ELEMENTS 
FOR EASY FIELD TUNING 

• AIRCRAFT ALLOY ALUM. 
CONSTRUCTION 

• COMPETITIVELY PRICED 
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Antenna considerations 
for controlling leakage 
By Ted J. Dudziak 
Director of Engineering, EIP Microwave 

The required methodology for making ground-based field strength mea-
surements in determining the cumulative leakage index (CLI) is well-
described in Section 76.605 of the Federal Communications Commission 
rules. It states: "The resonant half wave dipole antenna shall be placed 
three meters from and positioned directly below the system components 
and at three meters from the ground." While this measurement technique 
will ensure a consistent standard in terms of the law it does present cer-
tain logistical problems if the cable operator is to perform the measure-
ment process on a routine basis. Any measurement alternative should 
have traceable performance to the legal standard. 

An antenna will provide a terminal voltage wher placed in an electric 
field according to the following relationship: 

dBµV = d13µV/m — K 

= 20log(f) — Gde — 31.54 dB 

(1) 

(2) 

where: 
K = antenna factor in dB 
f = frequency in MHz 
GdB = gain of the antenna over an isotropic 
Any antenna should be able to be used for field st ngth measurements 
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Now in stereo. 
A stereo generator ought to 
do more than just light the 
MTS indicator on a sub-
scriber's television set. 

It ought to provide clear 
channel separation, a crisp 
audio signal, and reliable 
performance. 

It ought to have advanced 

features like built-in commer-
cial insertion, a 4.5 MHz out-
put and an AGCL circuit. 
And a real DBX® noise 

suppression system instead 
of an imitation. 

It ought to save precious 
rack space. And it ought to 
save money. 

Standard 
Communications 
SATCOM Division 

P.O. Box 92151 
Los Angeles, CA 90009-2151 
Telephone: (800) 243-1357 
In California: (800) 824-7766 
(213) 532-5300 • Telex: 67-7173 

Represented in Canada by: 
DGH Communication Systems Ltd. 
Scarborough. Ontario • 416/499-4746 

Fortunately, one stereo 
generator does all that. And 
more. The new CSG-60 from 
Standard Communications. 
The CSG-60 is almost half 

the cost of conventional units 
when you purchase them 
two at a time in the con-
venient side-by-side rack 
mount. It has features found 
only on much more expen-
sive units. And because it's 
from Standard, you can 
count on set-it-and-forget-it 
reliability. 
To get the full story on the 
CSG-60, contact the SAT-
COM Division for the 
Standard represen-
tative near you. 

DB% ts a regtstered trademark of DWI. Inc 
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if its antenna factor can be established. The antenna factors can relate 
the measured terminal voltage to that obtained with a dipole. The user 
can then be assured that the field strength measurements made with the 
alternative antenna are representative of those obtained using a dipole. 
More suitable measurement techniques will encourage routine quantitative 
characterization of leaks resulting in better control of leakage. 

Currently there are two measurement alternatives accepted for the CLI 
process. First is the use of the inverse distance law that relates field strength 
to the distance from the RF source. By using this relationship, measure-
ments can be made from a more practical distance and the measured 
results extrapolated to the actual distance. The assumption is more sensi-
tive to parasitic effects such as reflections from conductive elements (power 
and phone lines) as well as any other reflective elements (such as buildings). 
The second alternative is the placement of the measurement dipole on 

a vehicle roof at a height of one meter. An antenna height of less than several 
wavelengths above ground or a reflective element acting as ground causes 
a distortion of the antenna pattern and the resulting gain at various radiation 
angles. Knowledge of how the pattern is affected will ensure that the proper 
interpretation is made of the field strength readings. 

Alternative antennas 
The purpose of this article is to present information about alternative 

antennas that may be used for leakage measurements. Antennas can be 
classified by their polarization: horizontal, vertical or circular. We will discuss 
antennas that have vertical and horizontal polarization. Additionally, direc-
tion finding (DF) and near-field antennas will be discussed. 

Half wave dipole: This is a well-characterized radiating element that 
exhibits a gain of 2.14 dB over an isotropic antenna. It is the practical stan-
dard used for most antenna work; most other antennas are related to it. 
However, it cannot be used indiscriminately. The radiation pattern and 
overall gain are easily affected by parasitic reflective elements. The strategic 
placement of parasitic elements and the resultant effect on the overall 
antenna pattern is of course the basis of the Yagi-Uda design. Using 
Equation 2 the antenna factor for a half wave dipole is given as K = 20Iog 
(f x 0.021). 

Figure 1 illustrates the pattern distortions that can occur for various 
antenna heights. What results is that the gain of the dipole varies at differ-
ent angles of radiation. A certain antenna height has advantages over other 
heights when measuring emissions. Leakage measurements in an ease-

ment made from the street will have a low angle of 
a strand directly above the CLI vehicle, they will have 
pattern distortions should betaken into account if CLI 
to be directly correlated to those made with a dipole ou 
One way to minimize pattern distortion is to select a 

quency compatible with the desired antenna heig 
measurement scenarios: The first is with the dipole t 
roof of a vehicle and the second is outlined in Part 7 

Table 1 has the antenna heights in wavelength for each 
at different frequencies. Note the pattern variation bet 
225 and 400 M Hz (3/8, 3/4 and 11/4 wavelengths). The 
gives a good overall coverage except at low radiation 
be experienced when the leak is in the easement; t 
covered better with higher antenna heights. In asimilarrr 
ly above a vehicle will be covered well with an anten 
a predominant response at high angles of radiation. 
A popular vehicle configuration isto mount a dipole a 

(eight inches) above the roof. Although somewhat diffic 
the resultant antenna pattern will be similar to that of the el 
for the frequencies in Table 1. As the dipole is raised a 
reflections become less predominant and thefree-spac 
emerges. The nulls will be less distinct since there is ra 
tion from the ground surface. The patterns for low ante 
typical for vehicle configurations, while the patterns for hi 
will be typical for walkarounds. 

Yagi-Uda: The Yagi-Uda (or Vagi) antenna has two c 
can assist in leakage measurement and detection. The 
be used to overcome problems that a dipole will have w 
quency and to extend the measurement range. An impr 
ratio and reduced gain on the sides of the antenna will mi 
of interference from reflections and other leak source 
A Yagi's multielement configuration and resulting size 

frequency of operation be used. However, at 225 MHz the t 
of a four-element Vagi is lessthan threefeet. A four-eleme 
8 to 9 dB of gain over a dipole, 20 dB of front-to-back rati 
lobe performance. A 4 percent bandwidth can be exp 
quency of interest. 
One might consider modifying a commercial off-air C. 13 antenna for 

operation in the upper aeronautical band. The antenna can then be 

diation. Made on 
high angle. These 
easurements are 
ned in Part 76.605. 
measurement fre-
t. There are two 
ee feet above the 
.605. 
of these scenarios 
n heights at 118, 

attern at 118 MHz 
ngles, which will 
ese leaks will be 
nner, leaks direct-
a height that has 

ry short distance 
It to characterize, 
hth wave pattern 
ove the ground, 
radiation pattern 
ly perfect ref lec-
na height will be 
h antenna height 

racteristics that 
ntenna gain can 
h increasing fre-
ed front-to-back 
imize the effects 

ictate that a high 
tal boom length 
t Vagi will exhibit 
and good side 
cted at the f re-
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Table 1: Antenna heights related to 
frequency of measurement 

f L 10/L 3/L 0.666/L 
72 MHz 13.0 feet 0.76 0.231 0.051 
108 MHz 8.6 feet 1.20 0.349 0.078 
118 MHz 7.9 feet 1.30 0.378 0.084 
137 MHz 6.8 feet 1.50 0.439 0.098 
225 MHz 4.2 feet 2.40 0.721 0.159 
400 MHz 2.3 feet 4.30 1.280 0.290 

Table 2: Four-element Yagi dimensions 

Dimension 
Driven element to reflector 
Driven element to first director 
First director to second director 
Reflector length 
Driven element length 
First director length 
Second director length 

Wavelength 
0.20 
0.20 
0.25 
0.51 
0.47 
0.45 
0.44 

trimmed for the operating frequency of interest. A return loss bridge and 
a bench sweep can be used to retune the antenna. Overall guidelines 

are listed in Table 2 for a four-element Yagi. 

Vertical antennas 
The use of vertical antennas for use in all leakage activities will always 

be in doubt. The predominant polarization of a leak has been argued for 
sometime. According to the law, the use of a vertical antenna is not accept-
able. However, it has been shown that most leaks will exhibit both polariza-
tions when measurements are made at a distance. In terms of controlling 
leakage a vertical antenna can be used to make a field strength measure-
ment. Some determination of the leak severity can then be made. However, 
decisions should be made on the pessimistic side. 
The use of a vertical antenna should be done with the same caution 

as for horizontal antennas. Parasitic reflectors on a vehicle will cause a 
distortion of the antenna pattern, which could result in nulls in the response. 
These reflectors can come from other antennas or metal objects such as 
booms and ladders. The objects should either be moved or the overall 
pattern of the vehicle characterized. Figure 2 shows the antenna patterns 

for vertical antennas of different lengths. The lengths are given in elec-

trical degrees. 
The 1/4 wave vertical is a popular choice. It exhibits 3 dB gain over a 

dipole and is easily configured on a vehicle. It does, however, exhibit a 
null at high angles of radiation, as shown in Figure 2. This antenna can 
be configured for multiple frequencies to give coverage in all three aero-
nautical bands. 

The 5/8 wave vertical antenna exhibits 3 dB of gain over a 1/4 wave but 
has a significant lobe at high angles of radiation. This can be a benefit 

since leaks directly overhead will be covered better. A matching network 
Is built into the antenna base because the 5/8 wave is not electronically 
resonant at the desired operating frequency. The matching network brings 
the antenna into resonance at 3/4 wavelength. The antenna also will 
resonate at frequencies in which the physical element is 1/4 and 1/2 wave-
ength. The result is that other off-air signals will be received and may show 
up as intermodulation components in the receiver. 
The multiple response of a 5/8 wave antenna also can be used to an 

advantage. Monitoring frequencies can be picked so that several frequen-
cies are scanned. This can give more coverage with one antenna. 

Directional discontinuity ring radiator (DDRR) is an interesting variation 
of a vertical antenna. Shown in Figure 3, it has an overall antenna height 
of 21/2 inches and a diameter of 8 inches for a unit tuned to the aeronautical 
band (121.25 MHz). The DDRR is intended for use on a vehicle. A radome 
is available to protect it from the weather. This antenna has a similar radia-
tion pattern to a 1/4 wave whip. It exhibits unity gain; however, its high Q 
gives it narrow bandwidth, which makes it ideal for areas with high inter-
modulation from off-air signals. For a 2-to-1 standing wave ratio, the DDRR 
has a 3 MHz bandwidth vs. the 10 MHz bandwidth of a 1/4 wave vertical. 
The DDRR has the advantage that it requires very little ground plane 

area to achieve its characteristics. This suggests fha this antenna could 
be mounted on the front of a vehicle; this may be a consideration if roof 
space is a premium. 

Rubber duckies and others 
A popular antenna for use in portable detection is the " rubber duckie." 

The types used on communications transceivers ar 1/4 wave helically 
wound antennas that have a narrower bandwidth than conventional 1/4 wave 
verticals. Scanner-type "rubber duckies" also may be helically wound, 
but generally have a somewhat broadband character stic. Neither design 
has well-characterized gain: however the wider band idth scanner anten-
nas are more suitable for portable detection and I ation of leaks than 
are communications transceiver "rubber duckies." 

Direction finding (DF) antennas: Several types are available; the 
references contain many examples of DF antennas a d their application. 
One of the simplest vehicle-based DF techniques is o use two Yagis at 
a frequency in the high aeronautical band. The gain of the antenna will 
make up for any anticipated free-space losses a d the directional 
characteristics will allow isolation of the leak. The ini ial direction of the 
leak can be determined with each Yagi oriented towa d each side of the 
vehicle. Switching between each antenna will tell the technician where 
to start the search. 
A more sophisticated approach is to use multiple vertical antennas and 

Doppler techniques. Several antennas can be switche electronically and 
the direction of the incoming signal can be determin from the relative 
phase of the signal at each antenna. The relative be ring can be read 
out on an indicator device giving the initial direction of he search. These 
devices seem to be very sensitive due to multipath a d require a lot of 
patience to use. False indications while the vehicle i in motion as well 
as at rest are very common. 
These systems usually use an audio tone as the ant na commutating 

signal. The recovered audio is then used to determine he bearing of the 
signal. The audio tone is usually placed at the lower c mer frequency of 
the audio response at most receivers. Its placement c uses some prob-
lems if the receiver does not have adequate response a the commutating 
frequency. Future possibilities include real-time processi g of the recovered 
Doppler signal to determine the validity of the reading. nother possibility 
is to place the commutating tone within the audio passband of the receiver 
to ensure a reliable bearing indication. 

Near-field loops: Once a leak is detected it must be located, isolated 
and repaired. Isolating a leak is usually the most difficult part of the task. 
Near-field probes can assist in this process by using the magnetic field 
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of the leak instead of the electric field. The magnetic field has a more pro-
nounced attenuation effect with distance and does not seem to exhibit 
the same extreme standing wave effects that electric fields demonstrate. 
The classic near-field loop is shown in Figure 4. It is easily constructed, 

commercially available and is usually tuned to one frequency. There is 

no specific calibration requirement except that it Le tuned for maximum 
response. Once connected to a sensitive RF voltrieter it is moved along 
the strand until a maximum response is achieve 

Another type of near-field probe is a very short vrtical antenna. These 
are usually used with portable detection equipment to locate a leak when 
the receiver is very near to the source. They take the form of a short, single 
element attached to the input of the receiver. The effect is to desensitize 
the receiver and allow variations in field strength to be noted. 

Understanding antenna behavior 
The best reference for a practical and theoretical understanding of 

antenna behavior is the American Radio Relay League's Antenna Book. 
This reference is revised on a regular basis so that some of the material 
might not be repeated every issue. However, much of the basic material 
has not changed since the early 1950s and is repeated unchanged. Much 
of what has changed is related to current work in he amateur arena. It 
is this author's view that the 1970 and 1988 issues r present good overall 
references for any technical personnel who has t deal with antennas. 

Acknowledgement: Several of the illustrations in thi article are used with 

permission of the ARRL. 
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CATV and amateur radio: 
Toward peaceful coexistence 
By Jonathan L. Kramer, KD6MR 
Vice President ot Technology. Communications Support Corp. 

The title of this article exemplifies a primary desire of the majority of plant 
managers and technicians in our business. Why, then, does the issue of 
cable TV interference (CATVI) to amateur radio operations due to signal 
leakage continue to be a major concern for many operators? The parallel 
question is, "Are we destined to continue to stir the ire of hams?" 

It is not the goal of this article to tell you how to eliminate CATVI. Rather 
the goal is, through understanding the underlying issues, to help you face 
the inevitable challenge head-on in a positive and productive manner. 

History tells the tale 
The history of our stormy relationship with amateur radio goes back to 

the early 1970s. As our industry graduated to provide our subscribers with 
more than the 12 off-air channel assignments, we ventured into the use 
of the mid-band to provide additional channel carriage capacity. This band 
of frequencies lies between 108 and 174 MHz. 
Asthe pressurefor additional channels grew and equipment manufac-

turers increased the operational gain and bandwidth (while decreasing 
the distortion products), we saw our industry expand into the super- and 
hyper-bands. But every time we expanded our channel carriage band-
width, we encroached into someone else's primary domain. 
The Federal Communications Commission views cable TV systems as 

non-broadcast facilities utilizing "closed" transmission links. In plain 
language, this means that we are required to deliver our signals without 
their leaking out of our closed, coaxial transmission systems. Our carriage 
of cable channels in the on-channel mid-band, super-band and other 
bands is on a secondary basis. That is, we can use these frequencies as 

long as we don't cause harmful interference to the 
users assigned by the FCC. 
Who are the FCC-assigned primary users of the C 

and hyper-bands? Aircraft, amateurs, fixed and m 
(like delivery trucks, taxicabs and railroads), and pub'i 
ment, police, fire, forestry) two-way, to name just a few. 
them primary authority for over-the-air use of freque 
a secondary basis. When we as secondary users 
the over-the-air world, we can violate our FCC author 
ondary user. And this is how the real trouble begin 

rimary (over-the-air) 

sub-, mid-, super-
*le private two-way 
safety (e.g., govern-
he FCC has granted 
cies that we use on 
ak our signals into 
tion to be the sec-

The ham radio connection 
It didn't take long for the relationship between the 

communities to deteriorate as hams began to hear t 
centered on 145.25 MHz (Ch. 18 or E, depending on 
tion scheme) in the lower portion of their 2-meter ban 
cable systems using Ch. 23/K (223.25 MHz) introdu 
unwelcome noise into the center of the amateur 22 
Many ham VHF receivers in daily use have an o 

rated at or better than 0.5 µV. When you consider that 
leaks below 20 µV/m are not treated as priority issues 
you can begin to understand how the rift betwee 
amateurs grew. 
The American Radio Relay League (ARRL), based in Newington, Conn., 

represents over 100,000 amateur radio operators in the United States. 
Founded in 1914 as the principal legislative (read: "p itical") represen-
tative of the amateur community, the ARRL has take a leadership role 
before the FCC in representing what the ARRL consid rs to be the signifi-
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cant detrimental impact of CAN leakage on amateur operations. 
By January 1982, our relations with the amateur radio community had 

deteriorated to the point where the ARRL filed a Request for Proposed 
Rulemaking with the FCC asking that the cable industry be directed to 
cease using amateur frequencies. At about the same time, the ARRL 
established a ' CATVI Desk" at its headquarters office as a central clearing-
house for amateur-generated cable leakage complaints. System- and 
corporate-level engineering representatives were invited to register them-
selves to assist in resolving complaints. 
Throughout the late 1980s the relationship between amateur radio com-

munity and cable operators improved. This was due largely to the efforts 
of many diligent cable operators and plant managers who began to patrol 
their systems in earnest for leaks. Others made overtures to local amateur 
radio groups asking for assistance in locating leaks and correcting prob-
lems on a same-day or next-day basis. The ARRL and the National Cable 
Television Association have established a formal method of passing on 
CATVI complaints from hams to local cable operators. 
Many operators are encouraging the hams on their technical staffs to 

get involved in local amateur radio clubs and meetings. American Televi-
sion and Communications Corp. and Jones I ntercable are good examples 
here. One of ATC's corporate engineers and a ham radio operator; Steve 
Johnson, spoke on CATVI issues at the 1988 ARRL Southwest Conven-
tion. His trip was sponsored by ATC. Jones Intercable's Roy Ehman, Bob 
Luff and Ron Hranac, also hams, have conducted several seminars on 
leakage, teaching many industry employees (including me) about the 
impact of and cures for CATVI. 

How to fix that leak 
You've probably noticed that I have not yet addressed the issue of cor-

recting CATVI; I don't intend to. Many authoritative articles on the subject 
have been published, and I'm assuming that the reader knows how to 
identify leaks and make corrections. (Remember, your first cumulative 
leakage index filing is just around the corner) Instead, I'd like to share some 
down-to-earth approaches to dealing with CATVI on a "people basis." 
The best approach to solving a CATVI problem is to prevent it before 

it starts. By "problem," I don't mean the leak itself; I'm talking about the 
angry ham or subscriber who is demanding that you plug up the system 
now! 

I knew of a system where the CSRs would discourage sales of specific 
premium channels in certain areas because of ingress tearing up the pic-
tures. Not surprisingly, the local ham community was quite angry with the 
operator. The community had a VHF paging transmitter located within 
100 feet of the trunk and several ham radio 2-meter repeaters were just 
as close. A quick trip to the system warehouse showed the just-hired 
technical manager that the techs were still using trunk and feeder con-
nectors without integral sleeves. He ordered new connectors with sleeves, 
developed a preventive maintenance program to install them and let the 
techs loose. 

The immediate results were that the system could sell pay services to 
a larger group of the subscriber base, which the general manager and 
sales manager loved. The technical manager actually got calls from hams 
asking what he had done to eliminate "that darned buzzsaw," which he 
loved. The number of calls for ingress went down to nearly zero, which 
the techs loved. (Oh yes: I was that technical manager.) 
Have you identified the members of your technical department who are 

hams? Many systems attract hams as technical employees because of 
the parallel in hobby and employment. These "amateur ambassadors" 
(pun intended), if properly trained, speak both languages: ham and cable. 
They can empathize with the distressed hams—unable to hear their favorite 
local repeater over your sync buzz—and usually learn about many more 
leaks in the local area. This in turn can directly and positively impact your 
CLI by allowing you to find "hot spots" in advance of your routine drive-
out or flyover. 
How about asking your general manager to underwrite the cost of the 

newsletter of the local ham radio club (in trade, of course, for a reasonable 
sponsorship announcement)? I've used this particular tool with great suc-
cess. It is a true "win-win" approach that, on a yearly basis, usually costs 
less than a couple of spot ads in the local paper. 
Hams, as technically trained communicators, have a natural interest in 

the operation of your system and headend. Why not offer to show off your 
operation and, at the same time, tell them about what you are doing to 
track down and eliminate CATVI? By all means, show them your leakage 
receivers and explain how you patrol for leakage. 

Let your franchisors (usually at city hall) know that you take complaints 
from hams seriously. At renewal/modification time, you may find yourself 
facing a group of angry hams offering the city fathers sample franchise 
language attempting to limit your use of ham frequencies. 

But remember, none of these recommendations will be worth your con-
sideration if you have not yet made your own commitment to addressing 
leakage in general and specifically CATVI. You will likely have a very nar-
row window of opportunity to resolve CATVI problems before a call goes 
to your local FCC field engineering office. (By the way, it is not unusual 
to find out that the FCC engineer assigned to investigate that nasty CATVI 
complaint logged against your system is also a ham operator.) 

A people issue 
CATVI is a people issue with a dark, long, underlying history. When you 

compare the current, relatively calm waters of CATVI with the past stormy 
seas, you might be lulled into believing that the problem is behind us. In 
fact, the problems we caused ourselves in the past could resurface with 
little warning. It just takes a little bad judgment (or neglect) to rekindle the 
CATVI fires. If we are to continue to use shared frequency assignments 
as secondary users, we must continue to put forth maximum effort to pre-
vent leakage. Like most ongoing technical issues in our business, our com-
mitment to resolve CATVI is directly reflected in how well we do our jobs 
overall. 

Ham operators in CATV industry 
The following is a list (in alphabetical order) of amateur radio operators employed in the CAN industry. The 150 who responded to the request 
in the April 1989 issue of "CT" provided their name, call sign, company, location and modes used. This list was compiled by Steve Johnson 
of American Television and Communications Corp. 

Acevedo, Nelson 
KP4FEN 
CAN Noroeste 
San Antonio, Puerto Rico 
SSB, FM, CW 

Adel Sr., John 
W5RR 
Precision Electronics 
Richardson, Texas 
SSB 

Allen, Fred 
KAgIYAE 
United Artists 
New Hope, Minn. 
FM, SSB, NEVVSLETTER ? 

Almeyda Jr., William 
NP4EX 
CAN Noroeste 
Aguadilla, Puerto Rico 
CW, SSB, FM 

Amos, Alan 
KN10 
Jerrold 
Stow, Mass. 

Andrews, David 
N1ESK 
Storer 
New Haven, Conn. 
2FM, 10FM 

Atkins, Gary Barnhart, Bill 
WOCGR AA5HH 
CSU Technical Services Cadco 
Ft. Collins, Colo. Garland, Texas 
HF/CW SSB 

Bailey, Wendell Bartlett, Dave 
KC3BU NOICOC 
NCTA United Artists 
Washington, D.C. Englewood, Colo. 

Barnes, Richard Beeman, Paul 
W4IXN KA2MUM 
Scientific-Atlanta Viacom 
Atlanta, Ga. Smithtown, NY. 

Bentley, Bill 
KB5HOX 
Times Mirror 
Midland, Texas 
HF, VHF, UHF, SSB, CW 

Beuret, Kit 
KH6JDE 
ATC 
Honolulu, Hawaii 

Bourne, Dave 
WB8TMP 
Pioneer Communications 
Columbus, Ohio 
HF20-10, SSB, Packet 
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Bowles, Tom Boume, Mass. 
W7VA 2M, CW40-80 
King Videocable 
Seattle, Wash. 

Bray, James 
WOFBC 
ATC 
Kansas City, Mo. 
HF/CW, SSB 

Brillhart, Scott 
N5JJZ 
United Artists 
Tulsa, Okla. 

Burton, Jack 
WB2CJS 
Cablevision 
Woodbury, N.Y. 
2FM, 440FM 

Carey, Bill 
KC4BPK 
ATC 
Fayetteville. N.C. 

Ciciora, Walt 
WB9FPW 
ATC 
Stamford, Conn. 

Clayton, Francis 
AH6X 
Kauai Cable 
Kekaha. Hawaii 
SSB, FM 

Cohen. Jeff 
N1ACO 
Harmon Cable 

Colegrove. Tom 
WA6QBQ 
Lectro Products 
Canyon Country, Calif. 
220FM 

Coombs, Gary 
N4OJW 
Scientific-Atlanta 
Atlanta, Ga. 

Cordero, Francisco 
KP4CJ 
CAN Noroeste 
Aguadilla, Puerto Rico 
SSB. CW, FM 

Crown, Ron 
KH6JI 
Kauai Cable 
Kalaheo. Hawaii 
HF-SSEt, 2FM, 450FM 

Dawkins, Al 
KOFRP 
Consultant 
Aurora, Colo. 

Dickenson, Bob 
W2CCE 
Dovetail Systems 
Bethlehem, Pa. 

Dillow, Doran 
WA8EOW 
United Artists 
Grand Rapids, Mich. 
2FM, 6SSB/CW, 80-10SSB/CW 

Ehman, Roy 
VE6EV 
Jones Intercable 
Englewood. Colo. 

Eide. Joe 
KB9R 
ATC 
Eau Claire, Wis. 
CW, P RTTY, AMTOR 

Evanyk, Walt 
W8KSW 
Precision Electronics 
Richardson, Texas 
SSB, AM. FM, CW, FSTV, Packet 

Ferguson, Jan 
W4REN 
ATC 
Melbourne, Fla. 

Ferguson, Michael 
KO2K 
Cable Technology Acnnriates 
Syracuse, NY. 
CW, SSB, FM 

Figal, John 
WBOCUC 
United Artists 
Denver, Colo. 

Fitch Jr, William 
KA2AFG 
NewChannels 
Troy, NY. 
80-10, 6, 2 

Flessner, Andy 
KA9ARM 

Insight 
La Grange. Texas 
2FM, Packet 

Gall, Don 
NOCPN 
ATC 
Kansas City, Mo. 

Greene, Doug 
NQ91 
Jones 
Englewood, Colo 
2FM, AN, Packet, HF 

Grunewald, Peter 
KA2ZHA 
Cablevision 
Hudson, Mass. 
CW 

Gunter, Kenneth 
W5ZJ 
Columbia 
San Angelo, Texas 
CW/SSB-40-20 

Gum, Eugene 
W4TFM 
Central Virginia 
Winchester, Va. 
SSB, CW 

Hampton, Jim 
WA3YXX 
Starview 
Claymont, Del 
2M, 10M, UHF, AN 

Hansen, Tom 
N8DGD 

United 
Grand 
2FM. S 

Harrin 
N7KOJ 
KBLCO 
Portland 
440, 2M 

Hartson, 
WA8ULE 
Post-Nev 
Phoenix, 

Mists 
apids, Mich. 
B. CW 

Dn. Joel 

Hatch, E 
AB4A0 
ATC 
Melbour 

Haworth 
WA4QPF 
ATC 
Maitland 
2FM 

Ore. 
Packet 

Ted 

Ariz 

Fla. 

Hayashi, I hiharu 
JA3ILI 
DX Anten 
Kobe City, rapan 
20-10SSB/ W/RTTY, 

Amtor AMSAT 

Heim, Bob 
K8HLH 
Erie Counts Cablevision 
Sandusky, 4Dhio 
SSB, FM NEVVSLETTER ? 

Extended Value 
Broad application Mini Trunk Line Extender Triple Crown 
Model: LA4229. Over two decades of innovative electronics 
experience is built into each and every Triple Crown amplifier. 
This assures you of dependable performance and excellent 
value. 

• Selectable Bandwidth up to 450 MHz. 

• Dual integrated circuit design. 

• Automatic Level Control (LA4229ALC). 

• 29dB Gain. 

• Two way capability. 

• Single "snap-in" module. 

• 18-60 Volt switching mode high efficiency power 
supply. 

• All input and interstage Controls built in. 

• External test points. 
• Corrosion resistant housing with stainless steel 
hardware. 

4560 Fieldgate Drive (416) 629-1111 
Mississauga, Ont. L4W 3W6 800-387-3205 (U.S. Only) 
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The widest choice 
of power supplies 
made in the U.S.A. 
FERRO 

Amps 

2 

4 j 

6 um 

e 
12 J'O 

15 a 

18 all 

STANDBY 

Amps 

4 j 

6 um 12a 
15 UN 

Now, you'll cut your power bill down to size. 
Why buy 15 amps and run, inefficiently, 
at 9 amps? 
Now, buy only the power you need! Lectro 
has 7 different power supplies, the widest 
range in the industry by far. Lectro's efficient 
Sentry II, plug-in, modular standby 
power supplies are available in 5 different 
sizes, too. Nobody else comes close. 

Call 1-800-551-3790. 
In Georgia, (404) 543-1904 

.à Lectro 

Less is more! The less power you waste, the 
more money you make. And if your capacity 
changes, just unplug one Lectro module...and 
plug in another! 

Lectro is in the business to meet your needs 
today. When you need even more tomorrow, 
we'll be the first to respond. Again. 

Reader Service Number 26. 

RO. Box 567 
420 Athena Drive 
Athens, GA 30601 

More power to you. 



Now you see it... 

0.1 dB resolution through your longest cascade, and 
5-600 MHz system sweep frequency range 

automated scan set-up, anda full-featured 5-600 MHz 
spectrum analyzer in the same portable package 

And you see it on a 33/4 " x 7" solid-state display, 
with absolute linearity for both frequency (within 25 
KHz accuracy) and amplitude (within 0.1 dB). You 
see Frequency Response in your system across any 
or all of the 5-600 MHz range, with or without active 
carriers on the system. 

You also see Spectrum Analyzer measurements — 
such as Carrier-to-Noise, lntermodulation, and 
Radiation — with the same precision, called up with 
automated pushbutton convenience. 

And, seeing your actual system performance is the 
first step to an efficient preventive maintenance 

program. 

Maybe the question is not whether you should see 
the CALAN Model 1776,1777 in your system, but 
rather how long you can afford not to. 

Reader Service Number 28. 

A LAN 
CABLE AND LOCAL AREA NETWORKS 

CALAN, Inc. 
R.R. 1, Box 86T 

Dingmans Ferry, PA 18328 

(717) 828-2356 

Hemmings, Brian Kaser, Gary 
KA3CTP AB8Y 
ATC Adelphia Cable 
St Louis. Mo Richland, Mich 
2M. 440 160-10/SSB/CW 

Henley. Lynn Kean, Peter 
KB4JXY K2AXI 
American Cable Mystic Star 
Columbus, Ga. Rock Tavern, N. 

CW, SSB. FSK 
Herrman, Tony 
KDOZE Kelsey, Charles 
ATC WB2EDV 
Kansas City, Mo. Village of Mayvi 
HF/CW. SSB Mayville, N.Y. 

UHFNHF/FM 
Hill. Tommy 
KD4EN Krues. Mike 
Comcast WB8MMR 
Meridian. Miss. ATC 
HF, VHF. Packet Columbus. Ohio 

HF, UHF, VHF 
Hodges, Marsha 
KAOUIN Kosek. Bill 
ATC WA2KXY 
Kansas City, Mo. ATC 
2M Albany, NY. 

SSB, AM, FM, C 
Holmes, Fredrick 
N1G10 Kramer, Jonatha 
Northeast Cablevision KD6MR 
Ayer. Mass, Consultant 
SSB. CW, FM, HI IY, Laguna, Calif 

Packet, ATV 2FM, Packet 

2FM 

Honnold, Fred Kula!, Matthew 
W6YKM WB3FNZ 
King Videocable CATV Service 
Jackson, Calif. Freeland, Pa. 

SSB. OW, FM, 2M 432, 6M 
Hranac, Ron 
NOIVN Langevin, Larry 
Jones Intercable K1GXU 
Englewood, Colo Greater Media 
ATV. Packet, 2M, 6M, HF Chicopee. Mass. 

Johnson, Glenn Lewis, Jon 
WB7UXS KH6MS 
ATC ATC 
Emporia, Kan. Honolulu. Hawaii 
HF, 2M 

Lies, Gene 
Johnson. Kenneth NN5A 
WA7YHN Jones Intercable 
Cablevision Albuquerque, N M 
Moscow, Idaho 2FM 
HF/SSB, 2FM 

Luff, Bob 
Johnson, Rey W3GAC 
K8JCB Jones lntercable 
United Artists Englewood, Cola 
Denver, Colo 2FM, AMSAT 
2FM 

Johnson. Steve 
WAVE 
ATC 
Englewood. Colo 
2FM, 10SSB, Packet 

Jones, Herb 
KA4NIF 
ATC 
Melbourne, Fla 

Karr, Randy 
KC410T 
Channel Master 
Clayton. NC 
HF, 2M 

MacLeod Doug 
N8ASM 
Comcast 
St Clair Shores, Mi h 
2FM 

Maziarz. Joe 
K8BIU 
NASA Lewis 
Cleveland, Ohio 
FM, Packet 

McDonald, Stan 
WA41Z1 
Scientific-Atlanta 
Atlanta, Ga. 

Kasekamp, Marlon Michael, Tracy 
KK3L AA9Z 
TCI TCI 
Cumberland, Md. Hartford City, Ind.Rnly 
HF/SSB. VHF/UHF/FM, 10FM CW, SSB. FM. P 

32 JULY 1989 COMMUNICATIONS TECHNOLOGY 



Michaels. Joe 
KAfiG I B 
ATC 
Emporia, Kan. 
HF, 2M, Packet 

Moore, Doug 
KAOTQJ 
ATC 
Kansas City. Ma 
HF/CW, SSB 

Moore, Marcus 
N4RYD 
Scientific-Atlanta 
Atlanta, Ga. 

Mountain, Ned 
WC4X 
Wegener Communications 
Duluth, Ga. 

Musser, Dennis 
KA5GTM 
Cox Cable 
Oklahoma City, Okla 
2M, 10M, SSB, Packet 

Myers, Ron 
KH6JQP 
Comband 
Virginia Beach, Va. 

Nydegger, Charles 
WA9HCU 
Cardinal 
Crawfordsville, Ind 
75SSB, 2M, 6M, FSTV 

Orwen, John 
KBJ/I(E 
Metrovision 
Lincoln, Neb. 

Ottinger, Michael 
NX90 
TCI 
Lebanon, Ind. 
FM, AM, SSB. HF, VHF, UHF, 
p RTTY 

Pangrac, Dave 
WAORN P 
ATC 
Stamford, Conn. 
2FM,HF/SSB 

Paul, Cliff 
W2JEA 
Consultant 
Port St. Lucie, Fla. 

Peterson, Michael 
KA(ÉYAD 
United Artists 
New Hope, Minn. 
FM, SSB, NEWSLETTER ? 

Phelps, Alan 
KA4DXM 
Jones Intercable 
St Leonard, Md. 

Preston, Charles 
N4SXM 
North Georgia Communications 
Norcross. Ga. 

Prince, Bradley 
N3GMT 
Adelphia 
Plymouth Meeting, Pa. 
2M 

Pringle Jr, Leon 
W5NA 

Pine Belt 
Hattiesburg, Miss. 

Radzik, Jack 
N2RK 
LAC 
Horseheads, N.Y. 
75SSB 

Reed Jr., Oscar 
VV3FFQ 
Reed Agsnciates 
Silver Springs, Md. 
160-10,2M 

Reihs, Warren 
W1360KA 
ISS 
Thousand Oaks, Calif. 
2FM 

Reynard, Rand 
NODYQ 
ATC 
Kansas City, Mo. 
2FM.Packet,CAP 

Rosenberg, Eric 
WA6YBT 
C-SPAN 
Washington, D.C. 
VHF/Packet, AMSAT 

Runkle, Fred 
K4KAZ 
Scientific-Atlanta 
Atlanta, Ga. 

Rupert, Scott 
N3DDZ 
ICI 
Apollo. Pa 
FM, SSB, 2M, 440 

Sabraw, Martin 
N8IWQ 
Starion 
Ada, Mich. 
CW, SSB, FM, AFSK, AP/ 

S-A Ham Radio Club 
WA4LOJ 
Scientific-Atlanta 
Atlanta. Ga. 

Sambol, Don 
K7CS 
ATC 
Englewood, Colo 
HF/CW 

Scott, Noel 
KAJITWQ 
ATC 
Kansas City, Mo. 
HF/SSB/CW, 2FM/SSB, Packet 

Sell, Bob 
WB40EZ 
ATC 
Melbourne, Fla. 

Serafin, Neil 
KEOXL 
Gardner 
Golden, Colo. 
2FM 

Sexton, Burl 
KO4V 
Scientific-Atlanta 
Atlanta, Ga. 

...now they don't! 

non-interfering to addressable converters 
non-interfering to VCRs 

non-interfering to high-speed data carriers 

They don't see their VCRs affected by your system 
sweep. And they don't see any interference with the 
addressable converters. The CALAN Model 1776 
1777 Integrated System Sweep Spectrum Analyzer 
eliminates this interference on the system. 

They also don't see your improved preventive 
maintenance program, performed during normal 
daytime working hours. 

What they do see is a dramatic improvement in the 
picture quality, reduced down-time on the system, 
and no reason for complaints. 

What you won't see is how you maintained your 
system without it. 

NNE) I (»i NI IkF N NF TV.  

CALAN, Inc. 
R.R. 1, Box 86T 
Dingmans Ferry, PA 18328 
(717) 828-2356 
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BY THE YEAR 2000, 
ALL AMPLIFIERS 

MAY E T $ Goon 

With the 
Magnavox 
Spectrum 
2000 Series 
you don't have 
to wait that long. 
Introducing the shape of the future 
in amplifiers. Developed through ex-
tensive research, the new Spectrum 2000 
is the most technologically advanced amplifier 
series available. Inside and out. 
Designed to shield your broadband electronics from 

the merciless elements, the Spectrum 2000 housing" is 
unlike any other. Computer designed convection fins pro-
vide superior heat dissipation in either vertical or horizon-
tal installations—keeping internal modules cool. Plus, our 
improved weather and RF seals lock out external elements. 
Our extended 5/8 inch ports are standard and are de-

signed to accept a heat-shrink seal where the cable enters 
the housing. And our optional right angle ports even elim-
inate the need for 90 and 180 connectors making it a snap 
to mount in aerial, vault and pedestal installations. For ease 
of maintenance, the cover is reversible and always opens 

in the 
most con-

venient way. 
And it closes 
tight so no 

special tools 
are needed. 
rhe Spectrum 

2000's 600 MHz 2-
way chassis features 
improved surge char-

acteristics for protection 
against transient power surges 

and color coded fuses for quick iden-
tification and easy replacernent. 

Available in a variety of bandwidths and bandsplits for 
worldwide usage, the Spectrum 2000 amplifier is compat-

ible with all Magnavox modules manufactured since 1972. 
Bring your broadband system into the next century with 

the Spectrum 2000 amplifier series. Call your Magnavox 
representative for more information. 

MAGNAVOX 
vitarff 
CATV SYSTEMS, INC. 
100 Fairgrounds Drive. Manlius. NY 13104 
(315) 682-9105 Fax (315) 682-9006 
1-800-448-5171 (In New York 1-800-522-7464) 

'Patent Pending 

Reader Service Number 29. 



Shaw, Bob 
KB8BIY 
Pioneer Communications 
Columbus, Ohio 
2M, 220, ATV, tOSSB, Packet 

Shimko, Gary 
WA8OTR 
Precision Electronics 
Richardson, Texas 
SSB 

Sebring, Gary 
KAJZIDWE 
Siebring Electronics Co. 
George, Iowa 
HF/CW, 2M, Packet 

Sigler, Glenn 
N8IJY 
Pioneer Communications 
Columbus, Ohio 
SSB, CW, 2M, Packet 

Skinner, Russ 
WA8EQX 
United Artists 
Montvale, N.J. 
6M, 2FM, AN 

Smith, Bill 
W5USM 
Cadco 
Garland, Texas 
SSB, CW, FM. Packet 

Sotirhos, Jerry 
KB7ICS 
Heritage 
San Jose, Calif. 
SSB/HF20, 40, 80, 2FM, 220FM 

Squires, Steve 
WB9LKT 
United Artists 
Galesburg, Ill. 

Stele Raleigh 
NY"( 
ATC 
Austin, Texas 
HF/CW 

Strahan, Dave 
N7LSD 
TCI 
Seattle, Wash. 

Sutton, Dave 
WA9J 
United Artists 
Galesburg, Ill. 

Swanson, Pete 
KA2lAY 
Eagle 
Liverpool, N.Y. 
10, 15, 20, 80, 2FM, Packet 

Taylor, Jim 
K9JT 
The Video Terminal 
Milwaukee, Wis. 
HF/CW/SSB, VHF/UHF/FM 

Thomas, Ray 
Awaiting 
Telecable 
Springfield, Mo. 

Thompson, Mike 
KAOWJCI 
ATC 
Kansas City, Mo. 

Tonge, Tim 
KAOMWA 
ATC 
Englewood, Colo. 
2FM, Packet, HF/CW/SSB 

Troutman, Edwin 
WA3TFX 
Adelphia 
Winchester, Va. 

Tschirner, Alan 
KAIDTQH 
ATC 
Kansas City, Ma 
SSB, CW, 2FM. 440FM, 

Packet, CAP 

Tyrrell, George 
KOCK 
Hewlett-Packard 
Englewood, Cola 

VanBuren, R.H. 
W5ILH 
Cablecom 
Kirksville, Mo. 
2M,10M 

VanDamme, Michael 
N6MOF 
Heritage 
San Jose, Calif. 
VHF/UHF/FM. P RTTY, 
HF/AM/P/SSB 

Voiles, Art 
N5BZL 
Texscan 
Fort Dodge, Iowa 

Vyverberg, Chuck 
WB7NNF 
Cox Cable 
Spokane, Wash 
VHF, Packet 

Walker, Dane 
WB6JNP 
Hughes Microwave 
Torrance, Calif. 
2FM, Packet 

Wanderer. Bob 
KT2D 
United Artists 
Pompton Lakes, N.J. 
CW/SSB/160-10, 2FM, 440FM 

Wasleske, Bruce 
WB9YVT 
Jones lntercable 
Mosinee. Wis. 

Wightman, Gary 
WA8MCD 
Cablevision 
Kalamazoo, Mich. 
2FM 

Wilke, Allen 
KEEN 
ATC 
Kansas City. Mo. 
HF/CW, SSB 

Wilkenson, Mike 
N5I0P 
Precision Electronics 
Richardson, Texas 
SSB, Packet. FM 

Wiltshire, Dan 
KB8BKF 
Pioneer Communications 
Columbus. Ohio 
SSB, CW, NOVICE BANDS 

Winn, Al 
KA9CAS 
ATC 
Terre Haute, Ind. 
2M, 10M, Packet, HF NET? 

Witherspoon, Brian 
KB4RAB 
Alert Cable TV 
Clayton, NC. 
CW 

Wolcott, Mike 
WB40EX 
Scientific-Atlanta 
Atlanta, Ga. 

Wonn, Jim 
W3GCZ 
C-COR 
State College, Pa. 

Wyatt, Tim 
KPYE 
ATC 
Kansas City, Mo. 

Young, Scott 
N4HLA 
ATC 
Memphis, Tenn. 

Younker, Dennis 
NE6I 
Jones Intercable 
Santee, Calif. 

Zeidler Sr., David 
WB6TBT 
LucasFilm 
San Rafael, Calif. 
2FM, HF/SSB 

Zhorne, Brent 
WB9FHI 
United Artists 
Galesburg, Ill. 
HF/SSB, RTIV, Packet, 2FM, 
440FM 

Please send any additions 
or corrections to: 
Steve Johnson, NOAYE 
c/o ATC 
160 Inverness Drive West 
Englewood, Colo. 80112 

YOU TOLD US... 
"I waste too much time 
looking for misplaced 
parts/supplies on my truck." 

So we invented the TAILGATER 
LIDSYSTEM. 

With the TAILGATER 1.11)-
SYSTEM, tools and supplies can 
easily be organized in specialized 
compartments. All within view at 
a glance. The TAILGATER 

,4ka. 

1,11)SYSTEM helps you find what 
you want, when you want it. So 
you'll spend more time working, 
and less time worrying. 
Find out how. 

Call 408/424-7710 

Vonalie %NY lid System 

TAILGATERe, 
561 Brunken Ave., Ste. H 
Salinas, CA 93301 

Reader Service Number 30. 
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How to cost-justify 
your signal leakage software 
By Harry E. Long 
Presdent, Long Systems Inc 

Over 40 years ago a new invention was 
changing our society forever; this new electronic 
wonder was television. In addition to the broad-
cast side of the industry, it spawned another 
billion dollar baby—cable TV—that supports 
most of you reading this. 
And now our children are undergoing a similar 

revolution. This time the perpetrator is the micro-
computer. With the number of computer maga-
zines available, you would think microcomputers 
have been with us for decades. However the first 
popular micros were introduced in the mid-1970s. 
Although there are still some CATV systems re-
sisting evolution, most have one or more micro-
computers. 

So, now that we have all this power at our 
fingertips, the question becomes how we can 
best harness it. As it relates to signal leakage, you 
may be considering a specific software package 
to help manage the situation and perhaps are 
running up against some opposition over this 
expenditure. Let us now prove how we can use 
this new technology to help manage signal 
leakage. 

MAP • a • bil • ity 
from USGS data 

DIGITAL MAPS 
for AutoCAD" users 

ideal for: 
• cable system design 
• detecting terrestrial 

interference 
• marketing strategy 

includes roads, highways, 
waterways, powerlines, 

railroads, landmarks, contours 
and terrain data. 

MERICAN 
DIGITAL 

CA RTOG RAPH Vim 
715 W Parkway, Suite A • Appleton, WI • 5491-1 

414-733-6678 

Reader Service Number 31. 

First, the cumulative leakage index (CLI) arith-
metic and logging requirements are not that dif-
ficult. For a simple example of 10 theoretical 
leaks, we could easily calculate CLI using just 
a pad and pencil. Part 76 of the FCC rules re-
quire only the date detected, date repaired, loca-
tion and probable cause be logged for each leak. 
Nothing so far that we cannot handle without a 
computer. 

At what point does this task become complex? 
The rules assume simply that every leak you find 
you will fix. Therefore you have no need to log 
the strength of the leak. How many of us have 
the manpower to fix every leak we find and do 
so within the current quarter? This creates the 
necessity for the leakage manager to be able to 
track which leaks have been repaired, which 
ones have not and which ones are leaking at the 
strongest intensity (and need urgent repair). 

What can software do for us? 
Repair work orders and other reports: Accept-

ing reality, it would be helpful if the software could 
print repair work orders (RW0s) to give to the 
technicians. And a listing of leaks by size, largest 
to smallest, allows us to swiftly select leaks that 
need RW0s. Throw in a few other reports for 
good measure. 

If you are doing any task (sometimes no matter 
how insignificant), management will always want 
to analyze it. Make sure your software will pro-
vide some sort of analysis reports such as how 
often each type of leak occurred. Of course, this 
also will cause you to track more information. (But 
you may not get your purchase requisition 
approved if you do not create more work for 
yourself.) 

Converting units of measure: Since logic and 
the FCC dictate that we must eliminate the larger 
leaks first, we must be able to determine the 
relative intensity of them. There are many com-
mercially available signal level meters that can 
provide a reading. However, until recently most 
meters did not read in microvolts per meter 
(µV/m), as the rules provide. Now, you must go 
through a conversion process to convert to the 
FCC standard unit of measure; your computer 
software should do this for you. Once again, you 
can probably perform this step with a calculator, 
but have you ever experienced the agony of 
doing anything hundreds of times or more by 
hand (for cost-justification purposes we call this 
"labor intensive")? 

Converting distances: Part 76 requires that the 
technician be three meters (10 feet) away from 
the source of the leak during the once a year 
structured ground-based patrol used for calcu-
lating CLI. Reality sets in again when there is a 
backyard easement and you are sitting in a truck 
75 feet away from the cable. Since there is no 
practical way to always be the regulated distance 
from the leak source, your software should be 
able to apply standard attenuation factors and 
accurately convert to as if you were 10 feet. This 

also could be done with a calculator but be sure 
you delegate the chore to someone else. 

Let us discuss the once-a-year calculating of 
CLI. If you have repaired every leak as you found 
them, your CLI equals zero (passing). No prob-
lem, except the FCC wants you to cover your en-
tire system within a two- to three-week timeframe. 
Not to appear unsympathetic, the FCC permits 
you to only drive out 75 *cent of your system 
(as long as you include the I akiest portion of your 
plant). However; this does ot leave enough time 
to detect and repair; henc , you will end up cal-
culating CLI. 
Here is the procedure for calculating CLI: 

Square each leak (make re you convert your 
reading to I.LV/m and as if ou were standing at 
10 feet). Add all the squar s together. If you did 
not test 100 percent of yo r plant, multiply the 
previous result by the tota plant miles divided 
by the miles tested. Then take 10 times the log 
(base 10) of your number. If the grand result of 
this calculation yields a number of 64 or lower, 
you pass. If not, you must go out and repair leaks 
until you do pass. (There is no such thing as turn-
ing in a failing CLI to the FCC unless you were 
looking to switch jobs anyway.) 
The FCC simplifies CLI by not including leaks 

under 50 LV/m. There is a g od reason why: The 
log part of the CLI calcula ion would require a 
plethora of leaks under 50 have any effect on 
the resulting index. This o viously eases your 
task tremendously. But do iot confuse the fact 
that leaks under 50 µV/m are not included in CLI 
with the fact that you must sti I log and repair leaks 
over 20 iiV/m. Also, remem er that just because 
you have repaired a leak des not mean that it 
is not included in CLI. If th4 repaired leak level 
is 50 µV/m or greater, you riust still include it in 
the CLI calculation. 

An experiment 
But is this software reall 

chase? Ask those responsibl 
chase requisition if they wo 
ticipate in an experiment. G 
log a sample 500 leaks. Th 
office, hand them a pencil, 
and they will help calculate th 
to have a pen with you for t 
chase requisition.) 

Not everyone will be convi 
last tactic is to pull out a piec 
how failure to meet the FCC 
result in a daily fine plus 
cessation of your pay chann 
exonerated from all respon 
The sad truth is that you n 

ware program to begin with 
doing is little more than a re 
maintenance program for y 
tunately your budget for that was cut years ago. 
If not, you would not have a 
nor would you be regulated. 
back to reality. Get that soft 

a necessary pur-
to approve the pur-
Id be willing to par-
out in the field and 

n, returning to their 
ad and calculator 
CLI. (Do not forget 
em to sign the pui 

iced as yet. So your 
of paper extolling 

equirements could 
ssible immediate 
Is and how you are 
ibility. 
ver needed a soft-
What the FCC is 
ulated preventive 
ur system. Unfor-

leaky system now 
ut wait a minute— 
are approved! 
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ONE KEEPS THE SUBSCRIBER 
IN THE PICTURE. 

THE OTHER KEEPS THE FCC 
OUT OF IT 

Twenty cents per subscriber — that's all it takes to 

upgrade to Times drop cable with lifeTime® 

protectant. And to avoid angry calls 

from subscribers and the FCC. 

With lifeTime, we intro-

duced the concept of adding ae 

flooding compound to drop cable — to give 

the extra protection you need against moisture 

entering the cable and degrading the shielding. 

When that happens, RF energy leaks into the 

atmosphere. And with the new CLI rules soon 

going into effect, that could lead to substantial 

fmancial penalties — and even loss of channels. 

Even if the FCC never calls, your subscribers 

will — with picture quality complaints that trigger 

expensive service calls. 

For a few cents more, lifeTime can lower your 

operating costs and eliminate penalty fees. 

So make the move to the new 

leader in drop cable. Call 

1-800-TFC-CATV. Or write 

Times Fiber Communications 

„ 
at 358 Hall Avenue, Wallingford, CT 06492. 

IFFC 
TIMES FIBER COMMUNICATIONS, INC.@ 

an JYY company 

Where technology meets the bottom line. 
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Training for leakage detection 

By Douglas Ceballos 
Regional Satety and Training, Paragon Minnesota 

It's almost 1990—do you know where your 
leakage technicians are? Are they part of your 
plant maintenance crew, service technicians or 
installation team? Or are they specific people you 
have hired to fill this particular need? 
Whichever course you take, you need a pro-

gram designed to train these individuals in the 
fine art of signal leakage. For example, would you 
show your personnel quick measurements with 
a particular device and send them into the field? 
That's like pointing out the steering wheel, brake 
and accelerator and telling someone who has 
never driven a car to take your Lamborghini 
through downtown traffic at rush hour. 
Now is the time to train. If you already have 

a program in place, congratulations! You are in 
the small percentage prepared to meet the fast 
approaching date of July 1, 1990. But if you have 
decided to put training on the back burner, be 
careful you don't get burned. 

Elements of training 
Location: Do you have a training site away from 

the "hustle and bustle" of the office or are you 
being constantly interrupted by people and 
phone calls? Consider holding thistraining away 
from the office. You also will need a setup point 
where you can calibrate your equipment. 

.MMMID «MM.» .1•• «/••••• 

OM 
"111. 

.11• 

•••1. 

The Cable Equipment 
Repair People 

• Line Amplifiers Repaired 
All Makes And Models 

• Signal Level Meters Repaired 
and Calibrated 

• Flat Rate Labor Plus Parts 

For reliable, guaranteed repairs, please 
send your cable equipment to ACS. 

ADVANCED CABLE SERVICES 

2045 S. Valentia St., Suite 4 
Denver, CO 80231 

FAX: (303) 337-3084 

Call (303) 337-4811 

We Market Used Equipment 

Reader Service Number 33. 

Leakage repair analysis 

All other F connectors 
61 percent 

Connector/splice 
3 percent 

No problem found _----
4 percent 

Other drop equipment 

10 percent Multitap plate 4 percent 

Drop cable 
2 percent 

Trunk/feeder 
1 percent 

Unauthorized connection 

16 percent 

Materials: Just don't teach how to measure 
leaks and send your people out. On the contrary, 
some of the information you will need to pass 
along includes: 
1) background on cumulative leakage index 

(CLI) 
2) the critical spectrum (aeronautical navigation 

and communication frequencies) 
3) units of measurement and conversion 
4) source of leakage; i.e., plant and subscriber 

drop 
5) monitoring, measuring and reporting leakage 
6) equipment operation and calibration 
7) maintaining system integrity—work habits, 

construction practices and preventive main-
tenance procedures 
Hands-on experience: This can be done in two 

phases: 1) Having an outside location, set up a 
calibration point with a reference leak. Familiarity 
with different types of leakage equipment used 
is important to the success of a CLI program. 
2) If personnel are new, have them ride out with 
a repair/audit crew to see first-hand the problems 
and different situations to look for. 

Reporting: There are as many different forms 
to use as there are engineers and technicians 
working on CLI. The best to use is the one most 
closely developed for your own needs. (The July 
1988 issue of CT gives examples of report forms 
and procedures.) 
Equipment usage: Usage of different equip-

ment will arise, with each product having its own 
advantages and disadvantages. Trainers should 
first use all equipment over a period of time to 
fully understand the peculiarities of each. The 
variables in equipment, frequency, leakage 
levels, distance to leaks, propagation of leakage 
and personnel competence all have great influ-
ence in how well leaks are detected. 

"Familiarity with 
different types of 
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is important to the 
success of a CD program." 
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ARE YOU SEARCHING FOR CLI COMPLIANCE EQUIPMENT? 
ONLY TRILITHIC HAS IT ALL! 

TFC-450 AND TFC-600 

FDM-4 

SEARCHER 

TRILITHIC is the only source for all your CLI 
compliance needs. 
• The new SEARCHER PLUS provides vehicle 
mounted and handheld CLI measurement 
capability. 
• The TFC-450 and TFC-600 frequency counters 
keep your carriers on frequency. 
• The SEARCHER midband channel receiver 
and the FDM Series of dedicated carrier 
receivers offer affordable leakage monitoring. 

[HORIZON 

illinfirlà Associates 

11C RPM' 
COMM IC 
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'51)':ErE 
Pennsylvand• bœ 482 1396 

SEARCHER PLUS 

C.L.I.C.S. 
FDM-3 

FDM-5 

• C.L.I.C.S. (Cumulative Leakage Index 
Computing Software) wraps it all up. 

Search high and low — only TRILITHIC has 
everything you need for CLI compliance. You 
just supply the leaks. 

For more information on TRILITHIC'S 
complete line of CLI instrumentation and 
accessories contact TRILITHIC or your 
authorized TRILITHIC representative. 

contact us at: 

*TRILITHIC INC. 
3169 N. Shadeland Ave. 
Indianapolis, Indiana 46226-6233 
(317) 545-4196 
Toll free outside Indiana: (800) 344-2412 
TLX: 244-334 (RCA) FAX: (317) 547-2496 

Reeder Service Number 34. 



Four down and one to go 
By J. Donald Runzo 
Applications Engineer, ComSonics Inc. 

During the past few months I have spoken at 
various SCTE groups and system signal leakage 
seminars and have provided on-site training at 
various cable systems coast to coast. This has 
put me in contact with all levels of system per-
sonnel; it has convinced me that signal leakage 
and CLI (cumulative leakage index) are the cur-
rent topics of interest. Meeting groups have been 
filled to capacity with personnel showing interest 
in the what, why and how of leakage: "What do 
we have to do?" "What will it cost?" "How much 
time is involved to comply with the new FCC 
standards?" 
One thing common to all CATV systems is 

leakage. Systems may appear to be relatively 
leak-free one day and beyond tolerable limits the 
next. Among the factors that make up the leak-
age problem are poor quality drop cable or con-
nectors, improper installation procedures, poor 
construction practices, animal "chewage" and 
signal theft, to name a few. 

Environmental temperature changes cause 
expansion and contraction of the aluminum 
hardline cable, eventually making it crack at the 
stress points. These breaks can produce the 
most severe levels of leakage since signals of 
greater amplitude are transported throughout 
the system by way of these cables. Hardline 

should be addressed first in leakage main-
tenance due to the ability of radiated signals to 
reradiate themselves onto nearby conductors. 
This phenomenon can produce phantom leaks, 
causing confusion in the identification of the 
primary leakage source. 
The new CLI regulations adopted in 1985 state 

that the entire plant must be driven out every 
three months, with all excess signal leakage 
recorded and corrected. Deregulation of the 
Federal Communications Commission Part 76 
technical standards for cable systems did not 
eliminate the requirement for maintenance of 
leakage in excess of 20 iN/m at 10 feet (54 to 216 
MHz). To fulfill this requirement any portion of the 
physical plant that exceeds this limit must be 
logged, repaired and kept on file at the system 
office for two years. 

Most major MSOs have already implemented 
leakage programs. Their system personnel have 
been trained in the operation of leakage detec-
tion devices and to be alert for plant leakage. 
Some operators have attempted partial CLI 
measurements with varying degrees of success. 
Other's have taken a dim view of this requirement, 
saying, "We'll get to it sooner or later." In fact, dif-
ficult as it is to believe, some systems have never 
heard of CLI. July 1, 1990, is rapidly approaching 
and systems that have been lax in leakage main-
tenance practices cannot afford to wait any 

longer. These new regulat s are directed to all 
applicable cable systems nd must be taken 
seriously. 

Continuous monitoring 
Being able to control leakage to a manageable 

degree requires continuous monitoring of the 
entire plant. Systems that rever have been in-
volved with any type of leakage program have 
a tremendous task ahead of them. Signal leak-
age will not heal itself; it takes manpower utilizing 
appropriate leakage monitoring equipment, an 

Our Line Of Distil. 
Today the challenges of taking our 

delivery system further are enormousHigher 
signal quality More channels. Better reliability 
flexibility. That's why Scientific-Atlanta has 
developed the Total Systems Architecture' 
approach to provide you with the tools 
to advance your delivery system and protect 
your investment. 

FIBER OPTICS. 
The ultimate in signal quality, with built in opticl isolator and RF 
switch. Capability for up to four laser transmitteis and three receivers. 
It's compatible with all coax systems. You can dejend on 
Scientific-Atlanta's design experience and support. 



understanding of how leakage reacts in a CAN 
environment, proper construction and installa-
tion practices, and appropriate recordkeeping 
to bring leakage under control. Even systems that 
have active leakage programs in place will 
require an understanding of good engineering 
practices to achieve the required CLI threshold. 
Why hasthe FCC required that all systems em-

ploying the use of the aeronautical bands (108 
to 137 MHz and 225 to 440 MHz) submit a pass-
ing CLI? In conversations with the FCC I have 
learned that to date the commission has no 
formal data on the condition of system leakage. 
So how can we, with valuable channel allocations 
at stake, expect the FCC to withstand continuous 
attacks from the Federal Aviation Administration, 
ham operators, etc., with whom we share a com-
mon frequency spectrum? 
The FAA's contention is that excessive leakage 

has the potential of interfering with navigation and 
voice communications used in commercial and 
military aircraft. The CLI program was set in place 
to obtain substantial leakage information 
throughout the CATV industry. So cable systems 
must demonstrate to the FCC and the FAA that 
leakage is under control. If we fail in our attempts 
to reduce excessive leakage, we stand to forfeit 
all commercial and government aeronautical 
frequencies. 

At a recent SCTE meeting, I met a gentleman 
who for the last 15 years was involved in investi-
gative documentation of aircraft accidents. All 
aircraft mishaps from single-engine private air-
planes to 747 jumbo jets are subject to investiga-

"Management can no 
longer sit back and 
feel that this CLI 
business will somehow 
go away." 

tion. The information he relayed to the group con-
cerned the litigation factor that results from negli-
gence. If it can be demonstrated that a system's 
plant leakage is directly or indirectly responsi-
ble for the malfunction of navigational or voice 
communications equipment, resulting in an acci-
dent of an aircraft, the legal implications will be 
devastating. Hundreds of millions of dollars in 
settlement costs can effectively dismantle even 
the largest MS0s. If an incident of this magnitude 
should occur the FAA would demand that the 
FCC force the CAN industry to cease operations 
in all aeronautical frequency bands. As an in-
dustry, can we afford to take such a chance? 

In order for usto continue using the frequency 
spectrum to which we have been accustomed, 
the CLI requirement has to be addressed by 
each individual system. Technical requirements 
are generally handled by engineering person-
nel but with the advent of CLI, management also 
must get involved. It hasto take the initiative and 
formulate plans along with the engineering staff 

to provide equipment, personnel and training to 
ensu re that the system meets or exceeds the pre-
conditions set forth by the FCC. Management 
can no longer sit back and feel that this CLI 
business will somehow go away. The FCC has 
stated that no extensions will be granted. 

Several cable connector manufacturers as well 
as various individual cable systems have re-
leased studies that confirm the relationship be-
tween signal leakage and service calls. From the 
management standpoint, this correlation trans-
lates directly to maintenance revenues and cus-
tomer service. If leakage can be discovered and 
corrected before a subscriber complaint is initi-
ated, the costs involved in a truck roll can be 
saved. 

Four years ago 
The CLI program was inaugurated four years 

ago with the intention that the CATV industry be 
given sufficient time to enact programs and 
formulate courses of action to fulfill leakage re-
quirements. Time is quickly running out. Is there 
sufficient time to act on a maintenance policy that 
will enable a system to be in compliance? Yes, 
time is still available but systems that hesitate any 
longer may be lost. It seems likely that one or 
more systems will be made examples of if they 
fail to submit a passing CLI. Loss of channel allo-
cations along with monetary fines will generate 
chaos in system revenues. Our industry has to 
be in compliance or ready to suffer the conse-
quences. Four years down and one to go: it's 
certainly time to get ready. 
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FEEDFORWARD AND AT AMPLIFIERS. 
Get a full line of "drop-in" upgrades. Mix and match to grow capacity 
more economically. AT outdistances conventional power doubling, 
stretches spacing and maintains high picture quality Feedforward 
amplifiers have over 99% reliability earning us the industry's largest 
installed base. 

FT BRIDGER AND LINE EXTENDER. 
Super trunk performance out to the feedet with output needed to deliver 
up to 27 more channels without respacing. FT takes high quality AT, 
feedforward, or fiber signals to the home.With twice the output of 
Dower doubling, half the distortion and 27% less power consumption, 
"T runs cooler and more reliable. 



Equipment and procedures 
for airborne leakage testing 
By Chris Duros 
General A• Inc 

The cumulative leakage index (C LI) and flyover 
tests described in Part 76.611 of the Federal Com-
munications Commission rules serve as both a 
point-in-time check of the system's cumulative 
leakage levels and as a means of gauging the 
effectiveness of its ongoing leakage control pro-
gram. The primary goal for the test is to deter-
mine whether or not an aircraft flying in the overly-
ing airspace 1,500 feet above the cable system 
would be subject to leakage field intensities in 
excess of 10 gV/m. This has been shown to be 
the threshold level above which there may exist 
a potential for interference with airborne com-
munication or navigation systems. Also, 10 gV/m 
is the level that the ground-based CLI calcula-
tions predict would exist at the limit values of 64 
for the 10logl co or —7 for 10log1 3000. 
The minimum airborne test equipment 

package breaks down into three parts: an air-
craft with a suitable antenna, a sensitive receiver/ 
detector and some form of storage for logging 
the collected data. In exploring these items we 
find the FCC rules leave many of the parameters 
to the discretion of the engineer. 

With regard to the measurement antenna, one 
important consideration is its gain pattern. The 

mounting location on the craft should be such 
that the antenna has an unobstructed view to 
either side as well as directly beneath the aircraft. 
The 3 dB points should be a minimum of ±45° 
left and right of a plumb line extending down 
through the center of the aircraft. This configura-
tion assures the antenna will be capable of 
measuring leakage coming from sources be-
tween flight tracks as well as those over which 
the aircraft passes. A procedure is spelled out 
in the rules that servesthe purpose of ' washing 
out" the gain uncertainties that may exist with 
a particular antenna installation. In this pro-
cedure, in-flight calibration is performed for the 
complete installation, which yields a benchmark 
indication corresponding to a 10 gV/m field in-
tensity. Thus, it's not necessary that the exact gain 
of the installed antenna be known, only that it 
have adequate sensitivity in the directions of 
interest. 
Some important considerations for the re-

ceiver/detector are as follows: 
1) It must be capable of tuning a non-standard 

air frequency so the test carrier can meet the 
12.5 or 25 kHz offset requirement. 

2) It must be capable of providing an output 
relative to input power and do so with input 
sionals of less than 1 µV. 
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4-PORT DISTRIBUTION AMPLIFIERS. TAPS AND PASSIVES. 
Total flexibility is the key. Use a distribution amplifier for the trunk or 
feeder. Choose: push/pull. parallel hybrid or feedforward with 
bandwidth options that range to 550 MI-Iz and beyond. Amplifier 
housings add flexibility, with internal splitters and AGC options. 

Easy to install and almost impossible to break. Soli4 brass ports and 
powder based coating protect against corrosion. Pots are lengthened to 
accommodate locking terminators, security shields r weather boots. 
Modular design allows for easy upgrades and back ard compatibility. 



in identification and ensure the leakage observ-
ed is radiating from the plant under test and not 
from an adjacent cable system or some other 
spurious source. It also saves having to correct 
the readings for the effects of video modulation. 
The carrier frequency selected should meet the 
following criteria: 
1) It must fall in the VHF aeronautical band be-

tween 108-137 MHz. 
2) It must avoid "in-use" Federal Aviation Ad-

ministration navigational and communication 
channels and harmonics of other high power 
transmitters in the vicinity. 

3) It must be available (or made available) on all 
portions of the cable system to be tested. 
Once a frequency is chosen, the next consid-

eration is how and whereto insert it into the cable 
system. Its amplitude must be set at a level equal 
to the highest carrier level for aeronautical chan-
nels on the system. Injection is usually done at 
a sweep or other available input at the headend. 
However, there will be instances where the test 
carrier may have to be inserted elsewhere and 
the plant tested in sections. Systems that utilize 
AML microwave or FM supertrunk feeds to hub 
locations or outlying communities will require 
special consideration. Injection at an AML 
transmit site may be feasible provided the link 
is capable of passing the additional carrier and 
(of course) that it is licensed to do so. Where FM 
transportation or another scheme that similarly 
modifies the carriers is in use, it must be recog-
nized the FM portion of the plant is not going to 
be included in the test unless special accommo-

"The idea is to scan the 
entire service area with 
sufficiently fine 
resolution to allow 
determination of 
leakage field intensities 
over every portion 
of that system." 

dations are made. 
After you have figured out how and where to 

best get the test signal on the system, it's nearly 
time to head for the airport. But before launch-
ing skyward, a little preflight planning is in order. 
First, a map must be prepared that details the 
geographic area served by the cable system and 
the topography involved. Attention should be 
paid to airspace that may require coordination 
or special procedures for its use. With regard to 
airspace access, a letter or phone call in advance 
of your flight to the local FAA explaining what you 
want to do and why is usually a good idea. For 
the most part FAA controllers have been very 
accommodating, provided that requests are rea-
sonable. With proper coordination, flights usually 

can be conducted most anywhere, including 
over and around active airports. Controllers may 
interrupt the testing momentarily, requesting you 
exit the area and then allowing return and re-
sumption after a traffic conflict has been resolved. 
When laying out the courses to be flown, keep 

in mind the flyover test is a means of measuring 
the cumulative effects; that is, the contribution 
all leaks in the system make at all locations over 
that system. There is no need to overfly individual 
runs of coax in the plant (other than those isolated 
runs extending outside the contiguous service 
area). Rather, the idea is to scan the entire service 
area with sufficiently fine resolution to allow deter-
mination of leakage field intensities over every 
portion of that system. This can usually be best 
accomplished by flying a series of parallel tracks 
over the service area, uniformly offset from one 
another and close enough together so as to min-
imize any slant-range effect on the accuracy of 
the measurement of leaks from sources located 
in-between tracks. 
The actual aerial testing usually begins with 

a run through the calibration field to establish the 
10 µV/m benchmark for the frequency in use. The 
calibration array is then de-energized and the 
same carrier placed on the cable system. The 
measurement runs are commenced and flown 
according to the planned route, which usually 
starts on one edge of the service area. The 
parallel course legs are followed, working across 
to the far boundary of the service area. They can 
be navigated by ground reference, but electronic 
guidance such as that provided by Loran is 

an flyOfl 
Our Total Systems Architecture' 

approach to CATV means we can take you 
further than anyone else. And we'll get you 
there more efficiently, reliably and, in the long 
run, more economically. 

At Scientific-Atlanta — we do it right. 
Call or write Scientific-Atlanta Scientific 
Dept. AR, P.O. Box 105027 Atlanta 
Atlanta, GA 303L8 1-800-722-2:222; service Numc2e3iustomers are the winners. 



Track down 
tough to find 
CATV, NIATV 
and RF 
Distribution 
Trouble's in less 

14than half the 
time you now 
spend... 

With The FS74 CHANNELIZER 
TV-RF Signal Analyzer 
$3495 Patented 

When your customers are relying on you to get the job done, you need reliable and rate 
test results .. without haying to worry about calculations that can add errors and ti e to your 
system tests. 

The FS74 CHANNELIZER SR. eliminates errors and saves you time with 100% automatic and exclusive tests you 
can trust. 

• All Channel DIGITAL tuner (5-890 MHz) covers all Sub-band, VHF, UHF, FM 
Cable Channels. 
• Exclusive Frequency offset readout alerts you to carrier shifts. 
• Integrated Wide-band monitor lets you see the system problems your customer 
sees that regular TVs don't. 
• 5uV sensitivity (-46dB) with autoranged attenuators make CLI tests a snap. 
• Automatic S/N and Hum tests on any IN-USE channel. 
• Built-in DVM tests AC/DC Voltage and resistance. 

The FS74 CHANNELIZER SR. gives you one integrated CATV and MATV troubleshooting and performance testing 
system that you can rely on to get the job done . . . fast. 

Reader Service Number 36. 



desirable. In practice, pilotage is often based on 
input from a combination of sources. Unless 
other factors dictate, the chosen directions for 
these tracks should be such that their length is 
maximized, thereby minimizing the number of 
turnarounds required. This is important par-
ticularly when using higher speed aircraft, where 
often as much time is spent on course reversals 
and positioning for the next run as is spent on 
the actual measurements. Throughout the flight 
the pilot will have to remain cognizant of the 
topography and closely monitor altitude so as 
to maintain the required 1,500-foot height above 
the average ground level for the immediate vicini-
ty while avoiding obstructions. 

Flying the tracks requires a fair amount of pre-
cision, so it is important to keep pilot workload 
and distractions to a minimum. Unless opera-
tion of the data gathering equipment is sub-
stantially automated, it may be wise to take an 
observer or helper along on the flight. It is always 
beneficial to have an extra pair of eyes in the 
cockpit helping watch for traffic and so on. Some 
means of two-way communication with the office 
is in order especially for large plants requiring 
a lengthy test flight. This is another area where 
your observer can be of assistance. It is very dis-
heartening to complete the flight, only to find out 
later that a system outage occurred halfway 
through your test and invalidated the results. 
Whether or not two-way radio contact was avail-
able during the flight it is important that upon 
completion the system records be checked to 
ensure the plant was up and running as 
expected. 
The optimum weather conditions are usually 

found on a day with light winds, smooth air and, 
of course, adequate cloud height to allow for VFR 
(visual flight rules) at 1,500 feet. 

Data reduction and report formatting 
After you complete the flight according to plan, 

the first priority is to preserve the raw data by 
making a backup/archival copy. The methods 
employed for reducing and processing the data 
will depend in part on the types of information 
collected and what you're trying to accomplish 
with the results. If the calibration curve for the 
detector used in the aircraft is known, the raw 
data can be converted to microvolt or decibel 
values relative to the 10 µV/m benchmark. If 
digitally recorded, the data can be sorted and 
a statistical presentation of the results generated. 
When a record of the flight path is available, 

it can be merged with the field strength data, 
making different formats possible and greatly in-
creasing the utility of the report. With accurate 
progressive position information, individual field 
strength measurements can be tied to specified 
geographic locations. The tabular and plotted 
presentations are examples of how this informa-
tion can be presented. Additionally, the plotted 
results can be scaled to overlay a variety of base 
maps such as U.S. Geological Survey topo-
graphic maps, city street maps or other maps 
already in use at the system. 
What can be gained from analysis of this 

plotted information is significant. While the flyover 
does not purport to locate individual leaks down 
to a specific pole in the plant, for systems in 

reasonably good condition it does do a good job 
of depicting leakage "hot spots." The important 
advantage to be gained is that based on this 
information, repair crews can often be directed 
to within a few blocks of the actual source loca-
tion(s). A large percentage of the service area 
can be removed from immediate concern with 
respect to potential aeronautical interference 
and, more importantly, maintenance can be 
immediately directed to an area that is of 
concern. 

Granted, this information about the location 
and severity of leakage problem areas should 
already be known to the operator as feedback 
from a properly conducted quarterly monitoring 
program. But to date, unfortunately, it is often 
something hoped to be gained while conduct-
ing a CLI or flyover. Often this ignorance results 
in failure of the annual test. Also, recognizing that 
even in the best of systems new leaks do con-
tinue to occur, the information contained on 
leakage plots can aid in their timely discovery. 
So the flyover test is a source of similar secondary 
information as that gained from a ground-based 
CLI test. 

Plotted flyover results are also useful to those 
decision maktrs removed from the individual 
systems as an aid in making objective compari-
sons of signal leakage problems from one system 
to another. With CLI results, unless the under-
lying data is available for examination, there is 
little information available, for example, from one 
system's CLI of 68 vs. another of 66. 

Yet another application for the flyover results 
has to do with new system acquisition. The aerial 
survey provides an efficient means of quickly 
assessing the plant leakage integrity before the 
sale. This is certainly something to be factored 
in when negotiating a purchase price. The FCC 
has been clear that the responsibility for leakage 
goes with the system. Requests for a grace 
period to allow time for rework of a newly pur-

chased system will have a hard time finding a 
sympathetic ear. 

Benefits of flyovers 
When considering which type of proof to use 

for annual certification, keep in mind the primary 
goal for the test: to determine the interference 
potential of the system's leakage with operations 
in the overlying airspace. To that end, airspace 
measurement has the distinct advantage of pro-
viding a direct measure of the actual leakage. 
The ground-based CLI test can only give a 
prediction of the extent to which this condition 
exists. In fact, of the two forms of CLI, the more 
popular lœ calculation (which ignores 
geographic distribution of the leaks throughout 
the service area) may have an undue prejudice 
against the system passing. Also, inaccuracy of 
individual field measurements also will adversely 
impact a CLI test, as may be the case when these 
measurements are attempted from curb side and 
"corrected" for the non-standard separation 
from the cable. 

Additionally, the flyover test also has the ad-
vantage of speed. The ability to test in hours what 
would take weeks or months from the ground 
allows us to truly achieve our point-in-time check 
of the leakage control program. This speed ad-
vantage directly translates into dollars saved for 
the system. Trying to canvas systems with tech-
nicians carrying field strength meters and dipole 
antennas can create a serious drain on the com-
pany's available manpower and equipment 
resources. It often results in disruption of normal 
service activities or overtime expenses for week-
end call-ins. Initially many people incorrectly 
assumed flyover testing to be too expensive to 
be practical; but now, in fact, for most systems 
just the reverse is true. I I 

This article was presented as a paper at the 1988 
Western Show. 
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Products creatively designed for the cable industry 

Reader Service Number 37. 
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WHAT IT MEANS NOW, 
YOU WILL LATER. 

It means Cumulative Leakage Index. And it means that by July, 1990, CLI 
could have a major impact on the operation of your system. But the time to 
react is now. And the people to help are at Comm/Scope. 

You know you will have the best cable you can get from Comm/Scope. The 
entire Comm/Scope line, from QR to Pill, drop cables including CRD and 
APD to Optical Reach fiber optic cable, has been designed to give you the con-
fidence you will need. Because we will never allow the integrity of your system 
to be compromised with inferior product. 

If you have more questions about CLI or our fine cable products, contact your 
nearest Comm/Scope representative or call us at 800-982-1708 (800-222-6808 
in NC). 

Comm/Scope, Inc., PO. Box 1729, Hickory NC 28602. Phone 800/982-1708 
(800/222-6808 in NC). Fax: 704/328-3400. Telex: 802-166. 



Care of the design department 
By William P. Bragg 
President. CATV Designs Alive 

The first designers of the modern era of CATV 
were talented draftspeople who could accurately 
and efficiently produce system map prints reflect-
ing the current system that had been built and 
were able to add new plant to the prints as neces-
sary. As system requirements progressed past 
12channels these individuals were called upon 
to consider factors such as attenuation, carrier-
to-noise, cross-modulation, tap "windows" and 
return splits for data transmission. 

With the increase in channel capacity it has 
now progressed to the point where the designer 

also must consider composite triple beat and 
composite second order for the system exten-
sions that are occurring, anticipate where future 
extensions will occur in order to eliminate costly 
redesigns of existing plant and consider the use 
of new technologies, such as feedforward, power 
doubling, fiber-optic and pay-per-view require-
ments. 
The art of designing has progressed to where 

it is a separate discipline and a vital link between 
the technical and construction personnel, ac-
counting and purchasing departments and the 
ultimate user—the subscriber. An excellent 
designer can affect a system's bottom line in 

CLIDE 
ontrol Leakage Index 

Data ashy 
A powerful solution to your 

system's CLI Management problems. 

Easy to use Menu driven for ease of operation 
Wide selection of printed reports Inexpensive 

CLIDE is a software program designed and developed by a cable 
TV engineer to aid CATV technicians in controlling RF signal 
leakage in their cable TV system. 

Get the facts before you 
buy. Remember, all software 
is -not created equal!" 

For details call 
(717) 267-3939 

Sold and supported by a company 
known for their genuine customer support! 

Telecommunication 
Products Corporation 

Chambersburg, PA 17201 

Reader Service Number 39. 
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more ways than ever before. Yet management 
sometimes overlooks this position and fails to fully 
utilize the engineering available to improve the 
system's financial health. 

Designers can know more about the equip-
ment than the technicians, usually because the 
designer has access to the manufacturer's tech-
nical information and the time to thoroughly study 
it. The designer is also in a position to see the 
system as a whole instead of as one location at 
a time. This gives the designer a better sense of 
what should and could be done at any one loca-
tion to be cost-effective. Th 
able to effectively commu 
partments as a liaison and a 
tion to purchasing, accou 
installation, technical and 
ments. A good designer c 
gress efficiently and effect 

designer should be 
icate with other de-
a source of informa-
ting, management, 
onstruction depart-
n make things pro-
ely. 

Basic factors for good design 
There are basic factors tp all good designs. 

The most basic is the equipment that the 
designer will be able to use to determine how 
the plant will be built. This eq ipment is generally 
considered to be cable an 
devices. 

All cable reacts to CATV si 
The most important aspect 
consider is the frequencies t 
This includes the highest ch nnel currently used 
by the system, the lowest channel and whether 
return signals are to be utili 
future because the return roc 
the forward design. The relati 
highest and lowest channel 
tap windows and the signa 
converter. Return signals used for addressabil-
ity and other applications also will demand a cor-
rect balance between these two frequencies. 

Passive devices such as t 
couplers determine the sig 
vided to the subscriber. The 
the signal is a direct design c 
all diminish the signal somew 
ferent frequencies and this rr 
in the design. All equipment 
provide the values and losse 
The lowest downstream frequ 
the highest value tap that will 
capabilities will determine the highest DC that 
can be used in the design. ncorrect data will 
greatly affect the operation of the plant when 
built. 

Active equipment includ s the amplifiers, 
which contain electronics t at introduce dis-
tortions to the signal and esta lish limitations on 
total trunk cascade length an line extender cas-
cades, both of which affect t e design. The dif-
ferent trunk equipment man facturers all build 
their trunk stations with varia ions on the same 
idea. These differences, lik how much the 
feedermakers affect the outp t signal strength 
and how the return signal is d alt with, will help 
determine the overall desig Even the differ-
ences between aerial and u derground plant 
force considerations in the de gn, like the extent 
of the use of AGC (automatic in control) in the 

passive and active 

nals the same way. 
for the designer to 
at are to be utilized. 

ed initially or in the 
uirements will affect 
nship between the 
will determine the 
that will reach the 

ps and directional 
al that will be pro-
ay that they affect 
nsideration. They 
at differently at dif-
ust be considered 
anufacturers can 
for their products, 
ncy will determine 
e used and return 



DX 
does it again! 
Introducing the new DIR-647 
Integrated Receiver/Descrambler 

For over 30 years, DX has been at the 
forefront of technological advances in 
the satellite communications industry. 

The DIR-647 represents our latest 
innovation and reflects our unwaver-
ing commitment to excellence. It's the 
newest, most advanced commercial 
IRD available, measuring a space-
saving 31/2' with a host of features, 
including C/Ku-band compatibility, 
that ensure maximum flexibility and 
efficient operation. 

Over the years, DX research and 
manufacturing has continued to meet 
the critical demands of large CATV 
operators by introducing high-

Sgeot>' ¡eel 

e 

to% 
est,,setee 

eoe" 
_moweescoe  
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VideoCipher II is a registered trademark ol General Instrument Corporation 

performance products unsurpassed 
for reliability, quality, and value. The 
DIR-647 is the latest in a long list of 
breakthrough solutions in satellite 
communications, and has been en-
gineered with one goal: to help you 
deliver the clearest, sharpest pictures 
possible. 

The DX challenge 
Call us. We'll prove to you how supe-
rior the DIR-647 really is, and what it 
can do for your cable system. Write or 
call DX Communications, Inc. 
today. 

toe 

19.1.• 

DX 
ANTENNA 

cot,' 

Ahead in 
Satellite Communications 
Technology 
DX COMMUNICATIONS, INC. 
A Subsidiary of C. Itoh & Co. (America) Inc. 
10 Skyline Drive, Hawthorne, NY 10532 • (914) 347-4040 
Manufactured by DX Antenna Co., Ltd., Japan 

Reeder Service Number 40. 



"The sphere of 
influence of a good 
designer is measured 
in units or footage 
per month." 

active equipment and extra cable footage for 
riser poles. 
Another often overlooked area of concern in 

construction is hardware requirements. If this isn't 
considered in the initial financial requirements 
then the costs will be understated. Simple things 
like nuts and bolts, strand clamps of various sorts 
and lashing wire can add to the expense quickly 

and ruin an otherwise excellent financial projec-
tion. These items should be included in the de-
signer's bill of materials (BOM), generally as a 
per-foot expense based on past usage. 
A designer should be able to effectively use 

the equipment available to provide the signals 
necessary for the subscriber. There should be 
a balance of active and passive equipment that 
is cost-efficient and allows for future requirements 
without wasting equipment and money. Most of 
this usage is based on the designer's experience 
and style of design. Some designers are more 
effective than others. Effectiveness will directly 
contribute to the costs involved and to the return 
on the investment. Penetration will be a reflection 
of the value perceived by the subscriber, which 
is a direct result of the quality of the signals. 

SUCCESS 
Y POCKET! 

THE SNIFFER JR. 
e SNIFFER JR. can mean 
e difference between a 
successful installation 
and a problem one. 

SNIFFER JR. 
lets your installers 

IT RIGHT THE FIRST TIME"! 

Leak-free installations 
mean no call-backs or 
needless sniffing later. 
SNIFFER JR. is powerful 

detection for SUCCESSFUL 
CLI compliance 

that is accurate and 
affordable! 

Reader Service Number 41. 

SONICS, INC, a 
II Toll Free: 1 - 800 - 336 - 9681 
rginia Collect: 1 - 703 - 434 - 5965 
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free the other engineer/mi 
deal with other projects f 
otherwise be free to devot 
operation. 
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should be able to handle 
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systems is that they grow 
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reason or another; the desig 
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Another benefit of hay 
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and rebuilds. The designer 
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assisting in projections of c 
struction requirements and 
vide clear-cut options for 
The designer or the eng. 

is generally required to k 
system's plant. This informa 
a number of ways. For exam 
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power supplies in order to d 
company's bill is correct or r 
With access to correct cons 
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the new customers will be a 
of the existing plant, forecasti 
that will occur and the use o 
and their costs can be deter 
tern records. All of these are 
geting and accounting pr 
The BOM of the design i 
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to purchase equipment and 
ment the costs involved in th 
for taxation purposes. All B 
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reflect labor costs and the infr 
can arise in order to fully doc 
volved. With these figures it is 
straightforward process for 
utilize various computer fu 
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cial situation. From this, decisi 
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Kff-UPGRADE MODULES 
*JERROLD COMPATIBLE* 

FINALLY, ADD CHANNELS AND BANDWIDTH to any CATV system, while improving specifications to new design 
STANDARDS. 

CONVENTIONAL "P2" (SINGLE OUTPUT HYBRID), HIGH GAIN ALC/ASC MODULE OR POWER DOUBLER 
• High gain, complete modules or "kits" 
• Low cost 
• Reduces Input equalizer by 6dB to 7dB 
• 46dB or better carrier to noise on all designs 
• Stops low end roll off 
• Available in 300 MHz, 330 MHz, 400 MHZ, and 450 MHz 
• Compatible with SCD-2W's, ST-20 housings, SPP or OAF power packs 

CONVENTIONAL... Readily upgradable to power doubling/paralleling—(insurance for the future, and can be installed in 
the field) 

OSP 
CONVENTIONAL 

$245.00 

eF3F 
o 

FLATNFSS BOARD 

I 

PAD "p2 11 

DUAL PILOT 

AUTOMATIC TRUNK MODULE 

MODEL CISP2 

-23-27 BBC 

AUTO i> 
SLOPE 

CH 

Cl• 

50 - l*e MHz CISP2 
POWER DOUBLER 

$295.00 

(ALSO AVAILABLE... MANUAL $150.00 or $200.00) 

300 MHz 330 MHz 400 MHz 450 MHz 

MODULE DESCRIPTION OSP 300 OSP 330 CISP, 400 OSI” 450 

PARALLEL CONVENTIONAL PARALLEL CONVENTIONAL PARALLEL CONVENTIONAL PARALLEL CONVENTIONAL 

Passband MHz 50-300 50-300 50-330 50-330 50.400 50.400 50.450 50.450 

Flatness 2. dB 02 02 02 02 025 025 025 025 

Alin Full Gain dB 29 or 30 29 or 30 29 or 30 29 o, 30 30 30 30 30 

Gain Control Range dB 8 e 8 e e 8 8 8 

SlopeCoctra Range dB .1 to .7 .1 to .7 -1 to .7 -10.7 .2 to -8 -210.9 .2 to .8 .2 M:8 

Control Pilots 
ASC Turned to Ch o 

Ode, Range dB Selectable _SeleCtable Se1801961e Selectable Selectee,. Selectable Selectable Selectable 

AGC Turned to Cn 4 4 4 4 — — — — 

Ober Range dB Selectable Selectable Selectable Selectable Selectable $electable Selectable SeleCtibki 

Return Loss dB 16 16 16 16 16 le 16 le 

NoiSe FIgure dB 6 6 6 6 6 6 65 65 

Typical Oder 
Level dBmV 34/30 34/30 34/30 34/30 35/30 35/30 35,30 35/30 

Distortion al C/CTB -930B .880EI •920B -87d0 -910B .86013 .890B .0.10B 

Typical Op., ARUM .94dB .89dB •93d9 -88dEl -910B -86dE1 0.9013 .640B 

levels 2nd Order -85dB .8208 .85dB .82c1B -85d13 .820B .85dB .820B 

DC Requirement rnA 
at -23 VDC NOTO 1 630-730 420.500 630-730 420.500 650-750 430-500 650.750 430-500 

Note 1: DC requirements are stated as typical to maximum. 
Note 2: Specifications should be referenced to the modules, not the connector chassis. 

ORF POWER DOUBLING AMPLIFIER MODULES are designed with parallel output integrated circuit gain blocks or single 
power doubler hybrid, which provides 5dB to 10dB improvement in distortion performance, in addition to increased 
reliability. 

The 450 MHz amplifier modules provide performance characteristics comparable to 330 MHz products. 

All power doubling amplifier modules offer superior heat sinking in the newly designed one piece extruded aluminum 

modules available only from Quality RF Services, Inc. 
Reader Service Number 22. 

(Quality RF Services is not a sales agent for Jerrold Electronics) ALSO AVAILABLE 

ACCESSORIES • EQUALIZERS AND PADS • REPAIR SERVICE • REPAIR SUPPLIES (PARTS) 

QUALITY R.F. SERVICES, INC. (IN FL.) 

1-800-327-9767 850 Park Way, Jupiter, Florida 33477 1-800-433-0107 
FAX (407) 744-4618 (407) 747-4998 



Interactive video: Touch your selection 
To learn more about training using interactive video, select your topic and follow the appropriate color: 1) Learning the basics, 2)Writing 
the script and 3) Implementing interactive video. 

Learning 
the basics 
By Joel Milinsky 
Special Protects Director, Electronic Media Group 
A R Brasch Marketing 

Interactive video (IV) has been around for 
15 years, meeting the training needs of the 
military as well as manufacturing. Most 
recently, it's been used for dispensing infor-
mation to the general public and point-of-pur-
chase as the new paradigm of product pro-
motion. Our company has produced a 
number of interactive training and trade show 
applications for the automobile industry. The 
programs we produce are then sold to 
dealers to enhance their skills in either sales 
or maintenance and repair. 

Four elements 
IV has four elements to consider when 

choosing a system to run interactive pro-
grams. These are: input, output, storage and 
processing. 

Input: The method of telling the hardware 
system what selection(s) you've made Selec-
tions might be to show a video segment, 
answer a question or signal any other kind 
of transaction programmed into the machine 
Input tools can be a keyboard, touch screen 
(a special grid surface installed over the 
monitor's face that detects where your finger 
grounds a tiny current in the grid), light pen, 
mouse, voice recognition or even movement 
detection devices focused on the operator's 
eyes. 

Output: Simply monitoring your program. 
All systems require a monitor to view video 
program segments. This screen also will have 
to render computerized graphics that overlay 
the "live" video picture, allowing more than 
one source of visual information to be dis-
played. There are many screen sizes and 
resolution levels. 
And don't forget audio information sources 

These can be recorded like a soundtrack for 
a live or real-time video motion segment. Or, 
to save precious space on all-too-scarce 
videodisc sides, audio can be highly 
corn pressed. 

Storage: Optical disc storage devices in 
some form are commonly used, mostly 
playable on 12-inch videodisc players. These 
units allow 54,000 single frames per side, 
which amounts to 30 minutes of live action 
with two audio tracks. Technology is changing 
in this area: Work continues on integrating the 
5-inch compact audio disc format to store 
compressed video in formats called CDI or 
DVI. 
New players can handle an hour of live ac-

Writing 
the script 
By Rick Schick 
Scriptwriter. A R Brasch 

A friend of mine who had never written an 
interactive videodisc called me for advice. 
"What's the difference between interactive 
and conventional videos? Is there a special 
formula for interactive?" 

"No," I said, thinking of the expository con-
tent that fills most interactive discs. "You just 
write the video and audio columns like you 
would any other video. Except you generally 
have pre-tests, post-tests and quizzes inter-
spersed with the expository stuff." 

In the discs I was thinking about, an instruc-
tor or narrator presents the contents of a 
lesson, like an illustrated textbook. Students 
have to answer a certain percentage of ques-
tions correctly in order to progress from one 
part of the lesson to another If they can't 
demonstrate they've learned enough from 
one segment to move onto the next, they must 
repeat it until they do. 

Before I'd finished my glib answer, I at least 
had the presence of mind to add: "Differ-
ences are really all in the planning, though. 
Take the interactive videodisc on cable TV 
troubleshooting I'm working on now. The pro-
ducer (Joel Milinsky) had everything flow-
charted for me before I started writing. So it 
was easy to see the structure of the program 
and to write a script to cover each box in the 
flowchart." 

Separate modules 
Milinsky had the disc structure laid out in 

separate modules. Each was represented by 
a box on the flowchart. The modules were 
connected to one another along the possi-
ble paths a learner could follow to get from 
the beginning of the lesson to the end. The 
paths between modules weren't always a 
straight line. Sometimes parallel paths 
beckoned, the "correct" choice depending 
upon an earlier choice or circumstance Pur-
suing separate paths on a flowchart is called 
"branching." 

"Costs usually 
preclude purely visual 
exams, relegating 
too many interactive 
discs to mere test 
administration." 

Implementing 
interactive video 
By Robert McCleary 
Vice President of Customer Service 
American Television and Commun 
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industry, the geographic 
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have enough people to r 
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system to send a supervi 
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ing days training each n 
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when a class finally becom 
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be difficult for the system 
calls or new installs durin 
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ations Corp. 
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rawl of the typical 
over the country. 
s generally do not 
uire or justify a full-
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r to a training facil-
trainer. 
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s possible to train 
el together, it can 
handle service 

training. Hence, 

Interactive benefits 
Interactive video (IV) is ne-on-one train-

erless training, with the ent e teaching com-
ponent wrapped up in th video presenta-
tion. Also, IV is totally in sync with the students' 
own speed of learning so they can proceed 
at their own pace. In a classroom setting, the 
teacher has to adjust the rate at which infor-
mation is presented to meet the needs of the 
students. One student might be quick, 
another slow. You might bore one student to 
death or leave another "in the dust." 

Interactive training is operational imme-
diately; there is no need to wait for the avail-
ability of a classroom, an inttructor, a group 
of students or anything else II that's required 
is the new employee and the interactive 
equipment. In addition, IV can provide repeat 
training and reinforcement of certain skills; 
the student need only access the specific 
module. 
Other benefits can be added to existing 

interactive systems by designing the course 
software. For example, programs are avail-
able to allow the student to exit and re-enter 
the module at anytime. Keeping the training 
module short (about 30 min ates or less) fits 
the work schedule availability of many tech-
nical personnel at the system level. Also, the 
capability can be built into the software to 
store and retrieve a student's test scores for 
each module. 

But there is a limitation to interactive train-
ing; namely, to train people towork in a team. 
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"For training 
program sharing to 
occur, hardware and 
software have to be 
compatible." 

tion video with four sound tracks. As much 
as 40 seconds of audio can be squeezed in-
to one second (or 30 frames of video infor-
mation) for digitally recorded voice or sound 
to underscore a computer-generated 
graphic. The watchword is: You can store 
more information in less and less disc space. 

Processing: A computer is used to coor-
dinate the actions and responds with the 
other three components. Even though the 
computer can and does store information like 
disc storage devices, it is not necessary to 
optically master and replicate your infor-
mation. Updating software can be done by 
distributing floppy discs. But the computer 
is the main component that makes the whole 
system work. Allowing the tracking of the 
students' performance in training, collection 
of marketing research data, transacting with 
other computers to conclude a purchase, 
creating graphics and storage of text to 
overlay the video screen with digital audio 
reading the text are all tasks performed by 
the computer. 

Recently, we were asked by American Tele-
vision and Communications Corp. to develop 
interactive video training for technical skills. 
The course is "How To Troubleshoot Cable 
TV Systems." When it's finished, there will be 
any number of specialized topics in that area. 
Our first disc side is about working with "no 

The first module represented a pre-test to 
assess how much students already knew 
—and simultaneously tip them off as to what 
they'll be expected to learn. Five branches 
followed, one for each of the five reception 
problems they would have to troubleshoot in 
the real world. Along each of the five trouble-
shooting branches were modules for lesson 
exposition, in which the on-screen instructor 
demonstrated how to identify and correct 
problems, as well as modules for quizzes to 
assess learning. 

Yet another part of the disc was the simula-
tion module. This is the fourth stage that 
students pass through after 1) the initial 
assessment, 2) choosing a problem and see-
ing a demonstration of diagnosis and solu-
tion and 3) a short quiz covering thecontents 
of the instructor's presentation. 

Ideally, even the interactive video quizzes 
would be purely visual. Instead, they are 
usually character-generated test questions 
superimposed on still frames taken from the 
actual lessons, read aloud by a digitally 
recorded voice. In purely visual quizzes, the 
screen would be divided into panels, each 
showing one or more correct and incorrect 
situations. In the lesson on antenna wiring 
connections, the voice might ask, "Which is 
a properly connected matching trans-
former?" Students would answer by identify-
ing the terminal wiring configuration(s) by 
merely touching the correct picture instead 
of having to answer a verbal question such 
as: A properly connected matching trans-
former attaches to the on the 
customer's set. 
a) 75 ohm input 
b) 300 ohm UHF input 
C) 300 ohm VHF input 
d) video output 
Unfortunately, costs usually preclude purely 
visual exams, relegating too many interactive 
discs to mere test administration. 

Simulation module 
However, Milinsky had a better idea. Fol-

lowing each of the five lesson branches, with 
their assessment, information, quiz and final 
test modules, the flowchart showed a fifth 
module—simulation. It allowed students to 
actually practice what they learned until 
they're comfortable with the correct trouble-
shooting routines. 

Students select simulation modules by 
choosing one of the five sets of problem 
symptoms. Once "inside" the individual 
simulation screen, they next decide which of 
the three parts of the troubleshooting process 
they want to practice: approaching the 
customer's TV set, diagnosing and treating 
the problem cause, or leaving the site. 

In simulation mode, students are faced with 
a random jumble of behavior choices. These 
are illustrated by brief clips replayed from the 
actual lessons (in which the instructor 
"walked" them through the correct steps for 
diagnosing and fixing a problem) and labeled 
accordingly. Each of these scenes represents 

During one day's taping at the ATC Na-
tional Training Center, the on-camera in-
structor poses a question to his students. 

Using the one-on-one technique of IV does 
not allow the possibilities of teaching syner-
gistic behaviors called for in a team environ-
ment. But for most technical skills that peo-
ple need to know to do their job, IV is an ex-
cellent method of training. 

IV training has a demonstrated track 
record. Over the past few years, Ford Motor 
Co. has been training its service technicians 
with this method. In testing its efficiency as 
a training device, Ford indicated that IV im-
proved the abilities of their technicians over 
80 percent. 

Also, a study from the University of Missouri 
at Columbia measured the outcome of train-
ing in three different formats—a class led by 
an instructor, a class led by an instructor with 
IV assisting and IV alone. The two techniques 
with IV were more effective than the one with 
an instructor only. The difference between IV 
with and without an instructor was almost too 
small to measure. 

Hands-on training 
Instead of typing an answer, the student 

demonstrates a skill by physically touching 
the screen, pointing with a light pen or mani-
pulating a mouse. So it is considered a hands-
on approach. Also, IV uses the time-honored 
approach to good training: An instructor ap-
pears on the screen, describes what the stu-
dent will learn and then demonstrates a skill 
(e.g., calibrating a meter). The student is 
shown each of the steps involved in com-

The cameraman tapes a sequence for 
ATC's interactive program. 
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signal, no picture" and "low signal, noisy pic-
ture." 
The CATV industry is different from the 

automobile business. In CATV, there is not a 
small handful of companies producing a 
unique product. Instead there are dozens 
offering the same type of service to a vast 
public. Technical training needs are virtually 
the same across cable systems. This allows 
training programs produced by one MS0 to 
be shared by many others or the coproduc-
tion of training programs as the areas of skills 
training become evident to all. 

For training program sharing to occur, 
hardware and software have to be compati-
ble. It would be better to face this need now, 

when hardware decision-m 
development of this trainir 
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one of the critical steps or behaviors re-
quired to get from problem identification to 
solution. Students must reorder the random 
critical behaviors into a logical progression 
by sorting out the scene labels, thereby dem-
onstrating the correct use of test meters and 
diagnostic techniques. 

It would be better—and more expensive 
—to dispense with these labels altogether. 
However, it's hard to imagine a visual menu 
for dozens of scenes, each with only minute 
variations among them. To show a complete 
still picture from each simultaneously on a 
13-inch monitor wouldn't provide enough 
resolution for the viewer to distinguish, say, 
the terminals to which the cable was con-
nected on the back of the TV set or 
converter. 
A compromise—in which a list of the critical 

behaviors appears on the monitor, allowing 
students to call up a still picture or video seg-
ment scene when a behavior is selected— 
involved expensive video editing. 

In the version I worked on, students are 
coached by the digital voice that tells them 

when they've done somethil 
method is heuristic: Studec 
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"The capability can 
be built into the 
software to store 
and retrieve a 
student's test scores 
for each module." 

pleting the skill and must select the right 
action. 

If done correctly, the next lesson begins. 
However, if the student has not mastered the 
skill (by selecting the wrong choices or taking 
too much time to select), there is an automatic 
"recycling" to the part where the instructor 
explains and demonstrates the skill. This 
looping back to instruction is a critical differ-

ence between interactive vi 
room training. Also with IV, fee 
forcement are instantaneou 
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A date to remember. 
(or one you'll never forget!) 

This time next year, the 
FCC will be knocking on 

doors asking for two year's documen-
tation of Cumulative Leakage Index logs. 
Not prepared? Get ready to be slapped 

with a minimum $10,000 penalty EACH DAY 
your system is in non-compliance. You might 
even risk having your Mid-band and Super-
band channels shut off! That adds up to fines 
AND lost revenue. 
CLI-MATE is a mobile 

signal leakage detection 
service. Our fully equipped 
vans and qualified techni-
cians will generate the 
documentation needed for 
FCC compliance in 1990. 

But why wait? Avoid the rush and the 
risks! Wouldn't you rather do it NOW and 
document that you DID take preventative 
measures? 

Cil-MATE con offer you, for less than the 
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cost of a day's fine: 
• A complete system drive out 

• 90% accuracy of location and mea-
surement of leaks 

• Concise computer-generated reports and 
documentation to satisfy FCC Rules 76.611[1] 

• Completion of CLI report 
• Software compatible to your own com-

puter system 
You will have no additional 

equipment purchases. And no 
additional workload and over-
time for your crews. Your crew 
can do what they do best. 
With CLI-MATE, and docu-

mentation of repair, come July 1, 
1990, all you will be left with is a system in 
compliance and a fond memory of a plea-
sant visit from the FCC. 

For more information about CLI-MATE's 
service and a free cost analysis with no 
obligation, call today-303/730-8885 

P.O. BOX 2617 LITTLETOR, CO 80161 



CATV system mapping using CADD 
By Michael F. Bauer 
President. American Digital Cartography 

And Tony Steinmetz 
System Designer. Star Cableyision Group 

Drawing and maintaining accurate system maps is an important con-
sideration for anyone with the responsibility of operating a CAN system. 
Traditionally, maps of plant and facilities are kept on paper, drawn with 
traditional drafting techniques. This method is workable but has several 
inherent problems. Paper maps can be tedious to draw, hard to store and 
difficult to modify. They can quickly become obsolete, leaving the system 
operator with no documentation. Even if maintained perfectly, they might 
not lend themselves to easy distribution, especially in the different formats 
and levels of detail required by people who must have access to them. 
The advent of computer-aided design and drafting (CADD) has offered 

many operators an alternative to their older mechanical drawing pro-
cedures. Until recently, CADD systems were extremely expensive, often 
costing hundreds of thousands of dollars. However, recent advances in 

computer technology now puts CADD within the each of almost every 
CAN operator. With a modern CADD system, the designer can use the 
computer screen as a drafting table. 

Not only does the computer contain many useful tools for preparing 
the initial drawing but it also eases the task of maintaining the finished 
diagram. Maps can easily be plotted at different wales, formats and at 
different levels of detail, still using just one master drawing as the source. 
This can virtually eliminate the task of updating many independent draw-
ings, which soon become inconsistent with one another. 

Still needed: A source of maps 
As good as CADD has become, it still has a major drawback: Because 

it is a mapping operation, design of the system must begin with a set of 
base maps, showing the area that the system is to cover. Ideally, these 
maps should show existing streets, water courses, political boundaries, 
survey information and whatever other features thai might affect design. 

System parameters are entered into the CADD system's data base of digital maps. 
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Since each drawing is layered, different map features can be turned 
on and off on the computer display or removed entirely. 

A variety of sources of paper maps are often available, but these maps 
are sometimes out-of-date, inaccurate and inconsistent with one another. 
They are seldom drawn to accurate scale, which makes any engineering 
calculations derived from them subject to error. Finally and most importantly, 
before these maps can be used in a modern CADD system, they must 
be tediously "digitized" or hand-drawn into the computer. This is an expen-
sive, time-consuming process that enormously increases the cost of the 
project and makes the whole CADD-based mapping system look much 
less practical. 

Star Cablevision Group of Fond du Lac, Wis., faced this problem about 

a year ago when it decided to purchase a CADD system for its design 
and drafting needs. From the beginning, it appeared that Star would be 
an ideal candidate for CADD mapping, since it owns and operates several 
CATV systems scattered over a wide area. Most of these had been pur-
chased from original owners and were not built by Star. Many required 
maintenance or needed to be rebuilt. Star faced a wide range of different 
types of system documentation, drawn and maintained by various people. 
The development of mapping standards was essential because these 
systems could not be operated efficiently without diem. 
The CADD system was purchased and set up, but the problem of ob-

taining base maps remained. Too much time was being spent copying 
unreliable paper maps. Star's system designers faced hours of drudgery 
before they could start their real work of laying out the cable system. 

Star was not alone in its need for digital maps. Users in many different 
industries needed a source of computer-based maps but none existed 
until 1988, the year the U.S. Geological Survey (USGS) completed work 
on several major data bases. These files contained maps in digital form, 
made from USGS paper maps of the entire confinen I United States. For 
the first time users could obtain consistent, reliable a d up-to-date digital 
maps for the entire country. 

Unfortunately, the USGS data files are not directly sable by most small 
computer CADD systems; they must be converted the proper format 
before they can be compatible with the rest of the so ware. This task was 
accomplished by American Digital Cartography (AD ), a firm specializing 
in the conversion and distribution of digital maps. The company furnished 
Star with the maps required by its CADD system. 

Digital map contents and accuracy 
The digital maps obtained by Star contain a varie4i of information from 

several USGS data bases. This information is draw 
"layers" in the PC CADD system. Since each drawin 
map features can be turned on and off on the corn 
moved from the drawing entirely. The effect is much 
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on many different 
is layered, different 
uter display or re-
the same as if the 
s, which could be 

We've got your 

• Coble T.V. Equ 

• Telecommuni 

• LAN Equipme 

We work withl 
Best 

• GILBERT 
• JERROL 
• CO 
• 1.1 FIBER 
• B 

SHJNGTON CALI Si1 
<tet. r g bex_opci 
Ç'Sevîg  

1111 131112 Ria!lerris 
Washington, 

FAX e (202) 

et, 7e I 

UNLESS YOU CALL 
BIRO ENGINEERING, 

THE TV Ek FM COMPUTER 
RUNS YOU REQUESTED 
ON MONDAY PROBABLY 
WON'T REACH U 
UNTIL NEXT MONDAY 

The situation is simple. 
When time and quality of the 
supporting technical services 
is of essence, call Judith Biro. 

EXPRESS MAILING OR FAX 

BIRO ENGINEERING 
P.O. B. 2175 

PRINCETON, NEW JERSEY 085 
PHONE: (609) 883-9866 

FAX #: 609-883-270 

Reader Service Number 45. 

Reader Service Number 44. 



We're 
making 

deep 
notch in 

the new trap 
generation! 

IC
PRODUCTION PRODUCTS COMPANY 
One Mezzy Lane 
Manlius, New York 13104 
1-800-468-2288 
Tele-Fax 315-682-2386 

Reader Service Number 46. 



WE'RE HOT! 

Long Systems, Inc. 

A New Tradition In Cable Software 



.4. 

CABLES' CHOICE FOR COOLING 
OFF SIGNAL LEAKAGE. 

8388 Vickers Street, Suite 201, San Diego, CA 92111 

Reader Service Number 47 

1-800-669-2043 (619) 278-2700 

Copyright Long Systems 1989 



Advances in status monitoring 
By Lee Thompson 
Director of Distribution Engineering and Fiber-Optic Products 
Scientific-Atlanta Inc. 

In today's competitive CATV marketplace, 
there is an increasing emphasis on quality of 
service. Subscribers are now encouraged to 
compare their signals with off-air broadcast. Bet-

ter and more exotic electronic video equipment 
is now becoming more prevalent in the home. 
Deregulation offers the opportunity to alter 
revenue streams if the subscriber can be con-
vinced the services are of greater value. There 
are now some added risks to existing operators; 
it is sometimes possible for a new operator to 

overbuild a system to co pete for a franchise. 
As the industry is diggin in for the long haul, 
operational costs are now becoming an impor-
tant focus in the business plan. 

All of these issues point to one practical goal: 
There is a definite need to offer consistent, high 
quality signals delivered to the home with mini-
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Figure 2 
Scientific Atlanta's 6585 Status Monitoring System 
10:15 85-17-1989 
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Figure 3 
Scientific Atlanta's 6585 Status Monitoring System 
18:16 85-17-1989 
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mal downtime. One of the tools to achieve this 
goal is the selection of reliable distribution equip-
ment. An additional tool is the use of status mon-
itoring (SM) in the distribution plant for early 
detection of problems, trend analysis, analog 
measurements, as well as ingress control. An 
emphasis on the human interface is essential 
as the system is used and operated by non-tech-
nical personnel (i.e., dispatchers). 

What is status monitoring? 
Most distribution manufacturers offer some 

form of SM as a sideline product. The basic 
systems are usually PC-controlled and utilize an 
FSK (frequency shift key) modulated RF data 
carrier generated in the headend to communi-
cate with individually addressed transponders 
(Figure 1). A rack-mounted modem or RF sub-

system is used to generate that RF data carrier; 
the carrier is selected to avoid interference with 
other video and FM signals. 
The system can be simply described as a 

computer terminal (IBM PC or equivalent) that 
is continuously talking (300 to 9,600 baud) and 
listening to transponders located throughout the 
CATV or LAN (local area network) plant. Trans-
ponders are simply two-way radios in conjunc-
tion with a microcomputer and a remote con-
trolled digital voltmeter (DVM). The DVM can be 
utilized to measure temperatures, voltages and 
currents in the station or standby power supply. 
In addition, the transponder also can note switch 
lines or activate/deactivate other switches. 
These transponders can be located within a 

trunk housing or mounted near a standby sup-
ply. They function essentially the same in that 
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Fiber-optic return path: Discussions of fiber-
optic return paths now appear to be much more 
practical. With the introduction uf fuer ._,yst•.en 
particularly AM, more emphasis on status moni-
toring is naturally occurring. Given that an AM 
fiber link is often the equivalent of an AML 
microwave link to a hub site and serves a large 
number of subscribers, it makes sense to invest 
in basic monitoring functions. To many 
operators, the cost is mainly in providing an ex-
tra fiber dedicated for this purpose within the 
existing bundle. 
The return signal could then be accomplished 

on the fiber by means of a low performance laser 
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face and software. Most systems now offer liberal 
use of color and window techniques since they 

I  glO$SI)11 
106er: AA steprovidedigivog 

the  

A "maCrO asscyrsutrenni 
date, ically time,inpcolludd polling status 

this, 

for ;Ida 

operator 

otty and special function key corn-

screen .ere typ n is OK). a ,Aiinlow (usually red) 
crror.llosOcrsri(if a 

At offers 

mancl • pletionosr;e system (from scientific-

lento) three 
examp screens for normal usage: 

effect. Each block represe: 
of • 

reviously described fea 

'que addresses. A Cursor IS used to 

e 'Macro' screen ( cluttered tures with out 
its a contiguous block 

Figure 2) offers the 
a  11' 

,00se a block for further information. a (mouse technique was incorporated on the 
• n Recently 

rr  

iatest software update.) After selecting the block 
of interest, F1 (detail) is selected to access the 
seconH level window of detailed information. On 
tos particular screen is provided summary infor-
,,iPtion on all 10 transponders. If all parameters 
are within the preprogrammed limits, the trans-
ponder number and optional 10 character tag 
will be green. If any parameter is outside of the 
limits, red is utilized to flag attention. 

Again, cul so( control is used to pick the trans-
ponder of interest for rather specific information. 

F1 (detail) is selected and then the third-level win-
dow is now available for all detailed parameters 
including limits, actual measurements, control 

status and switch monitoring status (Figure 3). 
Note that in this screen, real-time monitoring of 
a particular site is established and observations 
of voltage or current changes are possible as 
the transponder is polk,,c1. The ,.;crDen uescrip-
tions for each analog and digital line can be 
modified by the operator so that the language 
can better suite the user; this includes foreign 
translations. The limits can be changed at will. 
Password access to some of these features is 
desirable to maintain system ,,:or sistency. 
A 40 character line is available to provide a 

custom description of the individual site. An ex-
ample might be "3rd + Main; behind 7/11; P.S. 
8B12; Map H8," which signifies that this is the 
amplifier at 3rd and Main streets behind the 7/11 
store served by the power supply Number 8B12 
on Map H8. When this screen is printed out by 
the dispatcher, the field technician has some 
good information to use for the preliminary 
diagnosis. 

Trunk amplifier parameters 
Since the transponder consists of a micro-

processor and analog-to-digital (AID) circuits, 
it has all the attributes of a digital voltmeter. The 
logical analog points to monitor in a trunk sta-
tion include: 24 volts DC power supply, 60 VAC 

power to trunk, auto gain control (AGC) voltage, 
auto slope control (ASC) voltage, trunk station 
ambient temperature and feedforward main and 

error amplifier currents. 
In most user-friendly systems, the high and 

lbw liMitscan be programmed in at the controller 

and can be changed at will (for example, 24 VDC 
t 0.5vDQ. This pertmbeitssythseteuresrtboenttaerrruonwdtehre. 

windOM after alarm malies and thusto trigger 

prevent— k(a)t.intaen°n they occur; the better 
odd to Pc e All systems will bring 

ive rn na c • 

out rePcIs asddonal information like 
tells will provi de: number and other user. 

moilier location, al P 

lOadd messages. , ifiSpOilder features 
Other ifUilk  

often include 001S Sue aS bridge! reverse 
switches. This feature allows the °pare( the 

way 8F systems to control the noise funnelling 

ranrchathfoart bi't' 

sources. This is a valuable tool on active two 

r tcraapnsapboilintydteorblroecaakttihoensRFtoretstle 
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phenomenon and to switch off offending por-
Pons of the system that otherwise might impair 
communications for PF IPPV or other systems. 

Another job that a trunk type transponder can 
do is switch monitoring. The most common 
switch monitored is a tamper switch or housing 

open/closed Sensor. 
The compromise tc monitoring too many 

items is that access to proper points in the trunk 
housing may require additional wiring if the con-
nections are unavailable in the existing wiring 
harness or motherboard. 

COMMUNICATIONS TECHNOLOGY 

Standby power supply 

and signature monitoring 
Many operators can argue that in are. is where 

standby p.)wer sunplies are required, monitoring 
of those locations offers a direct payback. The 

greatest benefit is in the ability to check battery 
status and capacity. This system is often offered 
by the 60 VAC power supply manufacturer and 
also by distribution product manufacturers (who 
can offer this service with trunk monitoring 
compatibil:ty). 

Analog parameters that can be monitored 
vary by power supply manufacturer, but general-
ly include 120 VAC primary, 60 VAC output 
voltage, battery voltage, charging current and 
load current (AC). Switch monitor features often 
include housing open/closed sensor (tamper), 
standby alarm (loss of primary) and general 
"health" status. 
An uncommon parameter is electrolyte level 

sensing to indicate when to service batteries. 
Switch control features will generally include the 
ability to remotely switch the power supply into 
standby to check the battery conditions and 
capacity. The battery capacity can be charac-
terized by observing the voltage under load 
conditions. 

At least one manufacturer offers an outdoor 
end-of-line signature monitoring device that is 
SM-compatible. It has features similar to spec-
trum analysis for flatness (peak-to-valley) 
characterization. Another manufacturer offers 
indoor signature monitoring for headend or 
other controlled environments. This system can 
be accessed by phone remotely to record stabili-
ty performance over time. I I 
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Computerized information services 
By Frank D'Alessio 
President. Compusen 

In the coming decade, businesses without ac-
cess to up-to-the-minute information may find 
themselves at the end of the productivity spec-
trum. The '80s have spawned computer services 
for both industries and consumers with various 
offerings such as Lexis, Dow Jones News/Re-
trieval Service and CompuServe. Most of these 
seemed to attract computer aficionados when 
first available. 

But the services are now finding a wider base 
of users, growing more popular each day. On-
line services generally identify the needs of a par-

ticular industry to produce a vital source of up-
to-date information. This is then supplemented 

in various ways and the subscribers themselves 

become suppliers as well as recipients of the 
never-ending stream of activity. 
The cable industry has become a focal point 

for information services; this is highlighted by the 
reCent entry d services (such as Ccmpusen cf Glen 
Rock, N.J.). We have developed a base of infor-
mation that enables operators to list items they 
wish to sell and, conversely, look for and buy 
items from other systems. This puts cable 

operators in touch with the available inventories 

being offered for sale nationwide A service such 
as this can be expanded into a major source of 
information simply by identifying the needs and 
desires of the subscribers. 

Information, as we all know, is only as impor-
tant as the use to which it is put. MSOs, with their 
ever expanding geographic reach, need to ob-
tain and use information from each system they 
operate as well as from outside sources that im-
pact (or could impact) their operations. 
Independent operators, with a more limited 

staff, also must avail themselves of pertinent data 

as quickly as possible to assist them in staying 

competitive and informed. Nowhere can this be 
gathered more precisely and more quickly than 

from a computerized information service. 

Searching out topics, specific references, items 
for purchase and other requests are as simple 
as entering a few keystrokes. 

The new genre 
Information providers (IPs) are the new genre 

of business communicators. They develop 
methods to deliver specific or general data to 
their subscribers; information is sped to the 
reader as soon as it is entered into the computer. 

To relate to the need and use of ao informilion 

SySterl, the stock rurket working into. 
day's marketplace without one. 

Constantly changing information, such as 
stock quotations, would be impossible to com-
municate without computers. Think of how dif-
ficult it would be to try to accumulate informa-

tion on a particular stock when trying to make 
a decision to buy or sell. What was the last sell-
ing price? What has been the range of prices in 
the last 30 days? How many shares were sold 
today? Yesterday? During the last 30 days? IPs 
give you that data immediately. 
Buying or selling products for your cable 

system can requirethe same amount of informa-
tion. This especially is true when you are either 
buying or selling in the used marketplace. It is 
no longer acceptable to simply "unload" used 
equipment at prices someone is "willing to pay" 
when it is so easy to gather information that will 
help you receive the fair market value. Given the 
vast amounts of used equipment bought and 
sold in the CATV marketplace, it is easy to under-
stand why operators are subscribing to an infor-
mation service. 

Most I Ps develop a very simple searching pro-
cedure that takes the user to the specific data 
requested. IPs want you to use their services and, 
in that regard, some make it just about automatic. 
IPs know that a significant part of their worth to 

their subscribers is the retrieval of information. 
If difficult to retrieve, not timely or in any other way 
disappointing to the user, the value of the net-
work diminishes. Also, IPs are careful not to an-
nounce services with too much hype and pro-
mises. Most know that a little information, 
delivered in a very useful manner, is far more 

"By observing the 
marketplace over time, 
the operator can 
determine the best 
time and place at 
which to buy or sell." 

valuable to a subscriber 
is either too hard to acc 

CAN operators are s 

way to improvetheir botto 
escalating hardware c 
choices, rebuilds and 0th 

problems, smart manag 
every way possible to keep dollars from flowing 
out of the company. The easiest way to accom-
plish that task is to be informed. 
The information providec from Corr pusen can 

, 
help operators manage the r surplus assets such 

as converters, line equipment heederld equip• 
mentand the Ilk Information such as tree market 
value and availability of surplus equipment gives 
operators a greater knowledge of the worth of 
the items they are seeking to buy or sell. By 
observing the marketplitce over time, the 
operator can determine the best time and price 
at which to buy or sell. ' 

In addition, we offer MSOs the option of a 

bling its systems to1 

private network to manage heir assets through 
our host computer. An MS can enter its entire 
systemswide inventory; en  
draw from one another on an as-needed basis. 
The cost savings of this feature can generally 
save large operations millions of dollars a year. 

This additional network of Information enables 
large and small MSOs to operate as indepen-
dent I Ps themselves th roughlout their entire com-
pany, without the additional xpenses of creating 
a network, developing a so histicated software 
program and incurring the bngoing expenses 
of maintaining the system. 

Successful IPs generally research an industry, 
study its needs and develop an information ser-
vice to fill them; the needs do not have to be 

created. IPs fill needs and do it more quickly, 
more efficiently and at lower overall costs. 

Information needed to run a large or small 
cable system remains essentially the same If the 
information necessary to run large system were 

made available to a small 
would realize it is the same da 
a business. The difference be 

han a lot of data that 
or not very useful. 

king every possible 
line. With overbuilds, 
sts, programming 
r capital-demanding 

rs are trying to find 

erator, the latter 
necessary to run 
teen businesses, 

large or small, is the application of the data. If 

too cumbersome to obtain, not readily available 
or not exactly on target, thep the information 
wastes the time used in it gathering and 
becomes burdensome and i effective. Œ 
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CLI/Signal Theft 
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" 

Introducing a 25-year warranty on our LockinatorTM Security System. 
The most cost effective, theft-resistant 

'rocking system available goes one better. Now 
you can go to bed knowing your Lockinator" 
Security System is backed up with a 25-year 
warranty on any manufacturing defects. The 
Lockinator'Security System consists of locking 
terminators, "Lockin' F" connectors, "Pedlocks", 
padlocks and pinlocks that are all uniquely 
secured with a single universal tool/key. 

So, catch up on some lost sleep with our 

new security blanket. You'll sleep tight for at 
least 25 years. We warranty it. 

For more information call us toll free at 
(800) 645-7600. In New York: (516) 921-7080. 
Fax: 516-921-2084. 

21;1 ievonics. 
PRODUCTS • WITH • INTEGRITY 

170 EILEEN WAY, SYOSSET, N.Y. 11791 

Reader Service Number 51. 



Guess which one 
is buying 

the other one's 
business 

Sixty hour weeks...Years 
with little or no vacation... 
Labor problems...Cash flow 
problems. You worked mighty 
hard building your business. 
But "some day" you figured 
on cashing in your chips and 
enjoying the good life. 
Then "some day" finally 

arrives and you're back 
where you started. A kid all 

over again. Wet behind the 
ears. Lost in a sea of sharks. 
Because in all those years 

of building a business, you 
never learned beans about 
selling a business. 
You're not alone. Each year 

thousands of successful Amer-
ican companies get sold for 
lots less than they're worth. 
Why? Because their owners 
didn't turn to S.J. Haupt. 
At S.J. Haupt we serve 

only one purpose: To get the 
owners of private companies 
top dollar for their life's work. 
We achieve this by identi-

fying the largest pool of in-
terested cash buyers and 
then bidding the price up 
among them. The more in-
terested parties there are, the 
more you get for your com-
pany. Simple? Yes. Easy? No. 

Because we d't just go to 
your nearest co 
the company ac 
search for intere 

petitor, or 
ss town. We 
ted, suitable, 

solvent buyers across the 
United States, Eorope and 
the Far East. 
We then make Sure you 

walk away with die best deal 
at the best terms. Only after 
that do we get paid for our 
services. 

If your company does $5-50 
million in annual sales, and 
you're thinking o selling it 
sometime during the next 
three years, call S..J. Haupt 
& Company today 
And see all those years of 

hard work pay off, 

S.J. Haupt Et Co. 
527 Madison Avenue 
New York, NY 10022 
(212) 750-7800 

Reeder Service Number 52. 

"Our Business is Selling 
Your Business" 
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Help Wanted 

CATV EQUIPMENT SALES 
Channell Commercial Canada Ltd., a leader in the development and manu-
facture of underground construction materials for the CATV Industry, is 
expanding its sales staff in Canada. 

We are seeking a qualified sales representative with a minimum of three 
years experience in cable television construction and/or engineering. 

If you have the background, skills and desire to represent an outstanding 
product line, we offer a competitive compensation package and opportunity 
to grow professionally. 

For confidential consideration, please send resume and salary history to Ms. 
Lynda Forsyth, Operations Administrator, Channell Commercial Canada, 
Ltd., 6341 Mississauga Road, Mississauga, Ontario L5N 1A5. 

Op= ettanlide) 

1L COMMERCIAL 
CANADA, LTD. 

EOE 

TECHNICIANS 
• Service 
• Preventive Maintenance 
• Leakage 
Cable TV Montgomery is seeking experi-
enced CATV Technicians. Good driving 
record required. Excellent salary & benefits 
package offered. If qualified, please call 
or send resume to: 

CABLE TV MONTGOMERY 
Human Resources Department 

250 Hungerford Dr., Rockville, MD 20850 
(301) 294-7667 

E.O.E. 

UNDERGROUND PERSONNEL 
AND SPLICERS NEEDED 

Long-term employment 

CONTACT: 

EARLY & SONS 
(508) 374-8033 

Fax (508) 374-1876 

Professional Services 

ec,?: 
& ASSOCIATES 

Must carry and CLI surveys 
Technical services for 

franchising 
& system acquisitions 
Engineering and Design 

191 Broadway 
Saranac Lake, NY 12983 

518-891-1002 

ANALOG RF DIGITAL 
ENGINEERING RESOURCE 

30 YEARS EXPERIENCE 
FOR DETAILS CALL OR WRITE 

SERENICS, INC. 
129 SOUTH TAFT AVENUE 
CHALFONT, PA 18914 

TELEPHONE (215) 822-8249 

CABLE SEARCH 
ASSOCIATES 
Professional Search 
and Placement 
Call or Write 
WICK KIRBY 
(312) 369-2620 
P.O. Box 2347 

Naperville, IL 60565 

Equipment For Repair 

"The Cable Equipment Repair People" 

• Line Amplifiers Repaired 
All Makes And Models 

• Signal Level Meters Repaired and Calibrated 

• Flat Rate Labor Plus Parts 

For reliable, guaranteed repair please 
send your cable equipment to ACS 

ADVANCED CABLE SERVICES 
2045 S. Valentia St., Suite 4 

Denver, CO 80231 
FAX: (303) 337-3084 _= 
Call (303) 337-4811 

We Market Used Equipment 

Equipment For Sale 

Let your 
classified ad 

get through the door! 

Call 
(303) 792-0023 
for placement! 

1 T. 
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Equipment For Sale 

MLE 
ANNOUNCES THE OPENING OF 
OUR ATLANTA, GEORGIA OFFICE 

NOW IN BOTH FACILITIES 
REPAIRING CONVERTERS AND LINE GEAR FOR SYSTEMS 

REASONABLE RATES — EXCELLENT QUALITY 

Specialists in New and Refurbished Equipment 
Converters • Headend • Line Gear 

Buy — Sell — Broker New & Used Surplus Equipment 
Distributor of Cable Television Equipment 

TEXSCAN/PATHMAKER NATIONAL STOCKING DISTRIBUTOR 

Nobody Does It Better Than  

M LE MAIN LINE EQUIPMENT  
1650 W. 180th St., Gardena, California 90248 
800-444-2288 FAX (213) 715-6695 

 /DONLEi 
CABLEVISION SUPPLY 

OUR RECEIVER+ VCII+MODULATOR 
$1359 

is less than most IRD's 

That's like getting an 
Agile Modulator FREE! 

800 -j 346;  3759, 

The Fiber School 
And Construction Company, Inc. 
Call: 1-800-937-3423 1-800YES FIBER 

The Fiber Connection, Inc 
PO. Box 245 
Stafford Springs, CT 06076 

CHARLES O' REILLY 
C.E.O. Home Phone: (203i 87167S0 

REPRINTS 
Communication 

Visibility 

Knowledge 

Information 

Reprints work for you! 

For more information 

call Marla Sullivan at 

CT Publications today! 

(303) 792-0023. 

MAN uf AC Tt1RING CO 

5662 LaRibera, Suite E 
Livermore, CA 94550 

(415) 443-8619 

• Foldup & Carry Cable Caddy 
• Aluminum Cable. Clips— 
Single & Dual 

• Mini Wrench 7/16 --
Plastic or Aluminum 

• Jumpers Any Size 
• VCR Switch Kits 
• "Work Area" Signs 
• Aluminum Tie Strap Holder 

MIDWEST CABLE SERVICES 

— NATIONWIDE BUYERS — 
CATV SCRAP CABLE AND USED LINE GEAR 

322 N. Michigan St. 
Plymouth, IN 46563 

(219) 936-2545 
FAX (219) 936-5749 
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NewConstruction • Installs • Balancing • Splicing 

Cable Construction, Inc. 

Performance Built Our Company 

Specializing in Rebuilds 
Harold Bigharn 

(904) 932-6869 
PO. 903 

Gulf Breeze, FL 32562 

D & D CABLE CONTRACTORS 

11- Aerial Underground Installation 

Post-Wiring—Pre-Wiring 
Drop Replacements 
Tap Audits 
Underground Construction 

Dwayne Witt 
4 Seneca Ct 
Appleton, WI 
54911 

Drop Transfer 

(414) 738-9041 

0%) e 
•J-1 ce 0'0 

ê 
15') • 

•.1 11/4\ 
•N.c' 

P‘) A Cable Communications Corporation 
P.O. Box 158 

Ada, Oklahoma 74820 

Call For More Information and Free Estimates 
(Nat'l Watts) 1-800-842-6071 

"The source 
for signal leakage 

detection." 

CLI-TEC 

SYSTEMS WEST 

• CATV/LAN Design 
• Base/Strand/Asbuilt 
• Digitizing/Scanning 
• Applications Programming 

CAD Sales/Training/Rentals 
AutoCAD CATV Software 

AutoCAD Specialist• 
Mobile Operator 

22 Banyan Tree • Irvine,CA92715 • (714)857-2885 

ProirileeAssociates 
Professional Placements for Cable Television 

"We offer a Search tailored to your needs at both System & Cor-
porate level. Candidates are screened to insure quality performance 
and are backed by a 6 month guarantee.. .the best offered." 

President 

Call or write for additional information: 

(602) 292.1088 5151 N Oracle Road, Suite 200 Tucson, AZ 85704 

i1,1,- 1,1^.111 

Corporate Office: 

518-783-5425 
FAX 518-783-0256 
216 Troy-Schenectady Rd 
Latham, NY 12110 

Florida Division 

813-334-8776 
2506 Second St Suite 2 
Ft Myers, FL 33901 

TRABER 
COMMUNICATIONS 
SERVICES 

• HOME INSTALLATIONS 

• MOU PREWIRE POSTWIRE 

• AERIAL-UNDERGROUND 
CONSTRUCTION 

• TAP AUDITS 

• DIRECT SALES 
"When your system requires excellence" 

R. R. (Rich) Barks 
E. D. (Dan) Stone 
National Saies Representatives 
Cable Television 
Services 

Fiber Optic and Coaxial System Designs 
Turnkey Installation Services 
On Site Protect Management 
System Design (D3 Program) 
CLI Surveys (including MTCE Services) 
Mapping Services (Base. Strand, As Built) Lines CAD System 

1111 Woods Mill Road 
Ballwin, MO 63011 

(314) 891-4123 
1-800.443 0738 

.••1111a. 

AT&T 

Master Fiber Optics Technology 

UNDERSTANDING LIGHTWAVE 
TRANSMISSION 

Applications of Fiber Optics 
WILLIAM GRANT 

Ideal for self-study, this introduction to lightwave transmission systems, 
equipment, and optical fibers emphasizes telecommunications 
applications. Hardcover, 366 pages, illustrated, glossary, index. 

$37.25 per copy, plus shipping, handling, 
and local sales tax. AE. V, MC accepted. 

To order call Harcourt Brace Jovanovich, Inc. 
1-800-237-2665, Ext. 291 and ask for Terri. 
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TSB, Inc. 
• DESIGN. STRAND MAP, AS-BUILTS 
• CAD DRAFTING SERVICE 
• HEADEND RACKING AND RENOVATIONS 
• CLI 
• TAP AUDITS 
• ONSIGHT TECHNICAL TRAINING 
• STRUCTURAL ANALYSIS OF TOWERS 

P.O. Box 244 
(605) 665-1393 

Yankton, SD 
57078 

Quality Reconditioned 
Test and Measurement Instruments 

Signal Level Meters Spectrum Analyzers 
Network Analyzers Sweep Generators 

Microwave/Waveguide Components 

hp Tektronix Riser Bond Texscan Wavetek 

Calibration and Repair Service 

gnittamenti goo- 234-7434 

TELECOMMUNICATIONS 

CORP. 

• Door to door sales 

• Audits 

Ill Drop Rebuilds 

II Trapping 

II Drop Installation 

MI Pre/Post Wire 

2 N. Sandusky Street • P.O. Box 690 • Delaware, Ohio 43015 
(614) 363-3645 • (800) 937-AMCI • FAX (614) 363-1451 

KINSMAN DESIGN 
ASSOCIATES, INC. 

Serving the CATV industry since 1980 

• CAN System Design 
• Strand Mapping 
• As-built Mapping 
• System Analysis 
• Drafting Services 
• Engineering Consulting 

Now located in the Pacific Northwest 

SALLY KINSMAN, President 
11427 N.E. 115th Court 
Kirkland, Washington 98033 
(206) 821-7233 

"Cable Television - Second Edition" 
By Bill Grant 

A complete text on basic CATV technology 
for self-study or reference inc uding 

Hard cover - 400 pages • 140 illustra ions 
Complete index - 10 page Glossary of Terms 

$32 per copy includes mailing inside USA 

(add $5 for shipment outside USA) 

Send check or money order to: 
GWG Associates, PO Box 473 
Richmondville, N.Y. 12149 
Phone (518) 868-2246 

ASSOCIATES, INC. 
• Design 
• Strand Mapping 
• As—Built Mapping 
• System Analysis 

• AutoC d Drafting 
• Linex ad Drafting 
• Cad T aining/Setup 
• Drafti g Services 

3100 S LAMA. SUfTE 101, AUST1K TX 7 704 

STEVE WILLIAMS (512) DOUG BURNS 
President 444-2461 Vice President 

White San (h 
Jumper Cables 

Custom connectors and cables for all aspects of CATV 
Gilbert AHS All types of cable from 
PPC Belden 

LRC and others Comm Scope 
Times 

Quick delivery on all colors and lengths 
Write or call. (602) 581-0331 
P.O. Box 43437, Phoenix, AZ 85080-343? 

IA OD Ir 04010111RePISD 10.01P011211? IMO% 
_  = 

IRON MOUNTAIN, MICHIGAN 

COAX • FIBER 

QUALITY SERVICE PERFORMED ON A TIMELY 
- SINCE 1957 - 

8ASIS 

MAPPING - DESIGN - CONSTRUCTION • ENGINEERNC 

CABLE CONSTRUCTORS, INC. 
1-800-338-9292 

KLUNGNESS ELECTRONIC SUPIlLY (KES) 
1-800-338-9299 
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Co-channel, adjacent 
channel interference 
In conjunction with his column "Biro Co-Channel 
Locator Maps," the author is providing a two-part 
series designed to show applications of the 
locator maps. This is the first installment. 

By Steven I. Biro 
President. Biro Engineering 

With the proliferation of low-power UHF sta-
tions and translators, achieving the reception of 
distant UHF stations can become a vexing prob-
lem. There is really a difference between the 
reception of distant and local stations, rural and 
urban sites and VHF and UHF channels. The 
selection of an interference-free antenna site, a 
sufficient antenna tower height, effective re-
ceiving antennas and array configurations and 
the proper preamplifiers and signal processors 
will require the full attention of the engineer in 
charge of the project. 
When UHF interference strikes, the first re-

action is often: Could we install a filter or trap? 
Let's investigate the application of filters and traps 
for the specific purpose of eliminating co-channel 
and adjacent channel interference in the 470 to 
800 MHz frequency range. 
Co-channel beats appear either on-frequency 

or ±10 kHz from the video carrier. No bandpass 
filter or tunable trap could protect the desired 
channel from interference beats that close to the 
carrier. So keep in mind: Only properly selected 
antennas and correctly designed antenna arrays 
may provide the necessary protection against 
co-channel interference. 
Can bandpass filters or tunable traps efficiently 

and reliably protect the desired UHF station 
against a strong adjacent channel video or 
sound carrier? High quality bandpass filters, 
which are very effective on low band and still 
acceptable on high band, generally do not ex-
hibit the necessary adjacent channel selectivity 
in a frequency range 10 times higher than low 
band or three to four times higher than high 
band. Observe the frequency response of the 
bench-tested two-stage UHF bandpass filter 
tuned to Ch. 27 (Figure 1). Since the measured 
bandwidth was found more than 12 MHz wide, 
its adjacent video and sound carrier protection 
capability is nil. 
The other alternative, the multistage narrow-

tuned bandpass filter, can lose sound and color 
subcarrier information, accompanied by in-
creasing insertion losses. Such narrow filters also 
can cause excessive chrominance-luminance 
delay distortion, a video impairment that affects 
picture quality. The filter must be placed in front 
of the antenna-mounted preamplifier. Otherwise, 
the high amplitude adjacent carriers could create 
permanent intermodulation beats in the desired 
spectrum. The relatively high 2 to 3 dB insertion 

Figure 1 
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550 MHz 

5 M Hz/d iv. 

—1 

— 2 

3 

lo dB/div. 

loss of the multistage UHF filter network will in 
urn reduce the carrier-to-noise ratio of the signal 
by 2 to 3 dB, a sometimes unacceptable reduc-
tion in performance. 
A properly designed low band trap in the 

headend can provide stable 30 dB protection 
against an adjacent channel sound or video car-
rier. The same type of antenna-mounted trap, 
operating in the 500 to 700 MHz frequency 
range, may deliver 10 dB protection on the day 
of its installation. However, tower-mounted traps 
are exposed to changing temperature and 
humidity conditions, which can cause them to 

drift in frequency. The need to retune the trap 
means a climb to the top of the tower is necessary. 
Co-channel or adjacent channel interference 

problems are efficiently and reliably eliminated 
by properly selected antennas and correctly de-
signed antenna arrays. 

Using parabolic dishes 
Parabolic reflectors have a proven history in 

microwave, space and military applications. Con-
sidering their size and shape, they are still ex-
tremely efficient for reception of weak RF signals 
in the 470 to 800 MHz range. For CATV applica-
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• 

What do TBS 
and ESPNR 

+ say is as 
important as 
any of the 

700 Wegener 
products? 

• 

Clear Answers 

tions 4-, 6- and 8-foot diameter dishes are readily 
available in grid reflector and spun dish versions. 

Properly designed and constructed spun 
parabolic dishes with prime focus or Cassegran-
type feeds (Figure 2) deliver high antenna gain 
and low side lobe radiation patterns. Typical 
8-foot prime focus specifications call for 20 dB 
gain over a reference half wavelength dipole, 
accompanied by 20 to 25 dB side and back lobe 
protection. Figure 3 illustrates the radiation pat-
tern properties of a high quality spun dish. It is 
not exactly a "pencil beam" but its average —25 
dB back and side lobe levels are impressive. 

Generally, a parabolic is among the best UHF 
antennas available for antenna gain, as well as 
for co-channel protection purposes. However, 
there are situations when even it does not 
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measure up to minimum interference reduction 
requirements. Then, serious considerations 
should be given to the application of the horizon-
tally spaced array of zigzag antennas. 

Consider a co-channel interference situation 
where the offender arrives from a 20° relative 
angle. According to the radiation pattern of 
Figure 3, the 8-foot parabolic dish provides only 
10 dB protection; this is less than acceptable. At 
a 52° relative angle, about 25 dB protection can 
be attained with the same 8-foot spun dish. That 
is a very respectable achievement. However, 
phased array configurations can easily surpass 
that protection level by 5 to 7 dB. 

Caution.. Published antenna radiation patterns 

such as that of Figure 3 represent antenna range 
test results at certain frequencies, such as 500 
or 550 MHz, etc. While at 10 or 20 MHz off the 
test frequency the radiation pattern remains 
essentially the same, at 20 or 25 percent fre-
quency deviations those deep nulls may change 
drastically in depth and relative angle. 

Arrays of horizontally stacked antennas are 
more efficient in protecting the reception of dis-
tant UHF stations against a particular co-channel 
or adjacent channel interference source. Theo-
retically any type of antenna can be arrayed. 
However in the real world of CATV antenna engi-
neering, large parabolic dishes are not adapt-
able to the phased array-type horizontal stacking 
requirements. Traveling wave-type zigzag anten-
nas, consisting of a center-fed vertical zigzag 

radiator system and enhanced by a grid-type re-
flector can easily be arranged into any computer-
calculated horizontal stacking configuration. 
The single zigzag's (Figure 4) horizontal beam-

width is relatively wide, about 43 to 45° The 
antenna gain is provided by beam compression 
in the vertical plane. A commercially available 
two-bay, horizontally stacked zig zag antenna 
(Figure 5) has lower gain than an 8-foot parabolic 
dish. However, it has a capability not easily at-
tained with the parabolic: variable horizontal 
spacing. The two-bay zigzag array can be 
designed and adjusted to force a deep (30 dB) 
radiation pattern null as close as 10° from the 
main beam. That is a 20 dB improvement over 
the 10 dB rejection of the 8-foot parabolic 
(Figure 4). 
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PPV equipment 
Pioneer announced the Model LC-V330 

LaserDisc Autochanger System for use in stand-
alone pay-per-view services. The product allows 
a cable operator to design and customize a pay-
per-view channel according to individual demo-
graphic factors and marketing needs. It can con-
tain up to 72 discs that supply approximately 145 
hours of video. According to Pioneer, any point 
on a single disc can be accessed within 
seconds. 

For more information, contact Pioneer Com-
munications of America, 600 E. Crescent Ave., 
Upper Saddle River, N.J. 07458-1827; or circle 
#121 on the reader service card. 

System analyzer 
Wavetek RF Products introduced the Model 

1882A Sweepless Sweep system analyzer for 
measurement of critical system parameters of 
signal level, carrier-to-noise, cross-modulation 
and second/third-order composite distortion. 
The 1882A's leakage detection function pro-
vides a means of patrolling for leaks between 
amplifier test stations. In addition, it provides a 
non-interfering, normalized system frequency 
response test capability. 

For further details, contact Wavetek RF Prod-
ucts, 5808 Churchman Bypass, Indianapolis, 
Ind. 46203-6109, (317) 788-5965; or circle #130 
on the reader service card. 

PPV system 
International TeleSystems is offering a new 

positive trap technology that is said to make non-
addressable homes pay-per-view capable for 
under $20 per home. It also offers security with 
more than 7,000 distinct scram ble combinations. 
The TickeTV system provides operators with an 
encoder at the headend to generate and mix 
the system's scramble carrier(s) into the chan-
nel's signal. The signal is received at the viewer's 

home through the use of a set-top base unit. This 
unit, along with "tickets" for any featured event, 
can be purchased at convenience stores, super-
markets or retail outlets. 

For additional details, contact International 
TeleSystems Inc., 415 N. Crescent Dr , Suite 120, 
Beverly Hills, Calif. 90210, (213) 274-7411; or cir-
cle #117 on the reader service card. 

AM fiber system 
Magnavox CATV Systems introduced the 

Magnahub advanced AM fiber-optic system. Its 

optical transmitter and receiver are said to allow 
cable operators to extend fiber deeper into their 
systems. The Magnahub is available in various 
RF amplifier technologies for operation up to 550 
MHz and uses a modular design for upgrading 
purposes. Options include an NB switch for fault 
tolerant capability, status monitoring for pre-
ventive maintenance and a return transmitter for 
two-way capability. 

For further information, contact Magnavox 
CATV Systems Inc., 100 Fairgrounds Dr., 
Manlius, N.Y. 13104, (315) 682-9105; or circle 
#131 on the reader service card. 
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NTSC broadcast TV reference data 

By Ron Hranac 
Jones Intercable Inc. 

Channel bandwidth at RF: 6 MHz 

Visual carrier location: 1.25 MHz (+1 kHz) above lower channel edge 
Color subcarrier frequency: 3.579545 MHz (+10 Hz) above visual carrier 

Sound carrier center frequency: 4.5 MHz (+1 kHz) above visual carrier 
Scanning lines: 525 lines per frame, interlaced 2 to 1 
Scanning sequence: horizontally from left to right, vertically from top to bottom 

Horizontal scanning frequency: 15,750 Hz (monochrome), 15,734.264 Hz (color) 
Vertical scanning frequency: 60 Hz (monochrome), 59.94 Hz (color) 

Aspect ratio: 4 horizontal units, 3 vertical units 

TV channel spectrum at RF Relative levels of sync, 
relative to lower channel edge picture and zero carrier 

o 

o 

4 IRE 
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BIRO CO-CHANNEL LOCATOR MAP11 

Off-air Ch. 7 
By Steven I. Biro 

President, Biro Engineering 

This is the sixth in a series of maps with technical and program parameter listings for off-
to be used when the cable system experiences co-channel interference. With this information, 
pinpoint the closest (i.e., the most probable) offenders, determine their directions and start the 
rotor-mounted search antenna. Based on the tabulated technical information, the search can 
powerful stations or those that have the highest transmitting antenna towers. 
The computer program for the maps was developed and data for the listings was collected by 

Princeton, N.J. The information is accurate as of Sept. 1, 1988. 

Key to listing 
Call letters: Ch. 7 station identification 

City: Station location or the area served by the station 

Network affiliation: 
C/A 
C/N 
AIN 
ACN 
ED 
IND 
CBC 
CTV 
SRC 
SP 

CBS and ABC programming 
CBS and NBC programming 
ABC and NBC programming 
ABC, CBS and NBC programming 
Educational station (PBS) 
Independent station 
Canadian Broadcasting Corp. 
Canadian Television Network 
Societe Radio-Canada 
Spanish language programming 

Power: The effective visual radiated output power (in kilowatts) 

Offset: The offset frequency of the station 
O No offset 

—10 kHz offset 
+10 kHz offset 

HAAT Transmitting antenna height above average terrain (in feet) 

Call 
letters City 
WCIQ Mt. Cheaha, Ala. 
KAKM Anchorage, Alaska 
KUSK Prescott, Ariz. 
KATV Little Rock, Ark. 
KABC Los Angeles 
KRCR Redding, Calif. 
KGO San Francisco 
KMGH Denver 
WJCT Jacksonville, Fla. 
WSVN Miami 
WJHG Panama City, Fla. 
KAII Wailuku, Hawaii 
KTVB Boise, Idaho 
WLS Chicago 

Network 
affiliation 
ED 
ED 
IND 
ABC 
ABC 
ABC 
ABC 
CBS 
ED 
NBC 
NBC 
NBC 
NBC 
ABC 

Power 
316 
163 
9 

316 
141 
115 
316 
316 
316 
316 
316 
30 
195 
56 

air Channels 2-69, designed 
the headend technician can 
verification process with the 
be concentrated on the most 

the staff of Biro Engineerin4 

Offset 

o 

o 
o 

HAAT 
2000 
781 

2810 
2006 
3213 
3620 
1670 
1010 
915 
960 
870 

5940 
2645 
1688 

o 

o 
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Call Network 
letters City affiliation Power Offset HAAT 
WTVW Evansville, Ind. ABC 316 0 1000 
KWWL Waterloo, Iowa NBC 316 + 1980 
KAYS Hays, Kan. CBS 316 0 710 
KOAM Pittsburg, Kan. CBS 316 + 1092 
KPLC Lake Charles, La. NBC 316 — 1480 
WVII Bangor, Maine ABC 316 — 819 
WNEV Boston CBS 316 + 1000 
WXYZ Detroit ABC 316 — 1000 
WPBN Traverse City, Mich. NBC 316 + 1349 
KCCO Alexandria, Minn. CBS 316 0 1120 
WDAM Laurel, Miss. NBC 316 0 529 
KCTZ Bozeman, Mont. ABC 200 — 816 
KMNE Bassett, Neb. ED 316 — 1484 
KETV Omaha, Neb. ABC 316 0 1360 
KOAT Albuquerque, N.M. ABC 87 + 4240 
WKBW Buffalo, N.Y. ABC 100 + 1420 
WWNY Carthage, NY. ACN 316 — 720 
WABC New York ABC 65 0 1611 
WITN Washington, N.C. NBC 316 0 1950 
KQCD Dickinson, N.D. NBC 316 0 730 
WHIO Dayton, Ohio CBS 200 + 1140 
KSWO Lawton, Okla. ABC 316 + 1050 
KOAC Corvallis, Ore. ED 263 — 1230 
WITV Charleston, S.C. ED 310 1870 
WSPA Spartanburg, S.C. CBS 316 + 2000 
KEVN Rapid City, S.D. NBC 262 + 672 
WBBJ Jackson, Tenn. ABC 316 + 1060 
KVII Amarillo, Texas ABC 316 0 1703 
KTBC Austin, Texas CBS 316 + 1268 
KVIA El Paso, Texas ABC 316 0 820 
KOSA Odessa, Texas CBS 316 — 740 
KLTV Tyler, Texas ABC 316 0 990 
KUED Salt Lake City ED 155 — 3000 
WDBJ Roanoke, Va. CBS 316 — 2000 
KIRO Seattle CBS 316 0 820 
KSPS Spokane, Wash. ED 316 + 1830 
WTRF Wheeling, W. Va. C/A 316 0 962 
WSAW Wausau, Wis. CBS 316 — 1209 
WJLA Washington, D.C. ABC 316 + 770 
CFAC Lethbridge, Alberta IND 325 0 668 
CFRN Lougheed, Alberta CTV 21 — 723 
CHBC Vernon, British Columbia CBC 1 870 
CBWG Fairford, Manitoba CBC 4 — 310 
CKY Winnipeg, Manitoba CTV 325 + 1003 
CKCD Campbellton, Maritime Provinces CBC 2 — 640 
CHMT Moncton, Maritime Provinces CBC 325 0 1128 
CBHF Mulgrave, Maritime Provinces CBC 106 665 
CBHT Shelburne, Maritime Provinces CBC 38 + 425 
CBNA Buchans, Newfoundland CBC 3 24 
CBWC Atikokan, Ontario CBC 6 — 385 
CKNC Elliot Lake, Ontario CBC 25 — 577 
CBLF Geraldton, Ontario CBC 4 670 
CBFO Hearst, Ontario CBC 17 0 611 
CBLF Sturgeon Falls, Ontario CBC 18 0 617 
CICA Timmins, Ontario ED 141 — 650 
CBST Baie Comeau, Quebec CBC 4 — 340 
CHAU Gaspe, Quebec IND 1 0 285 
CBGA Port Daniel, Quebec CBC 1 + 340 
CHAU Riviere Au Renoir, Quebec CBC 1 0 710 
CKRT Riviere Du Loup, Quebec CBC 49 + 1156 
CHLT Sherbrooke, Quebec IND 316 0 1840 
CIEW Carlyle Lake, Saskatchewan IND 170 + 1100 
CKMJ Marquis, Saskatchewan CTV 55 768 
CKMJ Moose Jaw, Saskatchewan CTV 98 — 775 
CICC Norquay, Saskatchewan CTV 69 — 353 
CBKF St. Brieux, Saskatchewan CBC 1 + 180 
CBCP Shaunavon, Saskatchewan CBC 9 + 685 
XHAD Saltillo, Mexico SP 11 — 5 
WSTE Ponce, Puerto Rico SP 186 + 2710 
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Competitive cable 
ATV and motion artifacts 
By Walter S. Ciciora, Ph.D. 
VIce PresIdent of Technology 
Amencan TelevIslon and Communcations Corp 

In previous columns and in presentations, I've 
mentioned that I believe CATV's advanced tele-
vision (ATV) priorities include ensuring that we 
can be competitive with other media over the 
short and long term. Also, we must carry the 
signal chosen by the broadcasters for their ATV 
efforts. In addition, the fundamental modulation 
techniques of the various media almost require 
that there will be more than one ATV technical 
standard. This has caused some alarm, especially 
among consumer electronics manufacturers. 

The competitive threat 
The principal near-term competitor to cable's 

ATV position comes from prerecorded media 
such as discs and tapes that will be sold and 
rented. Several Japanese manufacturers have 
demonstrated baseband VCR prototypes that 
make excellent pictures. In addition to being high 
resolution and wide screen, the video is free of 
motion artifacts. This is because no special tech-
nique is required to reduce bandwidth from 20 
or 30 MHz down to some smaller number such 
as 6 or 9 MHz. The concern for cable is that there 
might be a noticeable difference in picture quality 
when a subscriber turns f rom watching a video-
tape to, say, a pay channel. This could potentially 
change the way subscribers view ATV movies. 

It's important to appreciate that this threat 
comes from a source whose ATV plans are not 
likely to be limited by the Federal Communica-
tions Commission. No one had to ask for per-
mission to introduce Super-VHS machines. Like-
wise, no one will need permission to introduce 
baseband ATV VCR machines It is the consumer 
electronics industry that is most concerned about 
the possibility of multiple standards for ATV. The 
irony is that they are most likely to force the need 
for multiple standards through their ability to intro-
duce prerecorded media products that might 
render cable's video non-competitive. 
Recording is the video technology that has 

made the most progress in the last 10 years and 
has the most potential for further advances in the 
next 10 years. It is important to watch recording 
technology carefully and understand what d may 
mean for the future of the cable business. 
Another longer term competitor is the video 

that may be delivered by telephone companies 
using digital signals over fiber to the home. It 
would be reasonable to expect that digital signals 
will produce excellent quality pictures with little 
or no motion artifacts. 

What is needed? 
Cable needs competitive ATV video. This in-

cludes resolution, adequately low levels of noise, 
distortions, cross-modulation, microreflections 
and motion artifacts. It also means adequate 

numbers of channels and adequately low cost. 
This last parameter must not be forgotten, since 
subscribers judge it carefully. If in our zeal to be 
competitive in every other way we sacrifice being 
cost-competitive, subscribers will reject our 
efforts just as soundly. This is why we must not 
try to bring ATV to subscribers before they are 
ready for it. Doing so increases costs and 
destroys cost competitiveness before there is a 
need for ATV competitiveness. 
As with so many things, timing is critical. There 

is no need for ATV video on cable when no ATV 
receivers exist in subscribers' homes. Since the 
HBO and Massachusetts Institute of Technology 
viewer studies have shown that people can't tell 
the difference between ATV and good NTSC 
when viewed from more than five times picture 
height, ATV video isn't needed for small screens. 
Very high quality video won't be needed until 
subscribers have really large-screen displays. 
This most likely gives us seven to 12 years to 
prepare. 

If we think about how the prerecorded media 
pictures are likely to compare with those pro-
posed by most of the current ATV proponents, 
we find the most probable difference to be in 
motion artifacts. All proponents should produce 
great still pictures; some may have advantages 
over others in ruggedness and ability to operate 
in noise, distortion or heavy signal loading. 
Nearly all proponents have to squeeze 20 or 30 
MHz of video down into something much less, 
sacrificing motion fidelity. But prerecorded media 
have no need to do this. They will be essentially 
free of motion artifacts. 

To be competitive, cable doesn't need more 
scan lines or more pixels per scan line. It simply 
will need to be as free of motion artifacts as pre-
recorded media. The good news is that one of 
the most expensive elements of the ATV receiver 

"There is need for 
an option to trade 
bandwidth at some 
future time for 
motion fidelity" 

is not affected; the display can be the same. 
In the event that the transmission standard in-

itially chosen for cable does not of itself yield ade-
quate freedom from motion artifacts to be com-
petitive when truly large screens are in common 
use, cable needs a way of augmenting that signal 
to eliminate the motion artifacts. In the best of all 
worlds, this will be unnecessary: The original 
transmission standard will be competitive. But 
if this isn't the case, cable's ability to trade band-
width for video quality should be an available 
option. In the time frame when ATV is commer-
cially significant and when large screens are 
practical, fiber and other techniques will provide 
the extra bandwidth in a very cost-effective 
manner. 

What about broadcast signals? 
Broadcasters have the same need to be com-

petitive with prerecorded media. If the limits of 
physics preclude this in the available over-the-
air spectrum, d will be in all our best interests if 
we can provide carriage to the home with direct 
studio links to the headend. 

In conclusion, to satisfy cable's need to retain 
its ability to deliver competitive ATV, there is a 
need for an option to trade bandwidth at some 
future time for motion fidelity. This is only an 
option. If the initial transmission standard pro-
vides adequate quality, the option may never be 
invoked. The cost impact on an ATV receiver will 
be in the portion most amenable to cost reduc-
tion—the signal processing part. The display 
elements are not affected. The additional pro-
cessing can be done outside of the display unit 
with some sort of plugable module. 

Design department 
(Continued from page 62) 

different cables and active equipment, the effects 
on the total equipment necessary and its finan-
cial impact can influence choices for the overall 
plant. 
A lot can go wrong for the designer The cable 

or the active gear used by the construction 
department can be changed at the last minute, 
which can cause the design to be less than ade-
quate. The initial fielding can be grossly in-
accurate, which will present an insurmountable 
problem in determining what the equipment re-
quirements will be and how construction will pro-
gress. Fielding should include drop length to the 
subscriber's TV set in addition to cable require-
ments at the street or pole. 
MDUs present unique requirements because 

they are never the same. Accurate fielding is 
always required in order to provide an adequate 
signal. All of this will affect the subscriber's signals 
and ultimately determine marketing's effec-
tiveness and the system's cash flow. 
Good designers are a breed apart, a vital in-

gredient in the forces that made CATV an in-
dustry. The position was not created as a parasite 
but grew into a need of the industry. The need 
is still there, even greater in this age of techno-
logical advances and Federal Communications 
Commission regulations. As with other busi-
nesses, the CATV industry is required to provide 
a quality product to the consumer; this is one of 
the few industries where the product is viewed 
constantly. There is no marketing scheme or 
management process that will convince sub-
scribers to buy a product that is perceived as 
poor, not with the current availability Of 
alternatives. I I 
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Allocation of tolerance 
By Archer S. Taylor 
Senior Vice President of Engineering. Malarkey-Taylor Açsnriates 

HDTV (high definition TV) seemsto be moving 
out of the laboratory and into the political theater. 
Line rates, field rates, bandwidth compression, 
compatibility, dimensional filtering and all of 
those esoteric technical issues have taken a 
backseat to the issue of restoring America's 
leadership in consumer electronics and chip 
technology. The hot issues are no longer pro-
gressive scanning vs. interlaced or 50 vs. 60 Hz 
field rates. The issue now is whether government 
help should be provided by direct subsidy and 
tax credits or by such non-monetary means as 
changes in antitrust and patent laws and 
policies. 

But while economists and politicians, the 
American Electronics Association (AEA) and the 
Electronic Industries Association (EIA) analyze 
and debate the policy issues, the search for 
realistic standards for advanced TV (ATV), if not 
truly HDTV, goes on. In the inner councils of 
the Federal Communications Commission, the 
broadcast network boardrooms, and the work-
ing parties of the Advanced Television Systems 
Committee and the Advanced Television Ad-
visory Committee, the heaviest emphasis is on 
baseband video in the production studio and 
the home display system. 
Some standards, like line and field rates, syn-

chronization, polarity and chromaticity defini-
tions, are required to match the receiver to the 
camera; yet they relate only incidentally to pic-
ture quality. Other specifications having to do 
with noise, interference, reflections, differential 
gain and phase, linear and non-linear amplitude 
distortions, group delay error, subcarrier inter-
modulation and others are needed to definethe 
overall performance of the transmitter and 
receiver, including the effect of the transmission 
media between transmitter and receiver. 

Functional standards 
The major work to date has been on functional 

standards. Transmission performance charac-
teristics have not been entirely ignored but 
specifics have yet to come forth. Cable TV has 
little cause for concern about purely functional 
standards except for the extent to which they 
may result in more or less vulnerability to various 
performance defects. Functional specs are 
established to assure that the receiver will track 
the camera; they have little to do with the quality 
of the transmitted signal. 

However, 30 years of experience with NTSC 
color standards provides substantial cause for 
concern regarding performance specs. For 
many years, broadcasters struggled with a 
variety of signal quality problems resulting from 
the almost totally uncoordinated peformance 
goals and specs of the program studio pro-
ducers, network operations, Bell System inter-
connections and their own transmission facilities. 

The Joi nt Com mittee for I ntersociety Coordina-
tion in 1970 undertook its intensive Ad Hoc Color 
Television Study to identify various reasons for 
degraded color TV performance. It reported 
faults at every stage, from producer to studio 
monitor setup, transmitter and receiver charac-
teristics and CRT phosphors. They even blamed 
the "propagation path." By 1975, the Network 
Transmission Committee had issued its Seventh 
Report (NTC-7) with comprehensive definitions 
of performance objectives for that portion of the 
transmission path represented by video network 
facilities leased from the Bell System. 

Receiver performance is not presently sub-
ject to significant standardization (except for 
noise figure and sensitivity in the all-channel 
UHF rules). Receivers are designed to produce 
subjectively determined "marketable" picture 
quality when receiving the TV broadcasts that 
happen to exist in the manufacturer's locale. If 
they don't sell, the manufacturers try to fix them 
up somehow. While individual receiver manufac-
turers do have their own proprietary standards, 
there is no forum for coordinating these with 
overall transmission performance goals. 

Performance specs should be based on sub-
jective ratings of the picture quality of the end 
product, as finally seen by representatives of the 
general public on their own TV sets, with toler-
ances allocated among all potential contributors. 
For example, if 10° differential phase is shown 
to be objectionable to the average viewer and 
NTC-7 allows the Bell System up to 5° maximum, 
how much should the transmitter be allowed? 
The receiver? Cable TV? Typical transmitters are 
specified at 2° to 3°; cable TV modulators and 
satellite receivers, 1° each. What if the receiver 
introduces 3° or 4°? All components, rated 
separately, would be well within tolerance, while 
the combined differential phase might actually 
exceed the limit. In such circumstances, cable 
has frequently been adjudged to be the cause 
of objectional quality since the picture looks bet-
ter without cable. Although the broadcaster, the 
Bell System and the receiver are each clearly 
within the 10° limit, the finger is nevertheless 
pointed at cable (the new kid on the block). 

It now seems possible that the transmission 
system adopted for ATV (or HDTV) may be the 
50-year-old vestigial sideband AM (VSB/AM) 
standard. It has been knowledgeably suggested 
that SAW filters will provide sufficiently accurate 
phase characteristics to avoid the objectionable 
"close ghost" edge effect. This may be true for 
the transmitter/receiver combination. But then, 
would cable TV be required to generate zero 
group delay distortion in order to avoid blame 
for degrading the picture? 

Two issues 
There are really two issues at stake. First, is 

VSB/AM really too fragile for a satisfactory HDTV 
transmission system? Second, regardless of 

what transmission system may eventually be 
adopted, it appears to be essential that the total 
tolerance allowed for critical performance 
characteristics be allocated among the various 
components of transmission paths that may in-
clude not only transmitters and receivers but also 
telco network facilities, VCR, cable TV distribu-
tion, MMDS, M ATV, SMATV, microwave and sat-
ellite relay, and fiber-opti 
sions between video a 
signals. 
Cable TV has been 

systems with conver-
d FM, AM or digital 

cused in the past of 
deliberately degradin broadcast signals 
received over the air, although the accusation 
has never been documented. However, we all 
know of situations in which the cable signal is 
inferior to the direct off-air signal from the same 
source. This is the situation we must try to avoid 
with respect to ATV (or FiDTV). 
Never in the history of television has there 

been a specific allocation of tolerances between 
the separate system components. The original 
NTSC standards did recognize that in some 
cases pre-emphasis and precorrection at the 
transmitter would be more economical than 
maintaining tight tolerances at the receiver FCC 
standards for TV broadcasting, however, are 
almost entirely functional, The simplistic FCC 
noise specification was suspended years ago. 
Amplitude response characteristics of the trans-
mitter are specified primarily as protection 
against interference to other transmissions. The 
group delay specification that was intended to 
precorrect for the receiver sound notch charac-
teristic tends to make matters even worse. The 
rules are silent with respect to differential gain 
and phase, chrominance-luminance cross-talk, 
linear and non-linear distortions and all the other 
characteristics related to signal quality. 
Cable TV will once again find itself in the 

villain's role unless the ATV (or HDTV) standards 
adopted, officially or de facto, include a mean-
ingful allocation of tolerances within the overall 
performance specifications. With well over half 
of all TV sets in use connected to cable, failure 
to achieve the expected quality of performance 
on cable could effectively frustrate government 
and industry efforts to encourage and promote 
the restoration of a domestic consumer elec-
tronics industry. 
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Wouldn't it be nice if C-COR rebuilt homes,too? 
Like our cable system rebuilds, 

you'd have the technology of 
tomorrow, today. And if you preferred, 
we'd custom build it. Your warranty 
would be three times the industry 
standard. You could reach us 24 hours 
a day for personalized service and fast 
turnaround on repairs. 

You'd have the best home on 
the block. 

If this kind of innovative service, 
advanced product line and commit-
ment to quality hits home, let us show 
you what we can do for your business. 
Ca111-800-233-2267.1n PA, 
1-800-356-5090. Or write: C-COR, 

60 Decibel Road, State College, 
PA 16801. 

But please. Limit your rebuild 
requests to cable systems. We don't 
do houses. Yet. 

ELECTRONICS INC Vtt're Out 'lb Give You 
The Best Reception In The Industry. 

Reeder Service Number 59. 



and other Anixter Cable TV stocks the complete line of Reliable 
pedestals because they're made to last. Made to last, 
because it's just good business to protect valuable 
equipment inside quality enclosures. 

Reliable's products are made to outlast the equipment 
inside. They average 25 years in use. Buy today and 
don't think about replacement until 2014. 

Reliable's nine-step finishing process generates a 

and the onslaughts of acid rain, pollutan 
atmospheric contaminants. 

For more information about the full line 
pedestals, call the Anixter Cable TV distri 
in your area. 

RELIABLE 

of Reliable 
ution center 

AtlIKIR 
high gloss weather-fighting finish that resists corrosion RELIANCE COMM/TEC +  C  BLE TV 

WEST-ANAHEIM: (714) 779-0500, (800) 854-0443, DENVER: (303) 373-9200, (800) 8411531, SEATTLE: (206) 251-6760, (800) 426-7665, -CHICAGO: 
(312) 364-7000, (800) 544-5368, CLEVELAND: (216) 526-0919, (800) 321-8068; DALLAS: (214) 446-7337. (800) 231-5006; IRON MOUNTAIN, : (906) 774-4111, 
(800) 624-8358; SKOKIE, IL HDOTRS: (312) 677-2600, EAST-ATLANTA: (404) 995-5110, (800) 241-5790; LONG ISLAND, NY: (516) 293 , (800) 645-9510, 
NEW JERSEY: (201) 328-0980 (800) 631-9603, TAMPA: (813) 626-7115, (800) 282-9164, CANADA-CALGARY: (403) 250-9646, MONTREA : (514) 636-3636, 
TORONTO: (416) 625-5110. VANCOUVER: (604) 321-5885 

In an emergency. veetends and hohdays or alter 5 PM call toll free 1 (800) 323-8166 
CORPORATE OFFICES, ANIXTER CABLE TV, INC., 4711 Golf Road, Skokie, IL 60076, (312) 677-2600 (r) 19 ANIXTER CABLEINI 

Reeder Service Number 60. 


