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THE ANATOMY OF 
A SUPER CABLE 

Bend radius as tight as 4" 
with 1/2 " cable. 

Unique 100% bonding: 
• Conductor to dielectric. 
• Dielectric to sheath. 
• Sheath to jacket. Tighter bend radius without 

kinking or flattening—reliable 
installations in small vaults. 

INTRODUCING T4 PLUS 
TOUGHER AND TAMER 

FOR EXTRA PERFORMANCE WITHOUT COMPROMISE. 



THE STANDARD IS NOW 
THE SUPER-STANDARD 

Easy coring with standard 
tools. Full-wall seamless 
aluminum tube, resistant 
to connectorization abuse. 
No objectionable non-
conductive dielectric residue 
left on aluminum ID. 

Temperature-stable electrical 
and mechanical performance, 
to withstand broad 
temperature swings and 
years of winter/summer 
extremes. All adhesion 
layers maintain performance 
over entire temperature 
range. 

Jacket bonded to sheath for 
additional handling ease and 
increased corrosion 
protection. Peels away easily, 
leaving no adhesive residue. 
Continuous conductor-
through-jacket bonding 
greatly increases sidewall 
and pull strength. 

ir 

Jacket bonding prevents 
concealment of damage to 
aluminum. Extra-rugged 
LLDPE* jacket dramatically 
increases abrasion resistance 
and provides additional 
support. 

*Linear Low Density Polyethylene 
is an extra-tough polymer that still 
can be cut for cold weather 
connectorization. 

Standard connectors and 
cable preparation tools, no 
additional parts inventory or 
special training required. 

For a sample of this remarkable 
new cable, contact TFC today at 
P.O. Box 384, Wallingford, CT 
06492, (203) 265-8482 or (800) 
243-6904. 

TIMES FIBER COMMUNICATIONS, INC 

The right technology for today. 
See us at the NCTA Show—Booth 340. Las Vegas Convention Center. 
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Baseband or RF? Tough question. But 
Jerrold gives you an answer you'll be able to 
live with comfortably tomorrow, no matter 
which you choose today. 

You see, our new STARCOM 't V Advanced 
Baseband Converter and STARCOM n 450 
RF Converter are compatible and can be 
used interchangeably within your system. 
So you can give subscribers a choice of cable 
services and operating conveniences. 

Both converters bring you exceptional 
value, with these important features in 
common: 
Li Potting of sensitive circuits—prevents 

tampering. 
Li Dynamic trimode scrambling—prevents 

signal theft by changing strambling 
modes on a pseudo random basis. 
Upgradeability to two-way IPPV. 

D 256 tags, 2 million addresses. 
D A/B switch option. 
D Built-in self test—for easier servicing. 
D Programmable time-out 
D Optional cordless remote control. 

Direct channel entry and AFT 
Now here's a brief overview of the other 

features of each converter. 

The STARCOM V. 
The STARCOM V 550MHz Addressable 
Baseband Converter offers 82- or 164-
channel capacity, selectable by an internal 
switch. With both video and audio scram-
bling. And more downloading parameters 
than any other converter. Here's a sampling: 
Cl Flexible barker channel location—change-

able at any time. Even different barker 
channels for different subscribers. 
Programmable output channel—cable 

// 
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operators can simplify inventory by 
stocking only one model for all systems. 

Li Custom channel assignment—lets you 
maintain off-air channel numbers. 

Li System ID code--prevents converter 
from being used on another system. 

Subscriber features are equally notable. 
Some of the principal ones: volume control 
on the remote control; last channel recall; 
favorite channel scan; electronic parental 
control by both channel and rating. 

There's a lot more you should know 
about of course. See our STARCOM V 
brochure. 

The STARCOM 450. 
The STARCOM 450 Addressable RF 450-
MHz Converter, as noted, has many of the 
same operator and subscriber features as 
the STARCOM V It's state-of-the-art all the 
way. The fact is, the STARCOM 450 is 
probably the best buy in its class. 

Check out these other important features: 
Li 66-channel capacity—internal A/B 

switching for expansion to 132 channels. 
¡Li Easy-to-use keyboard, on both the re-

mote and on the converter, itself. 
Li Parental control. 

Our STARCOM 450 brochure will give 
you complete information on this versatile, 
high performance converter. 
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Where to go from here. 
Baseband or RF? The decision can be easy 
enough. if you decide on Jerrold. Because 
you not only get an open-ended choice, you 
get the technical support and after-the-sale 
backup of the major supplier in the industry 

For literature on the STARCOM V and 
STARCOM 450, you have only to call or 
write. Jerrold Division. General Instrument 
Corporation, 2200 Byberry Road, 
Hatboro, PA 19040. (215) 674-4800. 

Jerrold. 
First in cable TV. 

GENERAL 
INSTRUMENT 

(: General Instrument Corporation 1984 

.00  
....... 

Jerrold advances the state of the art: 
Baseband and RF converters 

you can use in the same cable system. 
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The ball's rolling 
Sometimes, as with any new project, 

unforeseen circumstances will arise— 
some for the better, some for the worse. 
In our case, it's the positive side that's 
showing itself. And for that, we at Com-
munications Technology want to thank 
the industry in general and, in particular, 
our contributing authors and advertisers. 
Your past and continuing support can 
only help us all realize a worthy goal— 
the dissemination of pertinent infor-
mation. 
On another information front, the 

National Cable Television Association's 
33rd annual convention and exposition 
soon will be upon us. With more than 
15,000 attendees expected and with ap-
proximately 260 companies already 
having reserved exhibit space, this 
year's National Show surely will be an 
arena for information exchange. The 
technical sessions, in themselves, are a 
mouthful. Topics from commercial in-
sertion to cable revolutionaries will be 
addressed by the industry's top tech-
nical leaders. The complete technical 
agenda begins on page 12. See you in 
Las Vegas. 
Numerous calls have come into our 

office regarding Bob Luff's column in the 
April issue. If you haven't read it, you 
should; and if you did, I hope it raised 
your eyebrows. Signal leakage—and 
the interference it causes—is a serious 
matter. And, although Bob's article was 
ficticious, the problem is real. (This 
issue's feature on amateur radio makes 
mention of a 1982 rulemaking petition 
filed by the American Radio Relay 
League asking the FCC to prohibit CATV 
systems from operating in a portion of the 
mid-band.) Also, we hope the phone in 
James McKinney's office at the FCC has 
stopped ringing. 

Other features in this month's CT also 
deserve mention. Robin Dickey, staff en-
gineer at UA Cablesystems, has pro-
vided a five-act "smash hit" on the use of 
computers in the engineering depart-
ment. On the system reliability side, Jer-
rold's Barry Breech and Lectro's Mason 
Hamilton offer advice on status monitor-
ing and standby power. And, if that's not 
enough, the combination of voltage, cur-

rent or power is covered in the second 
chapter of Ken Simons' handbook. 

Not to leave any stone unturned, we've 
also included a short true and false quiz 
on FCC Rules and practices as they per-
tain to cable TV. If you read last month's 
article on the commission, you've been 
waiting for this; if not, there's still time. 
Good luck. 
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An old line company..1 
in a new line of business! 

Poleline Corporation is the newest 
member of the RMS Electronics family. 
RMS Electronics, Inc. has been in 
operation for over 35 years. 

PRODUCTS MANUFACTURED for 
various divisions of RMS Electronics, 
Inc. and available to the Cable 
Television Industry through 
Poleline Corporation include: 

Poleline Hardware 
a Thimble eye bolts a Machine bolts 
• Suspension clamps u Support strand 
• Lashing wire a Tap and amplifier 
brackets u Lashing clamps a Crossover 
clamps a Guy-grip Dead-ends u False 
Dead-ends u and more. 

Cable TV Products 
• Moulding Duct a Non-Power 
Passing "Raceway" Splitters and 
Directional Couplers • Apartment 
Amplifiers u Antenna/Cable TV 
Switches u Feed-thru Bushings 
• Ancillary Hardware • and more. 

Poleline Corporation 
also distributes 
products such as: 

Heat Shrink Tubing Moulding 
Duct Prewire Apartment House 
Boxes Cable Lashing Machines 

Pedestals u Test and Measuring 
Equipment • Ground Rods Marker 
Tags Tools u Silicone Grease 

Ladders Safety Equipment 
Ancillary Hardware and more. 

Poem Corp 
Subsidiary of RMS Electronics, Inc. 

EASTERN OPERATIONS: 
20 Antin Place, Bronx, N.Y. 10462 
TOLL FREE (800) 221-8857 
(Continental U.S.A., Puerto Rico, U.S. Virgin Is.) 
Call Collect (212) 829-1070 (N.Y. State Only) 

WESTERN OPERATIONS: 
2901 W. Garry Ave., Santa Ana, California 92704 
Telephone (714) 662-1041 
TOLL FREE (800) 624-2511 (Continental U.S.A., 
Puerto Rico, U.S. Virgin Is., Alaska and Hawaii) 
In California (800) 247-8435 

Copyright 1983 RMS Electronics, Inc. 
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Zenith exec says 
decoders are key 
to teletext future 
CHICAGO, III. --The success of teletext in 
the United States depends on the de-
velopment of low-cost equipment com-
patible with different teletext systems. ac-
cording to William Thomas. Zenith manager 
of cable television communications 
products. 

"The consumer can be turned off by mar-
ketplace confusion. By working toward a 
goal of multistandard broadcasting and 
complementary multistandard decoders, 
the future of teletext can be assured." Tho-
mas said at last month's Videotex '84 con-
ference. Even without multistandard-
broadcasting capabilities, he predicted. 
the number of teletext decoders installed in 
U.S. homes could reach 1 million in 
1986—about 10 times the present level. 
Broadcasters and receiver manufac-

turers currently support three teletext stan-
dards in North America: World System Tele-
text (WST). North American Basic Teletext 
Specification (NABTS) and Captions for the 
Deaf (CFD). 

"Based on existing information-provider 
support and hardware in the field, it could 
be argued that CFD is today's de facto 
standard. NABTS has network broadcast 
support and WST is available nationwide 
with a potential for significantly lower cost in 
the future." Thomas said. 

Because the three standards co riot .riter-
fere with each other, -There is no technical 
reason why a single vertical blanking inter-
val could not support all three services sim-
ultaneously. A network provider such as 
NBC or CBS could carry both WST and 
NABTS versions of their services on the 
network level. At the local, or affiliate level, 
an appropriate choice could be made be-
tween local insertion. NABTS. WST or CFD." 
Thomas proposed. 

"A positive indication of compatibility has 
been the demonstrations showing auto-
matic reformatting from CFD to WST. Also. it 
has been reported that CBS will offer cap-
tions in both CFD and NABTS." he said A 
competitive environment could result in the 
production of WST NABTS-compatible de-
coders in 1985. and CFD MIST- and CFO 
WSPNABTS-compatible decoders in 1986, 
he added. 

Stressing that reduced decoder cost is 

Gregory Woodsum. Zenith manager of videotex engineering. tests a World System 
Teletext format decoding system. 

"crucial - to the industry s success. Thomas 
speculated that the WST/CFD version 
would cost less than the three-standard 
version. 
Also important to the future of teletext are 

special applications and local-origination 
programming. -The special application 
known as a closed-user group -- which 
offers program tiering. scrambling and add-
ressability is taking off. For example, an 
agricultural service is currently provided 
that uses the text mode of CFD systems. 
Similar concepts may be explored by WTS 
and NABTS proponents to stimulate de-

coder demand while the prices remain rela-
tively high. Local origination is the most 
important next step for broadcast services." 
he continued. "Most teletext observers 
agree that local origination adds very sig-
nificantly to the appeal of teletext." 
He cited WKRC-TV's local-origination 

efforts in Cincinnati and the recent an-
nouncement that KTTV, the Metromedia 
station in Los Angeles. will carry teletext 
during the 1984 Summer Olympics (Zenith 
teletext equipment and color video moni-
tors will be used there to provide up-to-date 
information on Olympic events) 

COMMUNICATIONS TECHNOLOGY MAY 1984 11 



Cl, Dolby team up 
for digital audio 
SAN FRANCISCO—Dolby Laboratories Inc. 
announced that General Instrument Corp. will 
adopt a new digital audio system recently 
developed by Dolby for satellite and cable 
television audio applications. Under the terms 
of the licensing agreement, General Instru-
ment will build subscriber decoders and 
Dolby Laboratories will manufacture pro-
fessional encoders for the new process. The 
encoders will be used either at the up-link 
satellite earth station or the cable television 
system headend. 

This new digital audio technique is an ad-
vanced form of ADM (adaptive delta-modula-
tion) and will provide the highest audio quality 
at very low bit rates, thus requiring less band-
width than PCM (pulse code modulation) sys-
tems, according to Dolby. The system is par-
ticularly useful for electronic delivery systems 
such as cable TV, satellite-delivered pro-
gramming and DBS (direct broadcast sat-
ellite) audio systems, where the need for 
minimal error correction results in a much 
cheaper home decoder system than more 
conventional digital systems. 

Tele-Engineering forms 
national sales network 
FRAMINGHAM, Mass. — Tele-Engineering 
Corp. announced the formation of a national 
dealer network with the selection of six re-
gional sales organizations to represent the 
company's AD CUE - automatic commercial 
insertion equipment and PVS - pro-
grammable video switching equipment for 
cable TV. 

Victor Colantonio, Tele-Engineering's di-
rector of marketing, said that the company 
has signed agreements with the following 
suppliers: dB CATV Supply, Englishtown, 
N.J.; KBL Sales, Newark, Calif.; Mega-Hertz 
Sales, Littleton, Colo.; Mega-Hertz Sales, 
Kansas City, Mo.; Mega-Hertz Sales, Bed-
ford, Texas; and NCS Industries Inc., Willow 
Grove, Pa. 

Jerrold inks contracts 
with two operators 
HATBORO,Pa.—Cable Services Co. Inc. of 
Williamsport, Pa., has agreed to purchase 
approximately $3 million in cable television 
electronics equipment from the Jerrold Div-
ision of General Instrument Corp. The agree-
ment calls for Jerrold to deliver approximately 
25,000 plain, pay and addressable con-
verters, addressable controllers, Commander 
IV prepack headend equipment and SJ-450 
amplifiers. 
Cable Services' systems slated to receive 

the Jerrold CAN electronics include: Her-
shey, Fredericksburg, Norristown, Greenburg 
and Doylestown, Pa.; Loudon, County, Va.: 
Ponce, Puerto Rico; Ithaca and Chatham, 

N.Y.; Romeo, Mich.; Londonberry, N.H.; and 
Rockland, Mass. Jerrold began shipments in 
October of last year, and delivery is expected 
to continue over a 12-month period. 
Adelphia Communications Corp. of Coud-

ersport, Pa., has signed an agreement to pur-
chase approximately $1.3 million in Jerrold 
cable television electronics. 

Jerrold will supply this cable operator with 
plain and addressable set-top terminals in 
addition to an AH-2E addressable computer 
controller. The equipment will be installed in 
Adelphia's Bethel Park, Pa., Vermillion, Ohio, 
and Toms River, N.J., systems. 
Shipments of converters began in De-

cember of last year and delivery is expected 
to continue over a 12-month period. 

NCTA board chooses 
Mooney as president 
CAPTIVA ISLAND, Fla.—Thomas Wheeler, 
president of the National Cable Television 
Association since 1979, announced his res-
ignation last month. The NCTA Board of Direc-
tors immediately elected James Mooney, 
NCTA's executive vice president, to succeed 
Wheeler. 

Elected officers of 1984-85 beginning with 
the conclusion of NCTA's annual convention 
June 3-6 are: Edward Allen, president. West-
ern Communications Inc., Walnut Creek, 
Calif., to serve as chairman; Trygve Myhren, 
chairman and chief executive officer, Ameri-
can Television and Communications Corp., 
Englewood, Colo., as vice chairman; James 
Cownie, president, Telecommunications 
Group, Heritage Communications Inc., Des 
Moines, Iowa, as secretary; and John God-
dard, president, Viacom Cablevision, Pleas-
anton, Calif., as treasurer. 

Prime Cable selects 
S-A set-top terminals 
ATLANTA—Prime Cable Corp. announced 
its intention to purchase approximately $20 
million worth of Scientific-Atlanta addressable 
set-top terminals for use in its cable systems, 
principally in its newly acquired Atlanta sys-
tems. The terminals and related control 
equipment will be delivered over a 24-month 
period commencing in 60 days. 

C. Ronald Dorchester, senior vice presi-
dent of operations for Prime Cable, cites the 
purchase of the equipment as his company's 
first major step toward its long-term goal of 
upgrading customer service and technology 
in its Atlanta systems. These systems include 
the former Cable Atlanta, Cable DeKalb, 
Cable East Point, Cable Alpharetta and Cable 
College Park. 

"Prime Cable is committed to the expanded 
programming and superior customer service 
afforded by addressable technology," ac-
cording to Dorchester. "With this technology, 
cable TV subscribers can order changes in 
the programs they receive without having to 
schedule a service call or take the terminal in 
to be exchanged. Our plan is to install these 

set-top terminals in new and existing sub-
scriber households to upgrade our level of 
service." 
The selection of Scientific-Atlanta terminals 

was based on Prime Cable's experience with 
the Model 8500 set-top terminal installed in its 
Princeton. N J system. 

Ortech appoints agency 
to promote new system 
BUTLER. N.J. —Ortech Electronics Inc., 
manufacturer of a new addressable, off-
premises pay TV security system, has ap-
pointed Carelli, Glynn & Ward Advertising as 
its agency of record. The Edison, N.J., firm 
was founded recently by Robert Geissler and 
Carmine D'Elio, former president and ex-
ecutive vice president, respectively, of Vitek 
Electronics. 

National show 
tech agenda 
The following is the list of technical sessions to 
be presented at the National Cable Television 
Association's annual convention June 3-6 in 
Las Vegas, Nev. 

Commercial Insertion: No Pain No Gain 
Monday, June 4, 2-3:30 p.m., Room B 

Vendors and cable operators join forces in 
this assessment of today's commercial in-
sertion methods. Includes a report on pro-
gress toward formulating signaling and con-
trol "recommended practices." Moderator: 
Scott Tipton, director, R & F Systems, Home 
Box Office. Speakers: Paul Olivier, manager-
production services, American Television and 
Communications Corp.; Ned Mountain, direc-
tor of marketing, Wegener Communications; 
Roger Strawbridge, director of marketing and 
advertising, Adams-Russell Telecommunica-
tions; Ernest Tunmann, president, Tele-
Engineering Corp.; Vern Bertrand, sales 
manager, Channelmatic; Jim Dixon, mana-
ger-control supervisor. Warner Amex QUBE. 

Tests and Measurements 
Monday, June 4, 2-3:30 p.m., Room D 

Leading equipment manufacturers present 
new test methods. Hear about the latest analy-
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Stationmaster 
stands alone. 

gegmureemin 

• 

• 

Stationmaster. 
The completely automatic system 

for inserting and verifying commercials 
on cable television. 

Stationmaster is the only equipment you need to insert commer-
cials as well as verify for the client that his advertising ran when 
he directed. And when we say Stationmaster stands alone, we 
mean it. 

HANDS OFF! Stationmaster operates by itself 24 hours 
a day year after year DON'T CALL US, WE'LL CALL YOU. 
TV Watch calls its Stationmaster accounts once a 
month just to "check in." Otherwise, we might never 
hear from them. 

HI-TECH. Stationmaster's secrets are in the software. 
It comes with a built-in verifier Secret: CMOS chip 

technology. Every Stationmaster is custom-programmed for the 
individual cable system. Secret: EPROM (Electronically Program-
mable Read Only Memory) circuitry 
All operating components are on Printed Circuit boards. 

Stationmaster is totally software-based. 
When Stationmaster arrives, we will be there to hook 
you up and we won't leave until we have trained your 
technical personnel. 
Get more information today. Call or write: TV Watch, 
1819 Peachtree Road, N.E., Atlanta, GA 30309. 
(800) 554-1155. In Georgia, (404) 355-0100. 

INSERTION EQUIPMENT 
LOCAL ADVERTISING SALES 

An affiliate of United Media Enterprises, a Scripps-Howard Company 



tical techniques that can lead to better system 
performance. Moderator: Thomas Polis, ex-
ecutive vice president, Communications Con-
struction Group Inc. Speakers: Bradford Kel-
lar, development engineer, Raychem Corp.; 
Kenneth Crandall, principal engineer-re-
search and development, Zeta Laboratories 
Inc.; Warren Braun, president, ComSonics 
Inc.; Don Groff, engineer, General Instrument, 
Jerrold Division; David Kelma, design engi-
neer, General Instrument, Jerrold Division. 

Cable Revolutionaries: 
Scanning the New Blue Skies 
Tuesday, June 5, 9-10 a.m., Room B 

Where would cable be without innovation? 
Design wizards and futurists contemplate 900 
MHz, and teledelivery of video and computer 
software. This state-of-the-art session also will 
look at even higher quality image distribution 
for cable. Moderator: Wendell Bailey Jr., vice 
president, science and technology, National 
Cable Television Association. Speakers: 
Georg Luettgenau, senior scientist, TRW 
Electronic Component Group; Gary Arlen, 
president, Arlen Communications Inc.; Israel 
(Sruki) Switzer, consulting enginer, Cable 
Television Engineering. Associated paper: 
Bill Johnson, United Video. 

Advances in Signal Relay 
via Satellite and Microwave 
Tuesday, June 5, 9-10 a m , Room D 

Video relay technology is evolving in re-
sponse to changes in technology and chang-
ing user needs. This session looks at some of 
these changes. Moderator: Jeffrey Krauss, 
vice president of corporate affairs, M/A-COM 
Development Corp. Speakers: Dom Stasi, 
vice president and general manager, Network 
Operations and Design Engineering, Warner 
Amex Satellite Entertainment Co.; Thomas 
Straus, chief scientist, Hughes Microwave 
Communications Products, Hughes Aircraft 
Co.; Jamal Saraff, senior staff engineer, 
Hughes Microwave Communications Pro-
ducts, Hughes Aircraft Co.; Jerrold Heller, 
senior vice president-Video Products Group, 
M/A-COM Linkabit Inc. 

Audio: The New Playing Field 
Tuesday, June 5, 10:30 a m -noon, Room B 

All ears are tuned to cable's high-quality 
transmission promise with the advent of pay-
cable audio services and multichannel tele-
vision sound. Will it be a hit or strike out? 
Digital data transmission methodology in the 
cable environment is also covered. 
Moderator: Alex Best, manager-new business 
development, Scientific-Atlanta Inc. 
Speakers: Dennis Waters, president, Waters 
& Co.; Charles Wong, staff engineer, Oak 
Communications Inc.; Yuichi Kojima, Audio/ 
Video Technology Center, Sony Corp.; Jim 
Wonn, manager of projects and equipment 
engineering, Group W Cable. 

(Re)Building Tomorrows for Cable 
Tuesday, June 5, 10:30 am.-noon, Room D 

Hasty industry evolution has left operators 
with too many "best" choices in rebuilds or 
upgrades. Economic, procedural and me-
chanical considerations are reviewed. Mod-
erator: F. Ray McDevitt, senior vice presient, 
Technical Operations, Warner Amex Cable 
Communications. Speakers: Joseph Pre-
schutti, vice president-engineering, C-COR 
Electronics Inc.; Paul Brooks, project engi-
neer, General Electric Cablevision Corp., Neil 
Neubert, director, audio/video engineering, 
Warner Amex Cable Communications; Norm 
Slater, project manager, network develop-
ment, Cable Systems Engineering. 

Data Communications 
Tuesday, June 5, 3:30-5 p.m., Room B 

The subject of data communications on 
CATV networks has caused much confusion: 
Is it a franchising promise or a major new 
revenue source? This session provides a 
status update. Moderator: Geoffrey Gates, 
vice president-engineering and technology, 
Cox Cable Communications. Speakers: Ern-
est Tunmann, president, Tele-Engineering 
Corp.; Lee Greenhouse, vice president, EF 
Hutton & Co.; John Lee Hughes, vice presi-
dent, U.S. operations, NABU Network Corp.; 
Leo Shane, product manager-data products, 
General Instrument, Jerrold Division: James 
Mollenauer, senior consulting engineer, 
Codex Corp. 

Distribution System Concepts 
Tuesday, June 5, 3:30-5 p.m., Room D 

Technical descriptions of timely aspects of 
distribution plant engineering. Fiber optic sys-
tems design and operational results, standby 
powering, the powering of off-premise de-
vices, and RF amplifiers will be addressed. 
Moderator: Joseph Preschutti, vice president-
engineering, C-COR Electronics Inc. 
Speakers: Robert Dickinson, president, E-
COM Corp.; Thomas Hunter Jr., president, 
Data Transmission Devices Inc.; Robert Floss, 
director of corporate engineering projects, 
Warner Amex Cable Communications Inc.; 
Harry Reichert Jr., engineer, General Instru-
ment, Jerrold Division; Thomas Saylor, signal 
processing manager, Caltec Cablevision. 
Associated publication: Steven Grossman, 
project engineer, C-COR Electronics Inc. 

Radiation Measurement and Prevention 
Wednesday, June 6, 9-10 a m , Room B 

Is your system putting the cable industry in 
a regulatory ground zero? Violation of FCC 
leakage limits could bar cable from midband 
channels. An informative session for respon-
sible operators—signal leakage quan-
tification methods and how they fit into prac-
tical preventive maintenance programs. 
Moderator: William Petty, vice president-
operations, Capital Cities/Cable Corn-

munications General Inc. Speakers: Ted Hart-
son, director of engineering, Capital Cities 
Cable Inc.; Sandy Livermore, product spe-
cialist, Magnavox CAN Systems Inc.; Jody 
Shields, Southern division engineer, UA 
Cablesystems Corp.; Gregg Nydegger, chief 
technician, Cardinal Communications Inc. 

The Final Link: Today's Home Terminals 
Wednesday, June 6, 9-10 a m , Room D 

Seasoned professionals look at set-top 
terminals, the final interface between a cable 
operator and his subscribers. Includes an 
overview of video scrambling and operational 
characteristics of modern terminal design. 
Moderator: Stan Guif, vice president-system 
engineering, Oak Communications Inc. 
Speakers: James Farmer, divisional technical 
manager-distribution data products, Scientif-
ic-Atlanta Inc.; John Schilling, manager, con-
verter design engineering, General Instru-
ment, Jerrold Division; Mircho Davidov, direc-
tor of corporate research, Oak Communi-
cations Inc.; Dell Heller, Viacom Cablevision. 

Addressability: Coming of Age 
Wednesday, June 6, 3:30-5 p m , Room B 

You want addressable equipment to sim-
plify operations and save you money. How do 
you get there from here? Veteran operators 
share their experiences and advice on "going 
addressable." Current directions in the tech-
nology also will be covered. Moderator: Jo-
seph Van Loan, vice president-engineering, 
Viacom Cablevision Inc. Speakers: Robert 
Rast, vice president-research and develop-
ment, American Television and Communica-
tions Corp.; J. Curt Hockemeier, general 
manager, Cox Cable Oklahoma City; Mike 
Burgess, manager-systems test engineer, 
Wegener Communications; Steve Lafferty, 
manager-data communications products, 
Wegener Communications; Graham Stubbs, 
vice president-design engineering, Oak 
Communications Inc. 

Cable Distribution Plant 
Wednesday, June 6, 3:30-5 p.m., Room D 

Operators and manufacturers turn their at-
tention to a variety of plant characteristics and 
field test methodologies. A comprehensive 
talk on preventing two-way plant problems, 
technical audit methodology and digital con-
trol of trunk signal levels. The effects of feed-
forward on high speed video and data signals 
are addressed. Moderator: Robert Luff, vice 
president-engineering, UA Cablesystems 
Corp. Speakers: Richard Citta, manager-
engineering systems R&D, Zenith Radio 
Corp.; Ronald Hranac, Western Division engi-
neer, Jones Intercable Inc.; F. Ray McDevitt, 
senior vice president of technical operations, 
Warner Amex Cable Communications Inc.; 
Roy Thompson, senior director, QUBE engi-
neering, Warner Amex Cable Communica-
tions Inc. 
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The Z-TAC'' addressable system from 
Zenith. 

Zenith is the leader in cable baseband 
technology. And you can't beat that. You 
can't beat 65 years of consumer electron-
ics experience. Experience that now brings 
you the most advanced baseband cable 
system on the market. 

The Z-TAC system offers Zenith's 
unique remote control unit. Unique because 
it has features found only in an advanced 
baseband system like Z-TAC. 

And, Zenith's exclusive Redi-Plur 
offers the key to future technologies for 
your customers and profit opportunities 
for you. 

Plus, the Z-TAC system prevents pirat-
ing with a proven and advanced scrambling 
technique. And that's profitable, too. 

The Z-TAC system from Zenith. First 
a leader in color television. Now a leader in 
baseband cable technology. It's more 
than an addressable converter. It's the 
system that works. 

For more information contact 
Zenith CATV Sales, 1000 Milwaukee Ave., 
Glenview, IL 60025, (312) 699-2110. 

iwirof cable 
products 

THE QUALI fY GOES IN BEFORE THE NAME GOES ON" 

c 1984 Zenith Radio Corp. See us in booth 1#417—at the NCTA Show. 



If you thought microwaves were too 
rich for your system...look again! 

Micro-Beam —Performance proven in over a year of trouble-free, revenue producing operation at 9 different sites. 

Look at M gGBEAM 
Micro-Beam• (patent pending) is a new flexible and cost-
efficient CARS Band signal delivery system ideally suited for CATV 
plant expansion. 

Micro-Beam transmission allows the cable operator to skip on 
by long cascades. Start with a fresh signal anywhere in the 
system. Go beyond the limits of subscriber density, geographic, 
or man-made barriers—without expensive heated air-condi-
tioned transmitter buildings. 

Using just one Micro-Beam transmitter (mounted behind the 
antenna) you can send as many as 52 channels up to 14.5 miles 
away! And now, with our new Micro-Beam Plus• systems, you 
can transmit a full 52 channels up to 10.5 miles, in two different 
directions. All for less than half the cost of conventional micro-
wave systems. 

Micro-Beam gives you multi-channel microwave transmission 
of your entire service from a single outdoor unit which can be 
located practically anywhere in your plant. 

How many new runs are you planning? Take a look at how much 
it's going to cost you. Then take a look at Micro-Beam -. For more 
details call, or write: 

Aeà 

Na ' 11•;& 

B r/ —111 
CNN 
Fedor 

channel master 
satellite systems 
Subsidiary of Avnet, Inc., Industry Drive, 
Oxford, North Carolina 27565 (919) 693-3141 

The "heart" of 
the Micro-Beam -
system. 
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The splice is right! 
But, what's under the heat shrink? 
By Anthony J. DeNigris 
President, Nationwide CATV Services Inc 

In the pursuit of technological excellence, 
the cable television industry has made 
tremendous strides over the years. Coaxial 
cable has come to bear a greater burden in 
signal carrying capability. The specifications 
and sophistication of electronics and the re-
liability of amplifiers, power supplies and, es-
pecially, headend equipment is now the "stuff 
of which dreams were once made." The 
physical design of much of the equipment 
today is such that ease of maintenance and 
speedier trouble-shooting is a reality, as is the 
realization of improved ruggedness and the 
ability to withstand severe weather condi-
tions. But you can't expect sophisticated 
equipment to work properly unless it's in-
stalled properly. 

For the sake of example, let's view the mod-
ern CAN system as a huge forest, wherein 
every individual part of a cable system rep-
resents a totally functioning tree, however 
small or large. In a real forest, when a tree is 
struck down by lightning, the rest of the forest 
continues to function. In a cable system how-
ever, when even the smallest twig on a tree is 
severed (such as when a corroded stinger on 
a power coupler erodes through) some, or 
most of the cable forest functions no longer, or 
at least, not until the field tech gets it back 
together and working. 

With regard to the task of putting it all 
together in the first place, splicing of the sys-
tem should not be underplayed. I am a firm 
believer that a strong percentage of rebuild 
activity is attributable to the quality (or lack 
thereof) of the original splicing. I am also 
convinced that in hiring personnel for con-
struction activities, even linemen are scru-
tinized to a greater degree than are splicers. If 
the line crews putting the cable up could be 
looked upon as lumberjacks, then it is the 
splicers who should be regarded as the 
craftsmen who make fine wood carvings. 
Curiously however, in most build situations, 
project managers and site supervisors will 
spend a good deal of time inspecting line 
crews and observing how the cable is going 
up throughout the build; but in the final inspec-
tion it ends up being the "look of the splicing" 
that is studied most. 
The emphasis really ends up being just how 

nice (or not so nice) the splicer has made 
everything look, but this is not surprising in 
itself. After all, when most of us purchase a 
new car and it boasts sleek lines, a shiny paint 
job and the door shuts solidly, we believe that 
the rest of the car will function with the same 

degree of perfection that we experienced 
when we first "took a look" at the cosmetics of 
the car. However, just because the car starts 
and can drive away from the lot is no guaran-
tee against it containing some mechanical 
faults that could inevitably cause a future 
problem. Applying this analogy to the arena of 
cable TV, one might come to find that it's 
what's under the heat shrink that counts. 

Beginning with the basics 
At first, some people might believe that 

techniques in splicing CATV plant are pretty 
basic and that not too much change has taken 
place through the years in the "way it is done." 
Bearing in mind that new tools have appeared 
and better connectors and equipment have 
been developed, basics are basics, right? I 
highly disagree, because as the industry 
grew so fast, the true basics were never truly 
implemented and enforced. This could be 
construed as a tricky statement and should 
not be taken literally. What it attempts to 
communicate however, is that although the 
engineers responsible for designing con-
nectors, housings and tools have perfected 
the proper methods at the time, too many 
types of everything were popping up. Every 
splicer had a different set of basics, let alone 
their own short cuts and "better ways of doing 
it." If you take any 10 splicers today, no two of 
them will perform identical procedures on 
identical equipment. 
Most recently, I was utterly dismayed when 

I discovered some splicers filling voids in 
connectors and connector ports on housings 
with silicone grease. In response to my ques-
tioning this "once thought to be proper" pro-
cedure, the answer given was, "We just did 
this in the last system we worked on." 
The procedure just mentioned is obviously 

a "basic" that is still implanted in someone's 
system specs out there. But the problem with 
this practice is that whenever a void exists 
around a center conductor of a portion of 
cable that is "properly" spliced through a 
connector and into a housing, it is designed 
for that space (air) to be there. When silicone 
grease is placed in the void, the dialectric 
material (previously air) will now cause the 
dialectric constant (an electrical charac-
teristic) to change, which in turn causes the 
capacitance to alter and therefore changes 
the impedance of the section of signal path. 
What do you get? Well, maybe ghosting or 

signal degradation on some frequencies, etc. 
The reason for using silicone in the first place 
was to prevent corrosion and moisture from 
getting in; but silicone should be used only on 
the threaded portions of the connector and 

housing, as well as the 0-ring seal, never to 
completely fill the space in these areas. 

Striving for perfection 
I have a firm conviction about getting per-

formance, and that is: "There is only one way 
to do something the right way." Some 
examples: 
• Heat shrink tubing 

(1) It should be long enough to extend as far 
as possible over the housing port (which, by 
the way, usually are not long enough to allow 
proper use of heat shrink tubing in the first 
place) so as to be able to seal well past the 
0-ring seat of a properly torqued connector, 
and long enough to provide adequate sealing 
at the rear of the connector as well. 

(2) It should be wide enough to surround 
the connector freely before shrinking, and still 
allow for complete sealing down to the cable 
size. 

(3) When in the process of applying heat (a 
torch), the tubing should be uniformly heated 
and rotated forward so as to push the tubing 
up as it shrinks over the housing port. And it 
should be heated from the housing port side 
first, so that it is able to completely shrink 
around the housing and then worked back 
towards the rear. 
A word of caution. There exist certain 

brands of electronics housings that are manu-
factured utilizing soft alloys. In one instance, I 
experienced splitter housings that cracked at 
the connector posts when screwing the con-
nector in by utilizing what a seasoned splicer 
would expect to be normal pressure. If this 
situation is not watched for, and the heat 
shrink doesn't cover the crack, moisture will 
soon destroy the connection. Even if the heat 
shrink does cover the crack, the connector 
will be loose and moisture may eventually get 
in anyway. 
• Preparing the cable (let's cover the don'ts 
in this case) 

(1) Round jaw cable cutting pliers are the 
worst things to use in order to dress cable for 
entrance to a connector. Some splicers like to 
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hold these pliers loosely and utilize the taper 
of the jaw to score the cable, and then they 
snap and wiggle the cable sheath at the 
scored point to break the sheath away. This 
practice makes for the messiest cut possible, 
and causes burrs and slivers of aluminum to 
fall into the cored section of the cable and can 
literally mangle the cable right from the start. A 
razor knife is just as disastrous. 

(2) Strongly avoid hacking at the center 
conductor when removing dielectric from the 
exposed section of the center conductor. A 
knife, although widely used, is not recom-
mended. Instead, some of the specialized 
tools available today are designed to handle 
this task properly. Hacking the "stinger" only 
ends up leaving weakened and scored center 

conductors that will inevitably end up snap-
ping at some time in the future when the 
splicer is long gone and a blizzard is raging; 
but the system manager wants the standby 
guy out and the system back on and work-
ing—now! 

(3) Never allow the tip of the center con-
ductor to become flared or widened as cutting 
pliers used perpendicular to the stinger 
usually do. Instead, make two cuts diagonally 
and snip the conductor into a semi-point. 
Always check to ensure that the proper con-
nector is utilized so that the inlet seizing grips 
in the connector can do their job. In the case 
where the opening is too small for the dia-
meter of the center conductor and the splicer 
tries to force the cable into it anyway, it is 

WE PROVIDE 
A FREE 
SERVICE 
AND GIVE 
CASH. 

Cable Retrievers wants to help you dispose 
of your scrap cable and reels. 
We buy wreck out cable, cable ends, 
pieces and cable on reels along with the 
reels. 

Pick up anywhere in the U.S. 

Phillip Roddy 
Cable Retrievers Inc. 
P.O. Box 60141 

ORE Ft. Worth, Texas 76115 
(817) 572-3173 

RETRIBERS INC. 

highly likely that he will cause the center con-
ductor to bend inside the splice and probably 
short against the inside of the sheath. Re-
member that there are different size center 
conductor diameters for different brands of 
cable, and all connectors utilizing seizure grip 
inlets do not accept all sizes of cable. Should 
a center conductor having too small a dia-
meter be inserted into too large a connector 
opening, then the possibility exists for an 
open contact at any time. 
• Loop forming 

It is not only the appearance of the finished 
product that is affected by proper forming of 
loops, but once this is accomplished, the 
purpose for having loops in the first place can 
now be served. This in turn will make for a 
more functional and lasting piece of work-
manship and will lessen the possibility for 

failure of splices down the road. Consider the 
following: 

(1) Cable extending from the rear of a con-
nector (out of the splice) should not have any 
bend in it whatsoever which may even slightly 
cause a kink in the cable at or near the en-
trance to the connector. A rule of thumb for 
this specification is 6-8 inches out of the rear 
of the connector prior to any bending in the 
cable. 

(2) Cable should not be allowed to twist in 
the loop when tightening the connector. This 
means that adverse pressure is being placed 
on the center conductor inside the fitting, 
which could cause damage, as well as poor 
appearance of the finished product. How 
many times have we all seen loops facing the 
sky? 

(3) The actual forming of the cable is a 
highly delicate procedure. I am sorry to say 
that I still see cable being abused during this 
practice. Every bend in a piece of cable 
should be accomplished with a proper tool 
made especially for this purpose. Hand bend-
ing, although every splicer thinks they are 
great at it, should be avoided. The possibility 
for error is too great and there is no correcting 
a kink once it is there. And with jacketed 
cable, one may not even see what is hap-
pening when it occurs. 

One final note 
We have only scratched the surface when it 

comes to evaluating the do's and don'ts of 
splicing and the pitfalls of poor workmanship. 
The individual facets of this "art" are too nu-
merous to be explored in any real depth in this 
article. What should be realized, however, is 
that perhaps some of us are a little too com-
fortable and set in our ways. Getting back to 
the basics is sometimes what is really neces-
sary in order to protect the investment made 
for today's sophisticated systems. One thing 
to remember when getting back to the basics, 
is that the basics must be established on 
merit. Coordinating the specifications of the 
pertinent manufacturers and formulating 
standard procedures for workmanship based 
upon those specifications is essential. What 
some splicers were accustomed to in some-
one else's system may not prove to be right for 
yours. 
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PREVENTIVE 

Getting started...a rational plan 
By James B. Emerson 
AM CaMe/E-Con 

In an aging cable system, it may seem an 
impossible task to stop "putting out fires" and 
to begin a preventive maintenance regimen 
that will help you to avoid those "fires." How-
ever, this "impossible," like most others, just 
takes a little longer. Steps that will create 
benchmarks and limit your frustration are: 
• Definition—your system topology versus 

major components, particularly with re-
spect to your present records. 

• Analysis—of maintenance records and 
your own good sense to place problems in 
perspective; area versus component ver-
sus condition. 

• Planning—of your P/M mission with re-
spect to your resources, however limited, 
should aim at the potentials for greatest 
outage damage first. 

• Organizing—of your resources and indoc-
trinating your personnel toward a 
thoroughly positive P/M attitude. 

• Implementing—to make it happen, no mat-
ter how small the start, determination and 
consistency will win. 

• Record keeping—both doing and using 
your day-to-day documentation are the 
"key" to a successful P/M program. 
Let's look at some more practical aspects of 

the steps to P/M success. 
Definition of a given system of course im-

plies current as-built maps, including a 
"backbone" trunk map for clarity. But this only 
defines topology; you need much more. 
Your present maintenance records are 

"gold" with respect to establishing realistic 
direction and schedules for P/M work. How 
"rich" you are depends upon how much time 
you spent digging the "mine." If you keep a 
daily trouble log, plus tags for component 
problems and work orders for system techs, 
you're probably on target. 

If these records cover more than a year or 
two, you've got a good resource. If records 
show detail of symptom(s), time of day and 
weather, plus what was done to restore nor-
mal service, you're well ahead of the game. 
As you've no doubt seen by now, your P/M 

chore is directly related to what can be ex-
pected to fail where and when. You simply 
want to get there first. How failures and de-
gradations occur is also very important. 
Analysis of all defined information will 

permit summarizing "common denominators" 
of potential troubles and failures. Logic and 
common sense are your most potent 
weapons. Also helpful are mean time between 
failure (MTBF) ratings given by equipment 
manufacturers (although this is a rare re-
source in cable TV, keep bugging them). 

Typical summaries you can use may in-
clude: What problems occur during storms of 
different types and during different times of 
day? Does lightning or surge damage repeat 
in certain areas, or is it uniformly dispersed? 
How often do failures occur among certain 
types of equipment? Are any failure clues 
evident, such as a fall in level or rise in hum-
mod prior to failure? 
You can spend a lot of time listing and 

categorizing analysis data and it is nearly 
always time well spent. 

Planning your specific approach to P/M is 
never "cast in concrete." Your plan should 
change as you get a better and earlier handle 
on problems leading to failure. While the best 
way to handle P/M is to use a separate, 
dedicated crew, you may not be able to afford 
to when starting. However, you really must 
dedicate some man-hours regularly if you 
hope to see results. 

Planning must take into account the histori-
cal analysis you've done to establish mini-
mum test timing cycles for various equipment, 
topology and climatic or environmental as-
pects; your resources in terms of equipment 
and man-hours available, versus any "atti-
tude" problems involved; and your ability to 
document problems and results. 
Organizing your resources in order to carry 

out your plan really has more to do with people 
than with equipment or time. A very complete 
indoctrination in P/M will work wonders. 
Somehow the time will be "found" once each 
tech understands how P/M relates to being 
called out after midnight in sub-zero tempera-
tures on a catastrophic failure that need never 
have occurred. 

Your system and company management 
will back you up to the hilt so long as they 
understand the relationship of P/M to holding 
down unscheduled subscriber interruptions. 
You may find that while you still have to deal 

with last night's problems first thing in the 
morning, a good deal of P/M can be done 
once the crew is in the problem area. So long 
as the P/M work is accomplished, organizing 
it together with repair work will help utilize 
resources more effectively. Too dogmatic a 
plan can defeat itself while flexible organ-
ization can move you ahead. 
Implementing, even in the worse case of 

small resources, will find your flexible organ-
ization following a well-defined but somewhat 
loosely structured plan. So long as you docu-
ment either acceptable performance or de-
gradation in key plant areas before outright 
failure occurs, you will have the opportunity to 
head off catastrophe and be a hero. 
Whether we're a hero or fool is quite often 

the result of circumstance. All that P/M does is 
to improve your view and your ability to 

change negative circumstances. Your deter-
mination, above all else, will ensure the con-
sistency that is the hallmark of a successful 
P/M program. 
Record keeping separates the men from 

the boys in P/M. Even when you start with poor 
records, the results of P/M efforts will provide 
you the means for problem analysis which you 
must have to keep the P/M program fresh and 
relevant. In fact, if you do nothing more than 
check out each part of the plant where trouble 
occurs, thoroughly documenting each step, 
you will soon build up a wealth of usable 
information. 
Things that you keep careful track of in-

clude: What environmental conditions pre-
vailed before, during and after a failure? What 
electronic conditions were present at or near 
the failure site (such as AC line voltage, hum-
mod, S/N ratio, etc.)? When was the last out-
age at or near the site and what type was it? 
Was the failure cause a repeat in this area, or 
of the particular device itself? 
Forms and, more importantly, procedures 

needed to stay on top of P/M are a daily log, 
work order forms and equipment tags. It mat-
ters much that enough description of fault, 
conditions and results are entered. Writing "a 
book" is not needed, one-word or one-line 
data will suffice quite nicely. The important 
thing is to do it and to do it very consistently. 

Next month we'll don our Sherlock Holmes 
garb as "P/M detectives," because if you don't 
know why something happened or when to 
expect it again, you can't head it off. 

James Emerson is currently engaged in engi-
neering sales for AM Cable Television Indus-
tries' E-Com subsidiary, which engineers and 
manufactures digital interface equipment and 
addressable systems for cable television. 
A member of the Society of Cable Tele-

vision Engineers, Emerson was elected to 
senior grade in 1978, to the Board of Directors 
in 1981 and served as Eastern vice president 
during 1982. Emerson is a well known author 
and speaker and is chairing the Atlantic Show 
engineering program for the third year. 
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With 
Vital Signs 
• in Your 
Operation, 

You Spot Fatal 
Attacks Before 
They Happen! 

No matter whose amplifiers 
or standby power supplies are 
in your cable operation, sooner 
or later they'll become just 
another statistic. When that 
happens, it'll take your entire 
tram of emergency personnel 
to find the cure. 
Of course, any status monitor-

ing system in General Practice 
can tell you when your amp is 
already (lead. But only Texsçan's 
Vital Signs automatically looks 
for symptoms. Records system 
histories. And pinpoints any 
abnormalities. So when it comes 
to treatment, you'll know 
exactly where to go and what 
to do. Before the fatal attack 
occurs! 

Tex.scan's Vital Signs. The spe-
cialist that makes regular check-
ups on your operation. Because 
an "ounce of prevention" is still 
"worth a pound of curer 

Texscan Has Offiees . 
Worldwide to Serire You. 

Texscan 
CORPORATION 
Texscan Corporation 
3102 North 29th Avenue 
Phoenix, AZ 85017 
1(800)528-4066 



. . the applications are limited 
only by the shortsightedness of the users' 

Computer is great tool 
for modern engineers 
By Robin Dickey 
Stan Er , Uruted A Cablesystems Corp 

At United Artists Cablesystems, both engi-
neering and management are now using 
computers extensively for a wide variety of 
purposes. Beginning in 1979 with little more 
than a snapshot idea of the power of com-
puting, we raised the curtain to an audience of 
hardware and software and have ourselves 
become the players in what has become a 
progression of acts. After stages of trial and 
error, calculated risks, and now five years of 

invaluable experience. vt  (.un evaluate our 
past use of the computer, and more import-
antly examine the impact it will have to our 
cable engineering future. 

Act one: Testing the waters 
Just as the micro market was beginning to 

surge five years ago, the benefits of a micro-
computer to an engineering department be-
came evident and the decision was made to 
purchase a TRS-80 Model I. Its first uses were 
primarily for word processing and data filing, 
using programs that were constantly losing 

data due to mishandled disks, miskeying en-
tries and software and hardware malfunc-
tions. Disk drives were an add-on feature and 
unreliable for the day-in day-out use they 
received. We learned, after many cases of 
losing days and weeks of work, the meaning 
of "backup." 
The Model I is an eight-bit machine with 

12,000 bytes of read-only memory (ROM) in 
which BASIC is stored, a black and white 
monitor, a detached keyboard and an ex-
pandable random access memory (RAM) of 
16 K. At first, cassette tapes were used to 
store programs and data, but an urgency for 
speed of performance expedited the pur-
chase of two floppy disk drives with a con-
trolling board as well as a line printer. The 
disks were single density. single sided capa-
ble of storing about 80 K each, and the num-
ber of cables necessary for this comparatively 
rudimentary system made the Model I a real 
octopus. The total package, excluding soft-
ware, was $3,400. 
Due to a small office environment, the word 

processing on the Model I was a real treat. 
Data file processing was also a nice feature of 
the system but probably the source of the 
biggest problems. The programs were slow, 
especially the sort routines (200 to 300 files 
took 20 to 30 minutes), and with the large 
volume of data occupying the disks, errors 
were frequent. Our evaluation lab used it to 
keep an inventory and status project reports 
as well as a buyers guide and equipment list 
for companywide use. 
The introduction of the electronic spread-

sheet for the microcomputer, however, was 
perhaps the single most important factor in 
securing a management level commitment to 
the microcomputer for our continued engi-
neering use as well as for use throughout the 
company, management had seen Visicalc 
reduce the weeks and months of budget 
preparation to mere minutes. 

Act two: Getting our feet wet 
The next phase soon followed with the pur-

chase of several TRS-80 Model Ills. This sys-
tem was still an eight-bit micro with a 16x64 
character display. two disk drives, 48 K of 
RAM, but the device itself was self-contained 
and stood as a less formidable piece of 
equipment compared to the Model I. and with 
an Epson MX-80 printer, this system only cost 
about $3.000 in 1981. 

Both the software support and user support 
for the Model Ill became increasingly better 
with a number of magazines providing a wide 
variety of software and hardware. In an effort 
to choose the best. most reliable of these 
products. the Engineering Department. 
mostly by trial and error, found printers, plot-
ters, digitizers. speech synthesizers and an 
assortment of software to fit our needs. 
The computer was quickly put to work pre-

paring the engineering budgets using 
spreadsheets for analyzing department 
travel, vehicles, salaries, personnel and over-
all expenditures. In addition, word processing 
had now become a major function of the Engi-
neering Department and was used for all cor-
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respondence. documents and reports. as 
well as lengthy policy manuals including our 
"Construction Practices Manual" and "Head-
end Practices." Many data base files were 
also put on the Model Ill including tower and 
earth station inventories and maintenance 
schedules, tool and test inventories, license 
renewals. etc. 
The disk handling still remained the weak 

link in the computers. The problems ranged 
from dirty and misaligned disk drive heads to 
dust, Coke bottle rings and coffee spills on the 
disks, and only with better maintenance and 
user knowledge did the reliability improve. 
The more we used our Model Ills the more 

we liked them and the more dependent we 
became on them. It was at this point that we 
realized the ideal situation was to link our 
machines either by phone lines or hard wire 
lines in order to communicate with one an-
'other and exchange information directly 
rather than continually swapping data disks. 
RS-232 communications ports were installed 
in some of the machines and a series of mod-
ems were procured and discarded as we 
slowly learned about baud rates, word size, 
stop bits, parity checking, duplex and ter-
minal programs. But, as engineers are known 
to do, we always sought an easier method or a 
better way, so we experimented with all kinds 
of software and peripherals to better solve our 
problems. 
One of the engineers investigated pay-per-

view ordering strategies by linking a couple of 
different speech synthesizers to the RS-232 
ports and aided one of the vendors in de-
veloping a telephone ordering scheme using 
a computer voice to answer incoming calls 
and telephone touchtone response by sub-
scribers. 

Several BASIC programs were also cre-
ated. A program originally designed by Mag-
navox was modified and converted to the 
Model III to analyze different design criteria 
and check system specifications. This pro-
gram is now nearly 800 lines long and fully 
uses all the capabilities of the computer. An-
other program was written to analyze third 
order beats for a 52-channel example system 
because distortion problems are a concern in 
systems planning channel expansion. 
These BASIC programs took the computer 

somewhere between 10 and 14 days to run on 
the Model Ill. It quickly became apparent that 
we needed something faster, so we pur-
chased a compiler, which brought such un-
ruly programs to manageable run times. 
Other engineering calculations also were 
made—such as system operating speci-
fications, a phase analysis calculation to 
check proposed improvements made by 
HRC headends, and a trouble call program to 
determine the major causes of outages in 
some of our larger systems. 
The computer was quickly becoming a use-

ful and productive tool in nearly all areas of our 
daily work. Through our interest in computers 
and the desire for them to communicate with 
each other for data transfer and personal 
communications, we were intrigued by the 
new idea in the computer field of "Office 

Automation" or the "Paperless Office." We 
contracted Southwest Research Institute to 
determine what type of office system would 
best suit our needs. 

Their report focused our attention to DEC 
and Data General minicomputers running in-
tegrated software covering all of our present 
functions and then some. We investigated 
their systems as well as others but ultimately 
determined they were all in the infant stage 
and were too restrictive in their software con-
cepts. The final decision in the fall of 1983 was 
to purchase the fast rising IBM PCs, which we 
felt could eventually be worked into a network 
scheme as smart terminals, while allowing us 
the flexibility of software and hardware sun-
port we had become accustomed to. 

Act three: Learning the strokes 
The IBM PC is a substantially more 

business-oriented machine than our previous 
computers. Its 16-bit power allows a much 
greater memory capacity (up to 512 K RAM in 
several of our machines), which has been 
needed for many of our projects. Processing 
speeds have increased with this larger mem-
ory compared to the TRS-80s. Sort routines 
that took 20 to 30 minutes now take less than a 
minute. 

In retrospect, it is hard to imagine the things 
we squeezed onto 48 K. The disk capacity of 
the IBM PC is nearly twice that of the Model Ill, 
our handling and maintenance as well as 
improved quality of disks and disk drives has 
increased greatly. Once we grew accus-
tomed to the PC keyboard and displays, we 
had few complaints, and have provided a 
variety of color monitors and word processing 
keyboards for various users' needs. 
The capability of the PC to accept added 

memory and a various array of I/O boards 
inspired us to utilize internal clocks. 320 K 

Transferring from the TRS-80 Model Ill to 
the IBM PC requires access to both 
machines, as shown in the office 
arrangement above. 
A local area network system block diagram 
is easy to show on the personal computer 
screen, right. 
The local-area network system server, 
below, consists of the network terminal (I), 
tape backup and hard disk drive (c), and a 
tranceiver, power line monitor and 1,200 
baud modem (r). 

or higher and at least one serial RS-232 
port. Some have internal modems, graph-
ics boards, color graphics boards and hard 
disk drives. The average system cost is 
around $6,000 for a fully loaded machine 
and printer. 
Our experience with the TRS-80 Models I 

and III made the implementation of the IBM 
PCs much easier since we knew what types 
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of software we needed. For us, the key to 
microcomputer productivity lies primarily 
with the software programs, their ease of 
use for both technical and non-technical 
personnel, and flexibility to handle the wide 
variety of uses we have created. For exam-
ple, the word processing program must be 
easy enough and flexible enough for all 
users to whip out a short half-page memo or 

large documents such as our reports. 
Our larger data base needs are being 

met by DBase II and the Versaform pro-
gram for such data as our "Engineering 
Buyers Guide," purchase orders and train-
ing reports. For the smaller data file and 
spreadsheet needs we use Lotus 1-2-3 by 
Lotus Development Corp. The spreadsheet 
programs have come a long way in the past 
couple years, and are to the point now 
where it has its own programming lan-
guage to produce very complicated cal-
culations. Our use of it is mainly for budget-
ing, product comparisons and cost analy-
sis for such projects as scrambling 
techniques and converter selections. 

Act four: Taking the plunge 
Once we had several of the powerful IBM 

PCs in the office we soon saw the import-
ance of being able to transfer information 
from one to the other without having to hand 
carry floppy disks back and forth. After a 
great deal of investigation into the local 
area networks, we finally decided on 3Com 
Corp.'s Ethernet system. The system util-
izes an Altos network server (a multiuser 
micro) with 50 ohm coaxial cables linking 
the PCs in series to the Altos' hard disk 
drive of 40 M (million) bytes. Thus we now 
have the capability to share data files. 
The cabling had to be done in series, with 

50 ohm terminators at the ends to prevent 
reflections from impedance mismatch, be-
cause of timing problems caused by two 
computers trying to transmit simul-
taneously. Each computer on the network is 
equipped with an Ethernet expansion 
board that serves as its transceiver to the 
system. The transmission rate is at 10 
megabits per second with hard disk trans-
fer rates at 4.8 megabits per second. This 
makes access times up to 20 times faster 
than accessing the floppy disks. The use of 
the 3Com system makes it essentially the 
same as adding 40 megabytes of disk stor-
age to every machine connected to the 
system. 
We initialized the system with one user, 

then two so we could get the bugs out 
before any major data was added to the 
hard disk. After having seen the ability of 
the microcomputers and their file sharing 
technique we set about devising our own 
office automation software. What we have 
come up with is one menu from which users 
may run various applications. We mini-
mized the number of keystrokes required to 
access each program and data files to 
make the system more "user friendly." We 
now have 10 computers on the network with 
possible expansion plans to link the entire 
San Angelo, Texas, corporate office. 
The newest software entry we have is 

Email by 3Com. or better known as elec-
tronic mail. This menu option gives us the 
ability to write memos and attach files 
quickly and easily to be sent to any user on 
the network. Users have the option to make 
quick replies or to forward the message to 
other users. Remote access of Email is also 

available by using a communications pro-
gram through a phone connection. 

In addition, through the use of MCI mail, 
an electronic message may be sent via 
phone line to other computer users or as 
telegrams or overnight letters. Other menu 
items now include an "Engineering Project 
Status Report" and a calendar program. 
The shared environment has thus far 

been a great success. At first the 40 mega-
bytes of storage seemed a large amount, 
but the success of the system has caused 
numerous applications to be implemented 
and consequently, we have depleted the 
capacity to about 5 megabytes. 

Act five: Going for the distance 
We have come a long way since our first 

Model I and we now anticipate a continually 
expanding use of the computer in both 
engineering and management, corporate 
and system level. 

In the near future our present con-
figuration should be expanded from 40 
megabytes to possibly 80 megabytes or 
more for additional office users as well as 
remote users who also could access all the 
capabilities of the network. This could be 
accomplished by setting aside a PC linked 
to the system to be remotely taken over via 
phone connection. By enabling this feature 
system managers and chief engineers 
could send and review reports and other 
information without lag times created by the 
mail system. 

All company office locations across the 
nation could be equipped with similar net-
works and the servers might be linked over 
dedicated phone lines to allow access to a 
great deal of data in the shared environ-
ment. 

For example, one of the projects we are 
working on presently is to analyze more 
effectively the field findings of the cor-
porate quality control department. We hope 
to use statistical sampling and reporting to 
ensure our limited resources are utilized to 
their fullest. In the future it may be possible 
to utilize the small portable computers for 
faster data collection and field testing. This 
data could then be transferred to a central 
data base for further analysis. Another ap-
plication may include automation of our 
evaluation lab testing equipment to more 
quickly test and compare products. 

Curtain call 
The progress we have made in the past 

five years is astounding. We have gained 
the improvements of speed of computing, 
the growth in numbers of workstations, and 
the capability to share data. The costs have 
increased per workstation, but the power of 
each system far outweighs those costs with 
improved performance, ease of use and 
compatibility. The applications are limited 
only by the shortsightedness of the users. 
The more experience we gain, the more 
useful they become; we believe the fore-
cast for computers in CATV is indeed 
optimistic. 

COMMUNICATIONS TECHNOLOGY MAY 1 984 23 



SAFE! FAST! EFFICIENT! 

zetzr swam war 

WIRE & CABLE 

STAPI. 
GUN 

TACKERS 
FIT RIGHT IN 
for doing the CATV 

installation job RIGHT! 

THE RIGHT ARROW TACKER AND STAPLE SIZE TO USE FOR THE RIGHT CATV INSTALLATION: 

Uses 3/16' round 
crown staples in 3/8" 

and 7 16" leg lengths - 
for diameters up to 3/16". 

4 Models Fit All Wires and Cables Ranging From 3 16" to 1/2" in Diameter. 

Rugged, reliable Arrow 
Wire & Cable Staple Gun 

Tackers are made of all-steel 
for lasting durability and engineered 
for safety, speed and efficiency with 

these built-in high performance features: 

• GROOVED GUIDE positions wires and 
cables for proper staple envelopment and 

safe, secure fastening. 

• DRIVING BLADE automatically stops at the right 
height to prevent staple from damaging or cutting into wire 

or cable. 

• AUTOMATIC, SINGLE-STROKE COMPRESSION ACTION 
speeds up fastening, reduces installation time and 

minimizes hand fatigue. 

• PATENTED PRECISION-LOCKED MECHANISM ensures smooth, 
uninterrupted trouble-free performance. 

These outstanding features have made Arrow Wire & Cable Staple Gun Tackers 
the top choice in fastening tools of professional installation men in every field, including 

CATV, telephone, electrical, electronics, communications, alarm systems and many more. 

Uses 1/4" round 
crown staples in 9/32", 

3/8", 7/16" and 9/16" leg 
lengths - for diameters up to 1/4". 

Uses 5 16 round 
crown staples in 3 8", 

1/2" and 9 16" leg lengths 
- for diameters up to 5/16" 

Uses 1 2 flat 
crown staples in 9 16, 

5/8" and 7 8 leg lengths 
- for diameters up to 1 2" 

For fastening ground wire - use 
Model T-18 with 3/8" leg staple 

For fastening RG-59 - use Model 
T-25 with 9 16" leg staple 

For fastening RG-6 - use Model 
T-37 with 9 16 leg staple 

or astening R -11 - use Model 
T-75 with 5/8" and 7,8" leg 
staples 

Call your supplier or 
write for catalog & prices. 

271 Mayhill Street 

 • 
RRROW FASTENER CoMPAN1! INC. 

Saddle Brook 
New Jersey 07662 



'Status monitoring.. 
today is considered by 
many to be a necessity 
more than a luxury.' 

System reliability, 
reduced costs promised 
This article seeks to explain not only the fun-
damental principles of status monitoring and 
control techniques, but to acquaint the reader 
with why status monitoring and control is im-
portant in today's multi-purpose cable com-
munications systems. 

By Barry Breech 
D.nsIon General Instrument Corp 

Status monitoring was created during the 
1970s by the major equipment manufacturers 
(primarily General Instrument's Jerrold Divi-
sion and Magnavox) as an amplifier add-on 
product and mainly as an incentive to sell 
these amplifiers. Just another bell and whistle 
with limited functionality, the early version of 
status monitoring didn't go over too well with 
cable system operators. Result: the tech-
nology was shelved. 
The convergence of a number of events 

may be safely linked to the eventual emer-
gence in importance of status monitoring 
equipment. Not the least of these events was 
the development of two-way interactive cable 
and the advent of advanced applications 
such as alarm and home security, civil emer-
gency alert systems, pay-per-view, insti-
tutional data transmission and telephony over 
the cable system. Multiple system operators 
have made use of status monitoring and its 
promise of higher reliability as a means of 
winning franchise awards. 

Rebirth of status monitoring 
Other events in this scenario include the 

need by cable operators to reduce the cost of 
maintenance in their existing systems as ad-
vanced age (and more frequent repairs) star-
ted to set in. The ballooning cost of labor and 
service equipment (precipitated in part by the 
economic stagflation of the late 1970s) and 
the voice of the subscriber to local govern-

ments (making heard his complaint about the 
intermittent problems of CATV systems) all 
helped set the stage for the "rebirth" of statu' 
monitoring technology. 

In many senses, the bottom line for cabw. 
operators was this: Recurrent system outages 
represented not only a loss of revenue for the 
operator, but lessened his competitive edge 
at franchise renewal time. 
When municipalities included system re-

liability as a requirement for the granting of 
franchises, the need for status monitoring was 
clearly stated. Status monitoring grew from an 
add-on frill to help equipment manufacturers 
market amplifiers to an absolute necessity for 
the system operator. Equipment manufactur-
ers proceeded to dust off their old status 
monitoring products, and went to work on 
updating them to current state-of-the-art 
technologies. But requirements changed 
drastically. CATV plant operators wanted 
more than the ability to tell if an amplifier was 
providing output or not. They wanted to be 
able to control certain amplifier functions, 
such as reducing RF ingress through return 
feeder switching. and determine whether the 
units had switched to standby power 
supplies. 
Many other players have joined the field 

since Jerrold and Magnavox first broke 
ground. Companies such as Century Ill Elec-
tronics (now a part of Jerrold) and Lindsay 
have made their presence known. The 1980s 
saw Scientific-Atlanta. Texscan. C-COR and 
GTE-Sylvania (now a part of Texscan) enter 
the fray of equipment manufacturers. Many 
manufacturers have gone on to expand the 
functional capabilities of monitoring and con-
trol by employing microprocessor technolo-

gy. 

Daily requirements 
Today. requirements for status monitoring 

systems have grown and now include the 

STATUS 
MON1TORNG 

ability to do more extensive monitoring of the 
total CATV plant -- even the ability to control 
various system functions from a remote loca-
tion. The present market for status monitor 
and control equipment demands technology 
that can provide information on the overall 
operating condition of the CATV plant. detect 
and diagnose faults in a system before dis-
ruptions of service occurs and control certain 
amplifier and standby power supply functions 
for multiple hub systems. both locally and 
remotely from the master headend. 
The primary objectives of today's status 

monitoring and control systems are basically 
these: 
• Increased reliability 
• Reduced downtime 
• Reduced maintenance costs 
• Knowledge of equipment operation over 
entire plant 
• Better utilization of manpower for main-
tenance and system operations 
• Prevention of catastrophic failures through 
trend analysis and alarm histories 
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Incorporating microprocessor technology 
in status monitoring systems provides the op-
erator with the ability, among other things. to 
check whether an amplifier or standby power 
supply station is functioning and to measure a 
number of different types of related data. 
The unit that performs status monitoring 

functions is called the transponder unit. It 
usually fits within the station housing. In order 
for the transponder to perform different mea-
surements, an analog-to-digital converter 
(ADC) has been added to the transponder 
unit. It can measure the following: RF levels, 
temperature (with sensors). AC/DC power 
and current levels. Together. the micro-
processor and the ADC are capable of per-
forming numerous control and monitoring 
functions. 

Status monitoring functions 
Some of the more common amplifier func-

tions monitored are forward and return RF 
level measurements These measurements 

consist of the forward and return carrier fre-
quencies used by status monitoring equip-
ment for commands and data transmissions. 
It is possible to get RF measurements by a 
variety of methods: using AGC (gain) and 
ASC (slope) voltages for approximations; 
searching for a hardware fixed limit with a 
programmable attenuator and counting the 
attenuation required to reach it. 
The amplifier's status monitoring module 

usually measures forward RF levels and re-
norts this information back to the headend or 
,Iub site. The return (reverse) RF level is nor-
mally measured at the headend or hub site. 
Other functions performed in the amplifier 

include control of a return feeder switch for the 
opening and closing of this path. Some ampli-
fier equipment manufacturers offer the capa-
bility of attenuating the return feeder path 
upon command of the SM (status monitor) 
system. controlling other amplifier switches. 
and have an amplifier housing tamper switch 
to monitor intrusion. 
Power doubling. redundancy. and feed-

forward technologies are offered by several 
amplifier manufacturers. This adds a slight 
problem to the status monitoring of the trunk 
amplifier because of the way these ampli-
fication techniques work. 

In power doubling or redundant forward 
trunk amplifiers, a failure in one of the two 
amplifier circuits will show up as a drop of 6 
dB in the forward trunk amplifier's output, as 
measured by the monitoring unit. Therefore, 
the monitoring of the amplifier's output level 
requires precision measurement techniques 
to verify this type of failure mode. 

With feedforward technology and its in-

herent failsafe qualities, the cable operator 
will not have any indication of a failure in one of 
the two amplifier hybrid IC circuits because 
there isn't a drop in output level. In order to 
detect a failure in a feedforward trunk ampli-
fier, the operator or technician can use a 
status monitoring technique to control the DC 
power to both the feedforward amplifier cir-
cuits through micro-switches. turning them off 
and on, one at a time. It is recommended that 
this be timed so as not to interfere with pro-
gramming lo subscribers, say at 4 a.m. This 
technique also could be executed auto-
matically by the status monitoring computer. If 
during the switching process the forward RF 
is lost, the previous circuit turned off would be 
the suspect one. Once pinpointed, repair 
personnel can be dispatched. It should be 
noted that the amplifier status monitoring 
module performing this type of control is nor-
mally a module in the housing. 

External units and standby power supplies 
Not all amp • er status monitoring is done 

with an internal module: external units or 
stand-alone transponders also can effectively 
perform this task. However, these stand-alone 
units have their own set of requirements, in-
cluding their own power supply, high and low 
pass filters. placement inside a weather-proof 
housing and connection to the monitored 
amplifier through external cables. External 
units are compatible for monitoring other 
CATV manufacturer's equipment, and can 
perform control provided they accept TTL 
communications. Some of the CATV power 
supplies on the market are compatible for 
monitoring and control in such a way. 
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Chaneett 

Channell pedestals are constructed of the highest quality, 
field proven ABS plastic and are designed to meet all the 
requirements of the CATV industry. 

The extreme strength of ABS plastic (this is the same 
material used to produce such high impact items as football 
helmets, racing car crash helmets, automobile dash boards 
etc.) and the dome type structure of Channell pedestals 
provide incomparable durability in all phases of installation. 

Channell pedestals provide the following advantages: 
• Unaffected by severe temperatures ranging from — 60°F 

to + 160°F. 
• Corrosion proof 
• Will not draw and hold heat 
• Extremely durable 
• Vented to minimize condensation 
• A very low profile 

The dome structure facilitates 360° access, and is supplied 
to the field with factory installed hot-dipped galvanized stakes. 

All Channell pedestals are available with hasp or the intertite 
locking system. 

AMUR 
COMMUNICATIONS 

The CPH-658 will house any tap, filter, equalizer or 
splitter. 

Dimensions 6.5 diameter. 11 - 16 above grade 
Weight: 45 pounds with stake 
Shipping: 8 per carton 
Basic Unit: Shipped complete with stake attached and 

hasp lock. 

The CPH-816 will house any tap and splitter 
combination. 

Dimensions: 8- diameter, 21 - - 29- above grade 
Weight: 8 pounds with stake 
Shipping: 4 per carton 
Basic Unit: Shipped complete with stake attached. 

hasp lock and designated drop holes in 
base 

The CPH-1016 will house any tap, and line extender 
combinations or small amplifiers. 

Dimensions 10 diameter, 21 - - 29- above grade 
Weight: 11 pounds with stake 
Shipping: 2 per carton 
Basic Unit Shipped complete with stake attached, hasp 

lock and designated drop holes in base. 

The CPH-1022 will house any tap, splitter and line 
extender combinations. 

Dimensions: 10' diameter, 21 - - 35- above grade 
Weight: 13 pounds with stake 
Shipping: 2 per carton 
Basic Unit: Shipped complete with stake attached. 

hasp lock and designated drop holes in 
base. 

The DCPH-1006 dual plant pedestal will house two 
taps or two couplers. 

Dimensions: 10' diameter, 11 - - 19- above grade 
Weight: 94 pounds with stake 
Shipping: 2 per carton 
Basic Unit: Shipped complete with stake attached. 

hasp lock and designated drop holes in 
base. 

The CPH-1730LPB is an extremely versatile low 
profile, trunk amplifier housing with enough room for 
taps and splitters. This asthetically pleasing pedestal 
sits only 17 above ground and will house 
any trunk amplifier. 

Dimensions: 17 diameter. 16 - 24 above grade 
Weight: 50 pounds 
Shipping: 1 per carton 
Basic Unit: Shipped complete with ground skirt, hasp 

lock and mounting bracket 

The DCPH-1730LPB (INSET) will house any dual 
line extender combination. (Dimensions same as 
CPH-1730LPB.) 

The DCPH-1016 dual plant pedestal will house any 
two tap and splitter combinations. 

Dimensions: 10 diameter. 21 - 29 above grade 
Weight: 11 pounds with stake 
Shipping: 2 per carton 
Basic Unit: Shipped complete with stake attached. 

hasp lock and designated drop holes in 
base 



AIKrEL 
COMMUNICATIONS ... our m In°. source for 

Channell pedestals 

FAIRBANKS 
(907) 456-1815 

ANCHORAGE 
(907) 274-8525 

Call your nearest 
Anixter stocking location 

toll free or collect for 
immediate delivery 

PHOENIX 
(602) 966-7766 
(800)621-4894 

VANCOUVER 
(604)420-5606 

SEATTLE 
206) 251.6760 
(800) 426-4821 

LOS ANGELES (IRVINE. CA) 
(714) 556-6270 
(800)854-0443 

WALNUT CREEK 
415) 932-1220 
800) 221-2651 
800) 221-2643 CA only 

DENVER 
(303) 741-2900 
(800) 525-7391 

HOUSTON 
(713)674-8035 
(800)231-5006 

TORONTO 
(416) 839-5182 
(800) 263-4655 

• 

NEW JERSEY 
(201) 328-0980 
(800) 631-9603 

MONTREAL 
(514)637-3511 

ATLANTA 
(404) 449-6533 
(800) 241.5790 

CINCINNATI TAMPA 
(513) 733-9100 (813)626-7115 
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Monitoring of standby power supplies 

Trunk cable 

Interface 
board 

+ 
Power supply 

mom. 

Some amplifiers can be equipped with (in-
ternal) redundant DC power supplies. Infor-
mation on which supply is operating is re 
ported back to the status monitor unit. It is 
possible to report the switchover statuses of 
external standby power supplies through the 
use of a port in the amplifier's housing and an 

external connection to the standby power 
supply. This port has limited capabilities fo' 
reporting the statuses of the standby power 
supply. 

An improved method of monitoring ano 
controlling a standby power supply is spec 
fically to design the status monitoring module 
for this type of power supply and have it 
mounted internally. In this manner, it is pos-
sible to measure accurately the temperature. 
battery voltages and system load levels. Ad-
ditional digital statuses are also sensed, such 
as cabinet tampering. charger/inverter mal-
function and AC/standby switchover. Jerrold 
and Texscan offer this type of unit, which also 
allows for manual command of the AC 
standby switchover for exercising the bat-
teries. Both manufacturers have standby 
power supply status monitoring modules 
compatible with those of Alpha Technologies 

STAIUSEI 
MONTORNG 

Crucial to all of this, however, is the organ-
ized presentation of the information gener-
ated by status monitoring equipment. Such 
vital information is essentially useless to the 
CATV plant operator if it cannot be presented 
in a manner that helps to control and manage 
a cable system effectively. This leads us to the 
subject of using the status monitoring system. 

Using status monitoring 
There are a variety of main operator inter-

faces. starting with manual transceivers 
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equipped with LED and toggle switches for 
data display and commands. This type is the 
least expensive of the man-machine interface 
units on the market. however, manual trans-
ceivers have the least amount of functionality. 

Other types of man-machine interfaces in-
clude personal computers and professional 
minicomputers with video monitors. In order 
to determine the number of amplifier and/or 
standby power supply transponder modules 
the status monitoring system can com-
municate with, it is first necessary to choose a 
main computer and a method of interfacing. 
Equipment manufacturers that offer a com-
puter as a headend unit use a serial com-
munication link. Personal computers have the 
limitation of a small number of serial lines. 
Professional minicomputers, like those made 
by the Digital Equipment Corp.. can support a 
large number of serial lines and conse-
quently. a large number of transponders. 
The RF cable modem (modulator.' 

demodulator) is the interface between the 
status monitoring transponders in the RF 
amplifiers and/or standby power supplies and 
the main computer. Most cable systems have 
an RF cable modem that converts between RF 
broadband and RS232-C computer formats. 

Use of a modem allows for the central location 
of the computer and a remote location for the 
plant's transponders. Communications be-
tween these devices is done over telephone 
lines or data modems for transmission via 
broadband (microwaveiAMLFML. satellite 
and cable). 

Jerrold bases its own status monitoring and 
control system on the DEC POP-11 23 mini-
computer. which has the capability to connect 
to 16 RF cable modems via serial RS232-C 
links. Each RF cable modem can communi-
cate with 512 transponders (a total of 8.192 
transponders per headend system). The 
computers have software allowing for the dis-
play of data in an easy to use format. storage 
of alarm histories for later analysis. and trend 
analysis of the transponder's data for video 
display. It is information like this that helps the 
cable operator to foresee problems before 
they become critical and to allow for correc-
tive maintenance to be scheduled at his con-
venience 

Systems of the future 
Today's status monitoring systems feature 

many important capabilities. There are, how-
ever. ways in which technology may be able 
to improve upon monitoring and control sys-
tems as we know them. 

For example. future status monitoring sys-
tems will be taking some direction from the 
process control industry. Distributed control 
of the cable system will become more preva-
lent with microprocessors used in tran-
sponder units, a microcomputer for the re-
mote hub device, and a professional mini-
computer at the headend office to connect all 
the remote hubs together. The main headend 
computer will have multiple video terminal 
capabilities, in addition to being able to sup-
port multi-color graphics. 

Status monitoring will expand beyond amp-

lifiers and standby power supplies and, 
eventually, status monitoring and control sys-
tems will oversee headend equipment. The 
SM systems will also control backup tuning 
and replacement upon detection of failure in 
frequency agile output converters. 

The challenge 
Another foreseeable application for a status 

monitoring system will be the examination of 
data modems used in a cable system. Insti-
tutional networks, especially, will depend on 
the continued functioning of data modems so 
crucial to these networks. Modems offer 
computers the ability to "talk" to each other, 
and only the computer to which it is con-
nected "knows" if the modem is working. In 
the event of a malfunctioning modem, the 
cable operator will be unaware of problems. 
One of the challenges for status monitoring 
equipment manufacturers is to devise a 
method whereby the data modem will report 
back to the status monitoring headend com-
puter to notify the system operator of any 
faiiures. 

Finally, the future could possibly bring 
stand-alone status monitor units for place-
ment in home or business sites to diagnose 
transient problems. at remote hubs or build-
ings to check on air conditioning systems. 
entrance ways and electrical generating 
equipment. Other challenges: combining se-
curity. addressable headend. and status 
monitoring functionalities with separate video 
terminals for each. 
As with other cable technologies, status 

monitoring has come a long way, and today is 
considered by many to be a necessity more 
than a luxury. A status monitoring and control 
system offers the operator an instant overview 
of a system's critical components. provides a 
smoother running system and, last but not 
least. peace of mind. 

Standby power: The reliability factor 
By Mason Hamilton 
National Sales Manager. Lectro Products Inc 

Standby power was introduced to the cable 
television industry in 1973. As best can be 
determined, there were two manufacturers 
that made the initial attempt at producing a 
combination regular 30 or 60 volt power sup-
ply with a standby inverter built-in. There were 
also system operators that experimented with 
making a standby unit for their own use. One 
of these operators, Davis Communications, 
set up a small manufacturing shop in its De-
Kalb County, Ga., cable system office. Other 
passive and active products were manu-
factured in addition to the standby unit. 

Although the product was conceived with 
the best intentions, the reliability of these early 
versions was lacking severely. Failure rate 
was almot 100 percent. Warranty and/or re-
pair from the manufacturer was practically 
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nonexistent. By 1976, standby power was 
suffering from a credibility gap that caused 
the original manufacturers of the product to 
give up, and created a difficult situation for a 
new manufacturer. 

Movies prompted innovation 
The necessity for a reliable standby power 

system became paramount with the inception 
in the early '70s of additional services in the 
cable industry. Stand-alone movie services 
were the prime reason to assure unin-
terrupted service to cable subscribers who 
were paying extra dollars to view a movie 
once a night, week or month. The big problem 
in ensuring that these subscribers receive 
their pay-per-view programs, was the capa-
bility to have power to all the amplifiers 
throughout the cable system. 

This capability was an extreme problem in 
high lightning areas of the country. Such an 
area was, and still is, Central Florida from 
Sarasota across to Cocoa Beach. This area 
has more days of severe thunderstorms with 
damaging lightning strikes than probably any 
other part of the world. In 1975, from this 
environment came a new product with an old 
and proven inverter design used in World War 
II U.S. aircraft. The product and the people 
involved have proven the viability and re-
liability of standby power for use in cable 
systems since that time. 

Four basic designs 
In lust the past three years, standby power 

manufacturers have increased from six to 16. 
In spite of this influx there has been no major 
innovation over the three DC-to-AC and one 
DC-to-DC designs. They are as follows: 

1) The basic ferroresonant (FR) transformer 
necessary to power distribution amplifiers, 
with a separate standby section that switches 
on by means of electronic or mechanical re-
lays when commercial power is interrupted. 
This design has been, and continues to be. 
the most desirable due to its reliability and 
versatility, i.e., the operator may purchase 
only the FR portion and add the inverter sec-
tion (with its transformer) when and if necess-
ary or desired. The latest models of this de-
sign are totally modular in that they plug-in/ 
pull-out without disturbing any wiring within 
the housing. This feature allows the cable 
operator the utmost in ease of maintenance 
without disrupting power to the cable system 
when one or the other module is removed from 
the housing. Total isolation from power is ob-
tained by using pre-grounded connections 
for safety. 

2) A single-driven inverter ferroresonant 
that in most designs utilizes electronic switch-
ing as standard. Probably the one advantage 
this design has is in switching time to standby 
operation. That would be from five to 10 msec 
as compared to 15-25 msec in the mechan-

sums 
moNironew 

ical relay design switching. A major problem 
to be considered in this design is the possible 
failure of the electronic relays that could send 
power back into the power line creating a 
hazard to a power company lineman. Another 
factor to consider is the one-module concept. 
Both ferroresonant and standby are in one 
module. Some of these designs require hand 
wiring changes to remove. While the main-
tenance is being performed the cable system 
is without any power from that point in the 
system. 

3) The third AC-to-DC design is actually the 
first design attempted back in the early '70s. 
This is the creature that gave standby power a 
bad name in those early days. It incorporates 
the inverter being on at all times. The 120 VAC 
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is fed through a rectifier to the batteries which 
then power the continuously running inverter. 
The operation requires no switch over. This 
would be the ideal operation if somewhere, 
someone could figure a way to keep the unit 
operating in the atmosphere/environment that 
a cable television standby power supply has 
to operate. 

4) The DC-to-DC concept utilizes a strand 
mount amplifier-type housing for each ampli-
fier station that is to be standby powered, 
including line extenders. This design does not 
connect in any fashion to the regular 60 VAC 
power supply. The batteries utilized are 
usually two small 12 volt gel cells that fit into 
the standby housing. The switch time from line 
to standby varies according to manufacturer 
from 0 to 200 msec. The standby is wired 
directly to the DC supply in each amplifier. 
Recharging of the battery is accomplished by 
using the 60 VAC power on the cable. This 
design can be very expensive if the entire 
cable system is to be covered by standby. 
However, if only the trunk is covered the cost 
runs very close to the more expensive DC-to-
AC types. Maintenance can be a problem due 
to the quantity of units needed and the possi-
bility of heat causing breakdown of the gel 
cells. This type standby has had very limited 
use as far as can be determined. 

Without exception, type #1 has been the 
most popular over the years. Feature for fea-
ture there is very little difference in any of type 
#1 and #2. Four or five of these types are 
manufactured in Canada with the rest being 
good old American products. Several of the 
designs looked at lately are crammed full of 
circuitry, some with as many as 17 trim pots. 
One must wonder upon seeing these elec-
tronics if this is an engineer's dream or 
nightmare. 

'Keep it simple—Make it fun' 
The theory some engineers have seems to 

be "More is Better." A good philosophy is 
"Keep it Simple—Make it Fun," i.e.: Why put 
more circuitry in a device to cause problems if 
it doesn't give you any great advantage in 
accomplishing the job? Remember, the ma-
jority of standby units are only called on to 
operate once a year for an average of 30 
minutes. As best as can be determined all 

sriwci 
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standby units have regulation now, some 
slightly better than others, although it doesn't 
buy the operator much due to the relatively 
short time the standby mode is in operation. It 
does, however, cut down on efficiency. The 
specmanship game is alive and well. 
Some other factors such as overload and 

surge protection, battery charger design and 
operation, 24 VDC or 36 VDC operation, bat-
teries over or under electronics, etc., are 
somewhat difficult to address strictly from 
reading a specification sheet. A spec sheet is 
written based on the assumption that all con-
ditions are ideal. Unfortunately, shortly after a 
unit is installed, batteries have had a small 
amount of use, temperature variations, ad-
ditional amplifier(s) added to System, etc.; 
you can throw the spec sheets away. The 
standby power supply you buy (unless it was 
a dud to begin with) is only going to be as 
good as the maintenance program per-
formed. The 2 percent, 3 percent or 5 percent 
regulation; the 8 amp, 6 amp, 5 amp, 4 amp, 
or 3 amp battery charging; the 2 hours, 3 
hours, 3.5 hours, 4 hours or even 6 hours 
aren't going to make any difference without 
maintenance. 

Maintenance is essential 
Probably 70 percent of the cable systems 

using standby power today do not have any 
maintenance program to ensure that the unit 
will function when called on. A common an-
swer to the question, "How are our standby 
power units operating?" asked by major cable 
engineering vice presidents is, "They aren't." 
"Why? Don't you check them from time to 
time?" "Uh; No. Uh, was I supposed to?" The 
engineers who do have a program in place in 
their systems follow this outline (with a form 
taped inside the cabinet and another to match 
in a record book for comparison and ready 
reference in the office). 
• Cycle unit into standby mode for five- to 
10-minute run. 
• Visual inspection to housing (unusual 
wear and tear, nuts and bolts). 
• Visual/tightness test of various wiring 
connections (inputs, outputs, grounds, 
etc.). 
• Check all wet cell batteries for proper 
fluid levels. If fluid is required, use distilled 
water for best results. 
• Using a hydrometer, check each cell for 
specific gravity. (One bad cell equals a 
bad battery; one bad battery equals no 
standby power.) 
• With unit in normal operation (no 
standby), disconnect one battery lead and 
check voltage on each battery. A fully 
charged battery should read between 12 
and 13 VDC. If a battery reads 10 VDC or 
less, it is most likely bad. It would be wise 
to change it out, and check it more care-
fully at the shop. (Record date and which 
battery was replaced.) 
• With one battery lead disconnected and 
unit in normal operating condition (no 
standby), check battery charge voltage for 

power supply manufacturer's recom-
mended charge voltage. Obvious indi-
cation of improper charge voltage setting 
would be boil over of battery fluid. 
• Corrosion on battery terminals may be 
removed by using baking soda. Anti-
corrosion liquid and sprays are available 
to prevent or hamper corrosion. 
• Cycle the unit into standby again for a 
five-minute period as a final check. Log all 
information from record book to record 
sheet inside housing. 
• Return to normal operation, close and 
lock door. (Total maintenance time— 
approximately 30 minutes.) 
Note: All voltage readings should be taken 
with a digital multimeter for accuracy. No 
other test equipment is required for field 
maintenance. 

Important parameters 
Probably the single biggest problem en-

countered with standby power is improper 
battery selection. The batteries that are de-
signed for standby operation are deep cycle 
lead calcium 105 amp hr. minimum. An 80 
amp hr. gel cell has proven itself worthwhile 
for consideration in usage and in tests. Never 
use maintenance-free or other automotive-
type batteries in standby applications. They 
were not designed for, and will not give, good 
service in this application. 
UL approval has been raised as a factor in 

the selection/approval process recently. 
Some of the manufacturers are now either 
approved or in process of obtaining approval 
by Underwriters Labs. It was learned recently 
that the manufacturers who have advertised 
this approval do not actually meet the ap-
proval specification in every unit produced. 
The UL approval only covers the AC line input 
connection box on those units with approval. 
By the utilization of a UL approved line cord, 
most power supplies would qualify for UL 
approval. After all, what other component in 
the cable distribution system is UL approved? 

In order to make a qualified decision on the 
proper standby brand for your use it is sug-
gested that you go through the evaluation 
process with two or three of the leading manu-
facturers' units. If you don't have time or do not 
want to go through this process, call the 
manufacturer for a user list of their products. 
Select several of each manufactuer's users at 
random to call for a reference on the product. 
In your inquiry, be sure to ask the question, "Is 
the factory and field service rated as excel-
lent, good, fair or poor?" If still in doubt, pur-
chase a unit from each of the manufacturers 
that have the best references. Install a system 
in areas where major outages occur and mon-
itor. 

Your subscribers deserve the ability to have 
pictures available at all times. You, as a sys-
tem operator/engineer, deserve to cut down 
on your service calls caused by power out-
ages. Operators and engineers both deserve 
a proven, reliable standby power supply to 
ensure these factors. 
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Wilk's modular 
standby 
power supply-
As easy as 

Wilk Power and Video's CATV standby 
power supply features a unique, totally 
modular compact design which allows easy 
plug-in installation of components when-
ever you wish. This simply means that if you 
rî are not ready for standby power now, 

you can invest in the power supply 
today, Trilj any time later simply add a 
plug-in --1 standby power module, and 

when you're ready for Status 
Pet Monitoring, just plug in Wilk's Status 

Monitoring Module. 

This modularity also means that all parts 
are readily accessible for ease of 
maintenance, and yet this rugged 
heavy-duty unit offers long-term reliability 
with power to spare. The unique composite 
ferro-resonant transformer design regulates 
voltage in both utility and standby modes, 
sustaining the output voltage within 3% of 
the 60V nominal. 

And, only Wilk offers the Standby Power 
Status Monitoring System to continuously 
poll up to 1000 power supplies on critical 
parameters. It even has the capability to 
interrogate a specific power supply to 
obtain supplementary information. 

Only Wilk's totally modular standby power 
supply lets you put off until tomorrow what 
you can't do today. 

With our unique design features and 
reliable performance, we supply power 
when you need it. For more information 
call toll free: (800) 782-9455. 

7=1  -

Power and Video Inc. 

U.S. Corporate Offices: 
16255 Ventura Blvd.. Suite 1001. Encino, CA 91436 
(818) 788-2338 Toll Free: 800-782-9455 

Eastern Regional Offices: 
12 Terhune St.. Oakland, NJ 07436 
(201) 337-8158 Toll Free: 800-782-9455 

See us at Booth 1013 at the NCTA Convention. 



Amateur radio and cable television 
'Radio amateurs can be 
important allies to the 
CA TV industry.' 

The term "radio ham" is often heard and refers 
to a non-commercial radio operator who is 
governed by the Amateur Radio Service rules 
under the Federal Communications Commis-
sion Part 97. A radio amateur is perceived 
differently depending upon one's knowledge 
of and association with the ham community. 
To some he may be considered as one who 
has large and mysterious antennas on his 
property and stays up all night looking for rare 
contacts around the world. To others he may 
appear as one involved in communications for 
public service or community events. In some 
cases the ham is a neighbor who is suspected 
to be responsible for interference to television 
reception. Even in the CATV community there 
is a great diversity of knowledge about this 
hobby group. This article is aimed at pre-
senting a broad brush picture of amateur 
radio with special emphasis on its interaction 
with cable television. 

By Robert V.C. Dickinson, 
Director E-COM Laboratories Division AM Cable Tv lndustr, 

Amateur radio began around the turn of the 
century when numerous non-commercial ex-
perimenters attempted to duplicate and refine 
the experiments of Marconi and other early 
radio pioneers. In those days, there were no 
regulations so there were no restrictions on 
frequency, power, etc., imposed upon these 
experiments. Early commercial communica-
tions took place at frequencies below the 
broadcast band but were soon stimulated to 
move higher by radio amateur findings. As 
commercial communications grew govern-
ments around the world set up regulatory 
agencies that governed commercial com-
munications and, at the same time, restricted 
non-commercial (amateur) operations. 

In the United States amateurs were allowed 
to operate only on wavelengths of 200 meters 
and below (1500 KHz and above), which at 
that time were considered to be unusable for 
communications. Contrary to these ideas 
radio amateurs soon proved that com-
munications over much longer distances and 
with lower powers were possible at higher 
frequencies. Messages through amateur 
channels were often relayed to locations at far 
greater distances than available through 
commercial channels. In 1914 the American 
Radio Relay League (ARRL) was organized 
by Hiram Percy Maxim and Clarence Tuska 
for the purpose of serving the public interest 
through amateur radio. 
When World War I broke out amateur radio 

operation was forbidden by the government. 
Even though amateur operations were 
banned during this period radio amateurs 

became some of the foremost developers of 
radio communications during the war. The 
Amateur Radio Service was reopened late in 
1919 as the result of work of Maxim and others 
who took the matter to Washington. As ex-
perimentation continued, a series of fre-
quency bands (160 through 6 meters) were 
established by law for the exclusive use of 
amateur radio. By use of these bands. trans-

continental, in fact worldwide, communica-
tions became commonplace. Over the years, 
as technologies have been developed and 
higher frequencies employed, the Federal 
Communications Commission has authorized 
other amateur bands throughout the electro-
magnetic spectrum. Table 1 gives a listing of 
the frequencies now available for radio ama-
teur use 

Table 1: 

U.S. amateur radio frequency allocations 

Frequency band Emissions 
kHz 

1800-1900 
1900-2000 
3500-4000 
3500-3775 
3775-4000 

4383.8 
7000-7300 
7000-7150 
7075-7100 
7150-7300 

10100-10109 
10115-10150 
14000-14350 
14000-14200 
14150-14350 

MHz 
2 1 000-21.450 
21 000-21 250 
21 250-21 450 

28.000-29.700 
28.000-28.500 
28.500-29.700 

50.000-54.000 
50.100-54.000 

51.000-54.000 
144-148 
144.100-148.000 

220-225 

420-450 

1215-1300 

Al , A3 
Al , A3 
Al 
Fl 
A3, A4, AS, 
F3, F4, F5 
A3J/A3A 
Al 
Fl 
A3, F3 
A3, A4, AS, 
F3, F4, F5 

Al , Fl 
Al 
Fl 
A3, A4, AS, 
F3, F4, F5 

Al 
Fl 
A3, A4, A5. 
F3, F4, F5 

Al 
Fl 
A3, A4, A5, 
F3, F4, F5 
Al 
A2, A3, A4, AS, 
Fl, F2, F3, F4, 
F5 
AO 
Al 
AO, A2, A3, A4, 
AS, FO, Fl, F2, 
F3, F4, F5 
AO, Al , A2, A3, 
A4, AS, FO, Fl, 
F2, F3, F4, F5 
AO, Al, A2, A3, 
A4, A5, FO, Fl, 
F2, F3, F4, F5 
AO, Al, A2, A3, 
A4, AS, FO, Fl, 
F2, F3, F4, F5 

Frequency band Emissions 

2300-2450 

3300-3500 

5650-5925 

AO, Al, A2, A3, 
A4, A5, FO, Fl, 
F2, F3, F4, F5, P5 
AO, Al , A2, A3, 
A4, AS, FO, Fl, 
F2, F3, F4, F5, P5 
AO, Al, A2, A3, 
A4, AS, FO, Fl, 
F2, F3, F4, F5, P5 

GHz 
10.0-10.5 AO, Al, A2, A3, 

A4, AS, FO, Fl, 
F2 

24.0-24.25 AO, Al, A2, A3, 
A4, A5, P, Fl, 
F2, F3, F4, F5 

48-50, 71-76 AO, Al, A2, A3 
165-170, 240-250 A4, AS, FO, Fl, 

F2, F3, F4, F5, P 
Above 300 AO, Al, A2, A3, 

A4, A5, FO, Fl, 
F2, F3, F4, F5, P 

Note 
The types of emission referred to in the 

amateur rules are as follows: 
Type AO - Steady, unmodulated pure 

carrier. 
Type Al -Telegraphy on pure continuous 

waves. 
Type A2 -Amplitude tone-modulated 

telegraphy. 
Type A3-A-m telephony including single 

and double sideband, with full, red-
uced or suppressed carrier. 

Type A4 -Facsimile. 
Type A5-Television. 
Type FØ-Steady, unmodulated pure 

carrier. 
Type Fl -Carrier-shift telegraphy. 
Type F2 -Audio frequency-shift 

telegraphy. 
Type F3 -Frequency- or phase-

modulated telephony. 
Type F4 -Fm facsimile. 
Type F5-Fm television. 
Type P-Pulse emissions. 
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We put the cable 
industry on its own pedestal 

While others were adapting telephone 
pedestals for cable television applications, 
CWY was designing pedestals exclusively for 

the cable industry. ..a 
REPLACEADLE 
acksP C tak) complete line of 

pedestals built to 
your specifications 

...not someone else's. 
For example, 

CWY pedestals feature 
16- and 18-gauge T2 alum-
inized steel construction, 
which tests show outlasts 

MCP ENAMEL unpainted galvanized steel 
«4 N't sea at least five-to-one. Plus, the rec-

tangular design assures ease of instal-
lation and maximum use of interior space. 

CWY pedestals are 
easier to service, too; the positive, secure, 
hingeless cover removal system allows the 

front cover and top to lift off as one unit, giving 
you full exposure of the pedestal interior. 

And while other manufacturers bend out 
a piece of steel and call it a hasp, CWY 
pedestals feature tough, 11-gauge plated steel 
hasps that are rugged and fully replaceable. 

Multiple knockouts for ease and flexibility 
in equipment mounting. .interior lid guides for 
extra security...an innovative stake lock that 
keeps the pedestal right where you planted 
it...and a whole lot more. All at prices you'll 
find very competitive. 
So why buy pedestals 

made for someone 
else? CWY designed 
them just for you. For 
more information about 
CWY's complete line 
of pedestals and other 
cable TV solutions, call 
or write today. 

Standard sizes: 4"x5", 5"x8", 
7"x7", 6"x9", 10"x 14". Call with murfIPLE 
specifications for custom sizes. KNOtKOLITS 

Not just supplies. Solutions. 

CWY 

MINCIELESS 
COVER REMOVAL. 

P.O. Box 4519—Lafayette, IN 47903—Call Toll Free: 1-800-428-7596—Indiana: 1-800-382-7526 



Hams aid in development 
The federal government has always been 

aware of the value of amateur radio since 
many important developments in radio com-
munication have come from the ranks of the 

hams. These developments have often pre-
ceded commercial and military employment. 
During World War II thousands of skilled ama-
teurs contributed to the development of many 
secret radio devices and other important mili-

tary electronic equipment. The members of 
the amateur community include many top de-
velopment engineers in communications, 
propagation and computer fields. These have 
taken their professions and extended them as 

U.S. amateur frequency and mode allocations 

Power Limits: All U.S. amateurs are limited 
to 200-W PEP output in the Novice seg-
ments. On all other segments, with certain 
exceptions in the 160-meter, 10-MHz and 
420-MHz bands, 1500-W PEP output is 
permitted. (A-m operations will use old 
power limits and standards until June 1, 
1990.) Also, there are erp limitations for 
stations in repeater operation. (See 97.67, 
FCC Rules.) At all times the power level 
should be kept down to that necessary to 
maintain communications. (Revised as of 
December 1983.) 

Bandwidth limitations 
Frequency (or phase) modulation: On 

frequencies below 29.0 MHz, the band-
width of F3 emission shall not exceed that 
of an A3 emission having the same audio 
characteristics. 
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The segment 10,109-10,115 kHz is not available at 
this time because of daily use by a priority govern-
ment radio service. Additionally, in the permitted 
segments of operation, amateur stations must avoid 
interfering with stations in the Fixed Service be-
cause the band is allocated on a primary basis to 
the Fixed Service and these stations have priority 

Television and facsimile: On frequen-
cies below 50 MHz, the bandwidth of A4, 
A5, F4 and F5 emissions shall not exceed 
that of an A3 single-sideband emission. 
On frequencies between 50 MHz and 

225 MHz: 
(1) The bandwidth of A4 and A5 single-

sideband emission shall not exceed the 
bandwidth of an A3 single-sideband 
emission. 

(2) The bandwidth of A4 and A5 double-
sideband emissions shall not exceed the 
bandwidth of an A3 double-emission. 

(3) F4 and F5 emissions shall utilize a 
peak carrier deviation no greater than 5 
kHz and a maximum modulating fre-
quency no greater than 3 kHz or, alterna-
tively, shall occupy a bandwidth no greater 
than 20 kHz. (For this purpose the band-
width is defined as the width of the fre-
quency band, outside of which the mean 
power of any emission is attenuated by at 
least 26 decibels below the mean power 
level of the total emission. A 3-kHz sam-
pling bandwidth is used by the FCC in 
making this determination.) 
Below 225 MHz, an A3 emission may be 

used simultaneously with an A4 and A5 
emission on the same carrier frequency, 
provided that the total bandwidth does not 
exceed that of an A3 double-sideband 
emission. 

Digital transmission 
The use of Baudot. ASCII and AMTOR is 

permitted on any amateur frequency 
where F1 emission is permitted, subject to 
the following requirements: 

(1) The sending speed shall not exceed 
the following: 

(i) 300 bauds on frequencies below 28 
MHz; 

(ii) 1200 bauds on frequencies between 
28 and 50 MHz; 

(iii) 19.6 kilobauds on frequencies be-
tween 50 and 220 MHz; 

(iv) 56 kilobauds on frequencies above 
220 MHz. 

(2) When type A2, F1 or F2 emissions are 
used, the radio or audio frequency shift 

20 meters 

(the difference between the frequency for 
the "mark" signal and that for the "space" 
signal), as appropriate, shall be less than 
1000 Hz. 

(3) When type A2 or F2 emissions are 
used, the highest fundamental modulating 
frequency shall be less than 3000 Hz. 

The International Telegraph Alphabet 
Number 2 (commonly known as Baudot) 
transmission shall consist of a single 
channel. five-unit (start-stop) teleprinter 
code conforming to the International Tele-
graph Alphabet Number 2 with respect to 
all letters and numerals (including the slant 
sign or fraction bar); however, in the "fig-
ures" positions not utilized for numerals, 
special signs may be employed for the 
remote control of receiving printers, or for 
other purposes indicated in this section. 

The American Standard code for Infor-
mation Interchange (commonly known as 
ASCII) shall conform to the American 
Standard Code for Information Inter-
change as defined in American National 
Standards Institute (ANSI) Standard 
X3.4-1968. 
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hobbies thereby augmenting their contribu-
tions to their technologies. 
The amateur radio community extends 

worldwide. There are amateurs in virtually 
every country and part of the world, giving 

The International Radio Consultative 
Committee (CCIR) Recommendation 
476-2 (commonly known as AMTOR) shall 
conform to the specifications of CCIR 
476-2 (1978) Mode A or Mode B. 

The use of any digital code is permitted 
on amateur frequencies above 50 MHz, 
except those on which only Al emission is 
permitted, subject to the following 
requirements: 

(1) Communications using such digital 
codes are authorized for domestic opera-
tion only (communications between points 
within areas where radio services are 
regulated by the U.S. Federal Com-
munications Commission), except when 
special arrangements have been made 
between the United States and the admin-
istration of any other country concerned. 

(2) The bandwidth of an emission from a 
station using such digital codes shall not 
exceed the following (where for this pur-
pose the bandwidth is defined as the width 
of the frequency band, outside of which 
the mean power of any emission is at-
tenuated by at least 26 decibels below the 
mean power of the total emission; a 3-kHz 
sampling bandwidth being used by the 
FCC in making this determination): 

(i) 20 kHz on frequencies between 50 
and 220 MHz; 

(ii) 100 kHz on frequencies between 220 
and 1215 MHz; 

(iii) On frequencies above 1215 MHz 
any bandwidth may be used provided that 
the emission is in accordance with 
§97.63(b) and §97.73(c). 

(3) A description of the digital code and 
the modulation technique shall be in-
cluded in the station log during all periods 
of use and shall be provided to the Com-
mission on request. 

All modes: The carrier frequency plus 
modulating frequencies must be con-
tained within amateur allocations and 
within appropriate subbands. 

Note: Some amateur bands are shared 
with other services. Some geographical 
limitations exist for the 420-MHz band. For 
details, and for information on specialized 
modes, see The FCC Rule Book (ARRL). 
For information on repeaters, see the The 
FCC Rule Book and Repeater Directory. 

160 meters: Extra, Advanced and Gen-
eral may use some segments at 1.9-2.0 
MHz. Limitations are on a geographical 
basis; see The FCC Rule Book (ARRL) for 
limitations on this segment. There are no 
geographical limitations on the 1.8-1.9 
MHz segment. (Note: Al and A3 only are 
permitted on the 160-meter band.) 
Other—All modes, except as noted. 

CABLE-PREP is the best Hex 
Crimp Tool on the market, and 
was the first Hex Crimp Tool 
to feature a compression 
adjustment. 

There is no acceptable sub-
stitute for a Hex Crimp Tool 
which has been proven in the 
field. CABLE-PREP. the innovator, 
continues to offer quality, service 
and dependability. 

For information on our expanded 
line of over 25 Hex Crimp Tools, 
contact your CABLE-PREP' 
Distributor. 

BEN HUGHES 
COMMUNICATION PRODUCTS CO. 

304 BOSTON POST ROAD, P.O. BOX AS, 
OLD SAYBROOK, CT 06475 (203) 388-3559 
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We may not look like 
a hardware magazine ... 
... but we sure as heck 
read like one. 
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'Problems occur when 
there are points in the 
cable system where 
external radio frequency 
energy can leak in.' 

amateur radio a truly worldwide flavor. Regu-
lations exist under the umbrella of the WARC 
(World Administrative Radio Conference) in 
Geneva so that amateur frequency as-
signments throughout the world are generally 
compatible. Using rather modest equipment it 
is possible for an amateur to communicate 
with virtually any spot on the globe using the 
proper frequencies, antennas, etc., at the 
proper times. Amateur radio has done much 
to stimulate international goodwill and under-
standing. 
Making contacts at long distances is called 

"DXing" (DX standing for distance). DXing is 
often the purpose for the large wire antennas 
and large rotatable beam antennas that are 
seen at amateur station locations. Amateurs 
exchange QSL cards for record of their con-
tacts. QSL stands for "I am acknowledging 
receipt" and is one of the terms of what is 
known as the "Q code," universally used to 
expedite communications. QSL cards are 
usually postcard size bearing all types of in-
teresting pictures, texts, etc. Some amateurs 
can show thousands of these from all over the 
world as record of their radio contacts. Many 
awards are available for making a specific 
series of contacts such as WAS for "worked all 
states" and the DX Century Club for 100 or 
more DX contacts. 

Communication techniques 
In amateur radio there are a number of ways 

of communicating. Standard voice com-
munication is probably the most common and 
is usually undertaken in one of the three major 
modes: amplitude modulation, frequency 
modulation, or single sideband. Where voice 
is used it is normally known as a "phone" 
contact. The earlier, and in some ways more 
efficient, means of communication is known 
as "CW" (actually ICW standing for Inter-
mittent Carrier Wave). CW employs Morse 
code where the message is sent character by 
character using the familiar "dots and 
dashes." CW has the advantage of being 
copyable with extremely low signal levels and 
under adverse receiving conditions. The 
equipment is simpler but the one stumbling 
block for many is learning the Morse code. 
Many amateur radio clubs give Morse code 
training for those interested in learning. Cer-
tain licenses are available where only low 
speed code is required for a limited period 
allowing "on the air training." 
Over the years, CW and phone have been 

the basic means of amateur communications, 
however, since World War II many new areas 
have developed. One of these was radio tele-
type (RTTY), which was given a boost soon 

after the war when Western Union was willing 
to release old teletype machines for amateur 
use. RTTY now is practiced using both codes 
including Baudot and ACSII. On the low fre-
quency bands there are some speed restric-
tions, however, these are relaxed at VHF and 
above. This type of data communications sys-
tem has developed into far more than point-to-
point communications between two ama-
teurs. Today "packet" networks are being de-
veloped where modern highspeed computer 
protocols are employed and messages can 
be relayed through the amateur network in an 
extremely efficient manner. Under certain 
conditions, unattended communications are 
possible so that amateur networks provide 
many of the advances of the sophisticated 
modern communication networks of this 
decade. 
Some radio amateurs have never been sat-

isfied with the mundane but always look for 
new opportunities in technology. Prior to the 
launch of the Telstar I communications satel-
lite in 1962, radio amateurs already had be-
gun to plan for the building and launching of 
amateur satellites. Two years of work by ama-
teurs went into the construction of the 
10-pound Oscar I satellite, which was 
launched piggyback aboard the Discover 
XXXVI on Dec. 12, 1961. While this unit did not 
provide for two-way communications but 
merely carried a beacon, subsequent ama-
teur satellites have been built by amateurs in 
the United States, England, France and Rus-
sia, which provide transponders so that ama-
teur satellite communication is now rather 
commonplace. 
A small group of amateurs using more 

sophisticated equipment communicate with 
one another by bouncing signals off the 
moon, which indeed qualifies as an advanced 
achievement. This mode is called "EME" 
standing for earth-moon-earth. With the power 
restrictions of the amateur services this only 
can be done with the most sophisticated re-
ceiving equipment and antennas. 
Amateur radio is not solely for the high 

technology buff. Many radio amateurs are 
involved simply for the person-to-person con-
tacts that are made both locally and around 
the world. "Ragchewers," as these radio talk-
ers have been dubbed, represent a strong 
fraternity of friends linked together by amateur 
radio. 

Providing a public service 
Public service has always been a by-word 

for the amateurs. Many amateur radio clubs 
have been formed to provide radio com-
munications for public service activities. 
Training is offered and many drills are con-
ducted to increase operating proficiency. 
There are several nationwide exercises every 
year where amateurs set up portable stations 

and practice for real emergencies. These 
groups are maintained in readiness for the 
unexpected storm or disaster. Other public 
service activities include communications for 
events such as parades, races and com-
munity programs of various types. Some ama-
teur groups also have special activities for 

'The majority of leaks in 
the field occur in drop 
cables.' 

handicapped persons interested in amateur 
radio. 
Amateurs also provide free traffic handling 

services. It is possible to send a message 
through amateur channels without charge to 
many areas where there are no legal restric-
tions. This is not in competition with com-
mercial carriers, but is another means of or-
ganizing and maintaining efficient com-
munications while providing a public service. 

Mobile operations by amateurs is another 
facet of this technical hobby. Equipment op-
erating on numerous amateur bands can be 
installed in vehicles allowing more flexibility 
and better response in emergency situations. 
Handheld transceivers are a further addition 
to a flexible communications system to sup-
port community activities or emergency oper-
ations. To support mobile and local emer-
gency communications, amateurs have es-
tablished many repeaters on the VHF and 
UHF bands providing for more reliable com-
munications and expanded coverage areas. 
A repeater is located at a high clear location to 
provide good coverage of a large area. Each 
user actually transmits to the repeater rather 
than the party for whom the communication is 
intended. The repeater re-transmits simul-
taneously on another frequency thereby 
greatly increasing the range of each user. 
VHF repeaters represent an important de-
velopment for the extension of reliable com-
munication. They are, as we shall see later, 
one of the prominent factors in CATV/amateur 
radio signal leakage problems. 

The scope of amateur radio 
Referring again to Table 1, some ex-

planation is in order to further demonstrate the 
scope of amateur radio. The second column 
labeled "Emissions" specifies the emissions 
that are legal in these frequency assignments. 
This list portrays the breadth of technology 
involved in amateur communications. As you 
can see, not only telegraphy and voice modu-
lation are included but facsimile, television, 
carrier and frequency shift keying, frequency 
and phase modulation, and even television 
and pulse are included. Not listed in the table 
are further restrictions governing the band-
width of the signals in the appropriate ama-
teur bands. Due to lack of spectrum at lower 
frequencies only slow scan TV is used, but in 
the high megahertz and gigahertz bands full 
bandwidth television signals are authorized. 
Power limitations exist throughout the bands 
depending upon the frequency and modu-
lation type. The highest amateur powers are in 
the order of 1 kilowatt, which is probably no 
more than the local broadcast station and 
certainly less than the major network stations. 
Amateur equipment for many years was 

(Continued on page 53.) 
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COMM DUCT' 
by Tamaqua 
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TAMAQ UA 
CABLE PRODUCTS CORP. 
P.O. Box 347 

Schuylkill Haven, PA 17972 (717) 385-4381 

Represented by: 
Gary R. Zuk Bruce W. Rawlings 
ZR Concepts 
207 Bank Avenue 
Riverton, N.J. 08077 
609-786-0270 or -0053 
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Comm-duct is an innovative installation concept. Virtually any 
configuration of coax, fiber-optic or telephone cable can be 
supplied by Tamaqua to the installation site in a flexible 
polyethelene duct system ranging in nominal pipe sizes from 0.5 
to 4.0 inches. Tamaqua warrants the entire system, duct and 
component cable. 

Comm-duct is superior to rigid conduit systems because it can 
be plowed-in avoiding trenching, select backfill, tamping and re-
seeding. Where trenching or concrete cutting is required, trench 
or cut widths can be greatly reduced since working space for 
system assembly is not required. 

Comm-duct used in conjunction with the appropriate installation 
practices has proven installed cost savings of 25% to 40% over 
other conduit systems without giving up the advantages of 
extended cable life or the ability to replace or add cables without 
disturbing underground plant. 

For further information please see our response card on page 10. 



LECTRO POWER 
SYSTEMS 
BEAT THE 

OTHERS COLD. 

1 

Whatever requirements your cable system 
is likely to face, Lectro has the power system 
that's right for you. 

From Mini Brutes to Add-Ons to the new 
Sentry Il, Lectro offers over 50 different models— 
nobody else even comes close. 

Our computer-aided design and manufacturing 
capabilities are the most advanced in the industry. So 

we have the flexibility to meet a wider range of standard 
and standby power needs—including our ability to custom 

build cabinets to your specifications. 

Pole mount or ground mount. Batteries on top or on the 
bottom. Lectro's design is the most flexible on the market. 

Call for complete specs on our whole family of power supply 
products. Compare for yourself and you'll agree, for quality, 
price, flexibility and serviceability—Lectro standard and standby 
power systems are the natural choice. 



SENTRY II 
Features: 
• Total modular construction, 

customized to your needs. 
• Automatic switchover when either 

module is unplugged. 
• Auto restart overload protection. 
• Constant voltage taper charger. 
• Under-voltage protection. 
• Top or bottom battery position, 

optional. 
• Accommodates group 31 batteries. 
• Ground or pole mount.-
• Status indicator lights. 
• Metered battery voltage & output 

current. 
• MOV surge protection, standard. 
• Optional heavy-duty surge protec-

tion available. 
• Optional daily battery exercise 

charge available. 

MINI BRUTE 
Features: 
• 89.4% operating efficiency (tops in 

the industry). 
• Fan cooled for extended life. 
• 5% load regulation. 
• 1% line regulation. 
• Modular design. 
• Positive disconnect for added 

safety. 
• MOV surge protection standard. 
• Time delay and current limit 

options available. 
• 7"W x 8"D x 151/2"H 
• Wt.-37 lbs. 

BurnueSims 
VIP Lectro 

ADD-ON STAND-BY UNIT 
Features: 
• 60 Volts output or optional 30 volt. 
• 720 Watts. 
• 2 Hr. 20 min. operating time at full 

load. 
• Compatible with any standard 
make Ferro supply. 

• Dual battery operation. 
• 5% load regulation between 3 & 5 

amps. 
• Automatic low voltage shut down. 
• Plug-in connectors for simple 

installation. 
• Built in fan for longer life, standard. 
• 13"W x 8"D x 33"L 
• Wt.-38 lbs. (without batteries). 

The Natural Choice. 
Sales Office: (800) 222-5388/(404) 353-1159 



Trunk 

1 

Data RF 
dBmt) 

ALC RF 
dBmU 

DC 
amps 

Status 

15.8 31.0 58.8 23.8 38 1.18 Off ALARM! 
2 15.0 31.0 40.0 24.1 38 1.18 Off 
3 15.8 31.0 43.3 23.8 41 1.18 Off 
4 15.0 31.0 48.6 23.9 43 1.88 Off 
5 15.8 31.0 43.8 23.8 39 1.18 Open Off ALA1M! 
6 15.8 31.0 40.8 24.1 42 1.28 Off 
7 14.9 31.1 49.7 24.1 48 1.28 Off 
8 15.8 31.0 49.3 24.8 42 1.00 Off FAULT 
9 

18 15.8 31.0 43.6 24.8 36 1.18 Off 

C-COR 
Is delivering 

status monitoring 
systems 

that work. 

Ce0 
ELECTRONICS INC 
60 DECIBEL ROAD • STATE COLLEGE, PA 16801 • 814-238-2461 
Call toll free in continental U.S. (except PA) 1-800-233-CCOR • TWX. 510-670-3513 
C-COR ELECTRONICS, INC .8285 SW NIMBUS AVENUE, SUITE 131. BEAVERTON, OR 97005 TEL 503/644-0551 
C-COR EUROPE BV P 0 BOX 3000. 1300 EA ALEMERE-STAD. THE NETHERLANDS 31-3240-32945 TELEX 70277 NMBOMNL DATACABLE 

See us at Booth #909 at NCTA Show. 



Amateur radio and cable 
(Continued from page 40 ) 

largely home built. The training benefits of 
building your own equipment are con-
siderable. As electronic technology has de-
veloped, many more amateurs are buying 
commercial equipment, but more time is be-
ing devoted to system rather than component 
design. 

The American Radio Relay League is the 
largest of several radio amateur associations. 
The ARRL publishes its journal called QST, as 
well as numerous publications on amateur 
technology, training and operation. 
The amateur community represents a 

hobby group with high technical standards 
and contributions, and one that continues to 
participate heavily in public service activities. 
The amateur community is far more tech-
nically minded than the average television 
viewer or CATV subscriber. On that basis, 
radio amateurs can be important allies to the 
CATV industry and should be so considered. 

Interaction causes interference 
The hobby of amateur radio is extremely 

challenging but it is not without its com-
plications. As radio communications and 
electronics have developed so have inter-
actions between various services. Amateur 
radio transmitters are sometimes the cause of 
interference to other electronic equipment 
such as telephones, stereos and television 
receivers. Part 97 of the FCC regulations sets 
limits on spurious radiations that must be ad-
hered to by amateurs. These regulations are 
brought to bear in cases of interference. More 
often than not the amateur equipment is well 
within specifications and the interference is a 
result of some mechanism not under the ama-
teur's control. Traditionally, amateurs have 
been cooperative and eager to assist in elim-
ination of interference to the neighbor's radio, 
TV, etc. The American Radio Relay League 
publishes some excellent material designed 
to assist in elimination of this type of 
interference. 

Television interference has been one of 
the amateur's bigger problems since some 
television channels are harmonically related 
to the amateur bands and some TV sets are 
sensitive to overloads from signals not actu-
ally in the desired channels. The advent of 
cable television was a blessing to the amateur 
community since CATV signals are delivered 
to the subscriber's TV without the use of an 
antenna. They are also delivered at optimum 
levels for the TV set through shielded con-
ductors. This means that instead of attempt-
ing to receive extremely small TV signals from 
long distances, much larger signals are sup-
plied in a shielded medium making any inter-
ference smaller relative to the designed TV 
signal. This has reduced the number of ama-
teur TVI complaints. Some interference is still 
experienced due to the susceptibility of cer-
tain TV sets to direct pick-up, however, most 
of the problem has been eliminated as a result 
of CATV delivery. 

Although CATV was a real step forward for 
the radio amateur, the same glow of relief was 
not transferred to the cable operator. Instead, 
any cable subscriber experiencing any type 
of interference appeals directly to the cable 
operator. In all cases the burden of the proof is 
on the cable operator so he must expend 
effort in diagnosing the complaint. If, through 
a rigorous procedure, it is determined that the 
fault is in the TV receiver and not the cable 
plant or converter, the cable operator is sort of 
off-the-hook. If the same complaint involves a 
radio amateur, than he must make his peace 
with the viewer. 

If the aforementioned were the only inter-
ference problems we encountered with the 
amateurs we would be most fortunate. Far 
bigger problems occur when there are points 
in the cable system where external radio fre-
quency energy can leak in. Ingress, as it is 
called, subjects all viewers downstream of the 
ingress point to the same type of interference. 
Direct interference by amateur signals leak-
ing into the cable system was seldom a prob-
lem for the 12-channel operator, since there 
are no frequencies used simultaneously by 
the amateur and the cable system. Add the 
mid-band and you come up with one such 
common usage area that is called the 2 meter 
band (144-148 MHz), which falls in channel E. 
On channel E, output from an amateur 

transmitter can do a lot of damage to the TV 
picture, particularly if the leak is a bad one 
and there is considerable ingress. Since the 
frequency of operation within any amateur 
band is an arbitrary choice of the particular 
amateur and since there are various modu-
lations, etc., there is not a single distinctive 
pattern of interference. Video is usually dis-
turbed. The aural carrier of channel E is out-
side of the 2 meter band, but aural inter-
ference can be caused by signals near the 
picture carrier or in certain conditions of over-
load. Whatever the case, the cable operator is 
often faced with a number of complaints and 
sometimes a difficult job in locating the source 
of the problem. 

That is not the end. Where signals leak in 
they also leak out, therefore, the TV signal in 
channel E may be a source of interference to 
the amateur service in the 2 meter band. The 
nominal channel E visual carrier is at 145.25 
MHz. This frequency is often used as the 
output frequency of 2 meter amateur repeat-
ers. The problem to the amateur will become 
significant when the signal that he receives 
from the cable system begins to equal the 
level of the signal he is trying to receive on the 
amateur band. If he is trying to communicate 
over a great distance, the signal he is trying to 
receive may be very small and interference 
from the cable system will be the most severe. 
(Interfering signals only a few dB above the 
desired signal will probably make com-
munications impossible.) 

While smaller signals can be annoying and 
disruptive, when the leak is severe, even the 
sync sidebands above and below the visual 
carrier can cause interference. In this situ-
ation the cable operator has to deal with the 
amateur rather than the subscriber. In larger 

capacity cable systems the same effect is 
duplicated in the amateur 11/4 meter band 
(220-225 MHz) and in the amateur 70 cm 
band (420-450 MHz). Thus cable signal leak-
age in regard to the amateur radio service is a 
two-edge sword. Cable system quality can be 
reduced by ingress and interference can 
occur to authorized over-the-air services due 
to egress. 

Signal leakage tolerances 
One of the first considerations is the fact 

that a cable system is supposed to be a 
closed system. We all know that such things 
are never perfect and conditions such as 
"absolutely no leakage" are never achieved. 
In consideration of how much leakage can be 
tolerated, we have two frames of reference. 
The first is legal as established by the pro-
visions of the FCC Regulations Part 76 for the 
Cable Television Service. The other is prac-
tical and involves how much leakage it takes 

'Local amateurs may be 
recruited to be on the 
lookout for leaks and 
report them to the cable 
company.' 

to cause unacceptable interference. Part 
76.605 (a) (12) requires that, by using a speci-
fied measurement technique, measured 
leakage field strengths should not exceed the 
specified limits. For frequencies from 54 to 
216 MHz no more than 20 microvolts per 
meter is allowed when measuring at a dis-
tance of 10 feet from the cable. Above and 
below this frequency range the limits are re-
laxed to 15 microvolts per meter at 100 feet. 
However, in the upper range conscientious 
operators stay within the 20 microvolts per 
meter at 10 feet. It is practical to limit leakage 
to these levels in a modern CATV system that 
is properly built and properly maintained. 
There is also paragraph 76.613 (b) that 

declares that the cable operator must not 
cause harmful interference to any other li-
censed radio service and if he does he must 
cease operations as required to eliminate the 
interference. The question then becomes, 
"What is harmful interference?" The answer to 
that question is probably one that can be only 
determined in a court of law. Making such a 
determination in a court of law should obvi-
ously be avoided, hence it is to the cable 
operator's advantage to avoid causing such 
interference. 
One problem associated with amateur 

radio interference is that the sensitivity of ama-
teur receiving equipment is generally excel-
lent. Submicrovolt signals will break squelch 
and are intelligible. With simple antennas 
submicrovolt signals at the input of the ama-
teur receiver can be generated with field 
strengths in the 1 microvolt per meter region. 
One microvolt per meter is 26 dB below 20 
microvolts per meter, just to give you an idea 
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'The advent of cable 
television was a blessing 
to the amateur (radio) 
community.' 

of the magnitude of the problem. This type of 
integrity is difficult to maintain in the cable 
system but not impossible. It would be nice to 
maintain this type of integrity throughout the 
system, however, Part 76 only demands 20 
microvolts per meter, so that greater integrity 
only need be achieved to satisfy interference 
complaints. 
You might ask, "How serious is this 

problem?" We all know by now that signal 
leakage is a very serious problem in the eyes 
of the Federal Aviation Administration and the 
FCC. The FAA's concern in the late 1970s led 
to the interim rules that now govern. In relation 
to the amateur problem the ARRL filed 
RM-4040 in early 1982 to protect the amateur 
frequencies from CATV interference. 
RM-4040 asked the FCC to prohibit CATV 
systems from carrying signals in the amateur 
2 meter and 11/4 meter bands. If this were ever 
passed it would be a precedent that would 
open the door to similar requests from com-
munication services throughout the 
spectrum—the beginning of the end. It is 
incumbent upon the CATV industry to clean 
up and maintain system leakage integrity or 
we will all be in big trouble. 

Leakage sources 
So where do these leaks in the cable sys-

tem occur? Well, there are really no surprises. 
Poor connectors and/or bad installation on the 
hard cable are obvious sources. As everyone 
knows, connectors with integral sleeves are a 
must. The sleeves are necessary so that cold 
flow does not produce bad or intermittent 
connections, while the integral feature as-
sures that the sleeve will not fall out prior to or 
during installation. Torquing these con-
nectors is an important matter. Torquing to 
manufacturers specifications is encouraged, 
however, some have found that additional 
tightening is sometimes necessary. Cable 
cracks, or holes in the sheath caused by 
abrasion are obviously good places for RF 
energy to pass in and out of the system. 
Improperly gasketed or secured housings in 
amplifiers and passives can allow leakage. In 
all of these cases if the equipment is properly 
installed and maintained the integrity should 
be good. 
The majority of leaks in the field occur in 

drop cables. Fortunately, the signal level 
there is lower, but still sufficiently high to do a 
lot of interfering under the proper circum-
stances. Triple or quad shielded drop cable is 
highly recommended, even though it may not 
be necessary to prevent ingress from local TV 
signals. Fittings are a prime source of trouble. 
F fittings with long integral sleeves are a must 
to ensure good contact with the shield and to 
prevent premature failures from flexing. The 
more elusive problems are those caused by 

illegal connections, or leaking auxiliary devi-
ces, such as VCRs and switches for video 
games, etc. In converterless installations the 
TV set itself may be the culprit, due to radia-
tion of the internal twin lead. 

Coping with shared frequencies 
It is not the point of this article to give a 

detailed treatment of these causes and their 
repairs. All of the above is fairly common 
knowledge. What seems more important is 
how does one go about adequately main-
taining the cable system to avoid problems 
with the amateurs and at the same time avoid 
them with other radio communications ser-
vices sharing the same frequencies as the 
cable. While it has been said that "eternal 
vigilance is price of freedom," we well might 
transform this for the CATV industry by stating 
that "eternal monitoring is the price of 
integrity." 
Your cable system is large enough and 

complex enough that it is unreasonable to 
assume that you can put it together right once 
and have it stay that way forever. As a matter 
of fact, the FCC recognizes this point in Part 
76.610.(d), which states that you shall monitor 
regularly. The FCC requirement is absolutely 
minimal. The prudent operator will do much 
more. The most practical method seems to 
install leakage detection receivers in the 
company maintenance vehicles that traverse 
the system often in routine travels. One ef-
ficient method of handling leaks is that all 
technicians in the field be required to report all 
leaks and that a separate crew be assigned to 
fix them. Various cable operators and MSOs 
have established comprehensive procedures 
that they employ very effectively. 
One extremely important factor is the leak-

age monitoring equipment. To detect the 
leaks discussed above requires a sensitive 
leak detection system. Some systems now on 
the market will not detect the smaller leaks. 
Their use, therefore, may not reveal leaks that 
may become the source of amateur com-
plaints. It may seem that we have strayed 
somewhat from the discussion of amateur 
radio, but we will quickly return by observing 
that some amateur receiving equipment can 
double as leak detection equipment. By using 
a crystal controlled or synthesized two-meter 
transceiver (only the receiver portion) set to 
receive the channel E visual carrier, the leaks 
are detected simply by the breaking of 
squelch. 
Equipment having a meter to indicate sig-

nal level (an "S meter" in the trade) can be 
calibrated to give signal level indications. De-
tection and measurements are made by using 
a simple vertically polarized two-meter mobile 
antenna. While it may seem that the polar-
ization is wrong, since the cable is horizontal, 
it can be shown that there is a large vertical 
component and as a matter of fact a vertical 
antenna tends to receive the signal both 
sooner and later as you drive down the street 
near the cable. Even more sensitive indi-
cations may be obtained by using a receiver 
capable of single sideband suppressed car-
rier reception. In this case there is no squelch, 

but a constant background hiss is heard. 
When very small leakage levels are en-
countered a tone is also heard. This tone is 
simply the beat frequency between the signal 
on the cable and the signal to which the 
receiver is tuned. Care must be taken to tune 
the receiver properly to obtain the beat note. 
Using a drop or induced leak will allow proper 
tuning to the channel E visual carrier prior to 
making actual survey runs. When the CATV 
cable runs through backyards and ease-
ments it is difficult to patrol, therefore more 
sensitive indications will assure a more 
thorough job of monitoring, even when this 
distance is one half block or more. 
There is another advantage of amateur 

equipment for CATV leakage monitoring. 
Many amateurs possess it and much of it is 
mobile and could, therefore, be used for moni-
toring. I am suggesting that local amateurs 
may be recruited to be on the lookout for leaks 
and report them to the cable company. As 
mentioned earlier in this article, the radio am-
ateur is many steps above the average CATV 
subscriber in terms of his technical knowl-
edge and competence. He is, therefore, 
someone that can usually talk on the same 
level with the cable technician. Making friends 
with the radio amateur may add substantial 
technical support to your operation. A good 
rapport with the amateur community, perhaps 
represented by the local clubs, can turn what 
might be a group of nasty interference com-
plaints into a cooperative effort to solve what-
ever problems exist. 
A few cable operators have told com-

plaining amateurs to "take a hike." This has 
done a great deal of harm but fortunately only 
has happened in isolated cases. On the other 
hand, many cable operators have taken spe-
cial care not to antagonize and actually to 
help the amateur community. In many cases 
they have given talks at amateur club meet-
ings, invited amateurs to see their headend 
and studio operations, etc. In cases where 
interference was severe and the job of correc-
ting it was a big one, some cable operators 
have off-set their channel E visual carriers to 
avoid a local repeater. Cable operators have 
allowed the hams to mount their repeater 
antennas on headend towers, and even the 
repeater equipment inside the headend build-
ing. One can think of numerous ways to work 
with the hams. In all of these cases, the rap-
port has been improved and generally the 
antagonism disappears and the operator 
gains. Many cable systems have amateurs as 
cable technicians. This is obviously a situation 
where the cable technician wearing two hats 
can be helpful to both sides. 

All in all, the cable operators' experience 
with the amateur community can be a good 
one, if properly handled. Amateur radio and 
cable television have a lot in common. Ama-
teur training can help a cable technician to do 
his job better. Information about cable sys-
tems presented to the amateur community will 
develop a better understanding and create 
new interests. Proper understanding and 
treatment of radio amateurs is an important 
and positive matter, so use it wisely. n 
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The FCC: A hands-on quiz 
In last month's issue of "Communications Technology" the feature on the Federal Communications Commission (page 54) forewarned of a short 
true and false quiz on the Commission and its practices. So as not to disappoint all of you that read the article and have been boning up, here it is. 
Special thanks to CATV Specialist Chris Papas of the FCC's Powder Springs, Ga., Field Operations Bureau for providing the materials on the 
Commission, as well as the quiz and its answers. All right then, if your #2 is sharp and you have a spare, begin the quiz—and good luck. 

1) The FCC technical standards for cable 
systems are covered under Part 76 of the 
Rules. 

2) The Rules require all cable operators with 
more than 1,000 subscribers to have a 
copy of the Rules at their local office. 

3) The technical standards under Subpart K 
of the Rules apply to all classes of signals 
delivered on cable channels. 

4) The operator of each cable television 
system with more than 1,000 subscribers 
should conduct complete performance 
tests of that system at least once each 
calendar year at intervals not to exceed 
14 months. 

5) The results of these tests must be sub-
mitted to the FCC 

6) No tests are required of systems with less 
than 1,000 subscribers under any 
circumstances. 

7) Operations in the frequency bands 
108-136 and 225-400 MHz are covered 
under Section 76.610 of the rules. 

8) The operator who wishes to use the fre-
quencies 108-136 and 225-400 MHz 
must notify the Commission of proposed 
use of any new frequency or frequencies 
in these bands and may not commence 
use of any frequency or frequencies in 
these bands without prior approval by the 
Commission if any of the transmitted car-
rier or other signal components are ca-
pable of delivering a peak power equal to 
or greater than 10 5 watts at any point in 
the cable plant. 

9) The transmission or carrier or other signal 
components capable of delivering peak 
power equal to or greater than 10 5 watts 
at any point in a cable television system is 
prohibited within 50 kHz of the two fre-
quencies 156.8 MHz and 243.0 MHz. 

True False 

( ) ( ) 

( ) ( ) 

10) Part 76.613 deals with interference from a 
cable system. 

11) 10 5 watts is equal to 28.75 dBmV. 

12) A Class I cable television channel is any 
TV broadcast originated signal that can 
be obtained from off-the-air, microwave 
or satellite sources. 

13) When an operator is conducting the an-
nual performance tests of the system, the 
tests must be made from the antenna 
pickup point to any subscriber terminal 
including the effects of any microwave 
CARS equipment. 

14) All Class I signals must be delivered to 
the subscribers with at least a level of 0 
dBmV. 

15) All must-carry Class I signals shall be 
carried on the cable system without ma-
terial degradation in quality. 

16) The 36 dB ratio of visual signal level to 
system noise requirement applies to all 
Class I channels. 

17) Performance tests conducted by the sys-
tem shall be retained at the local busi-
ness office for at least 5 years. 

18) The maximum allowable signal leakage 
for the frequencies 54-216 MHz at 10 feet 
from the cable is 20 uv/m. 

19) Signal leakage detection equipment be-
ing installed in the system at 109 MHz 
does not have to be coordinated with the 
FCC since the signal is not a visual or 
aural carrier. 

20) A subscriber is responsible for repairing 
the signal leakage eminating from his 
house drop. 

True False 

( ) 

( ) 

The answers to the quiz can be found on page 82. 
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Technical handbook 
for CATV systems 
Chapter II: 
The combination of voltage, current or power 

The following is the second chapter of the Ken Simons technical 
handbook. Each monthly issue of "Communications Technology" will 
feature another installment of this excellent technical primer. 

By Ken Simons 
Ir 

To analyze the operation of a CAN system it is essential to under-
stand how electrical quantities combine to produce a final result. The 
way in which noise and distortion combine in a cascaded amplifier 
system to produce the net effect at the output of the last amplifier 
determines the requirements on each amplifier. How the signal "splits" 
or "divides" in a customer tap or line splitter determines the net effect on 
system levels. 

This understanding is approached by first considering a few simple 
cases involving the addition of voltage, current or power. 

Voltage and current addition—DC 
First consider the conditions that exist in the simple DC circuit shown 

in Figure 5. A constant voltage* DC source maintains a 1-volt drop 
across a 100-ohm resistive load. The load draws a current of 10 mA and 
dissipates 10 mW, which is the power output of the source. 

Similarly Figure 6 illustrates a constant-current" DC source. This 
source maintains a current of 10 mA through a 100-ohm load. The 
voltage drop is 1 volt, and the load dissipates the full output of the 
source, which also is 10 mW. 
Now consider what happens when a second equal voltage source is 

connected in series with the first (compare Figure 7 with Figure 5). It is 
not surprising to find that, with twice the voltage, the 100-ohm load 
draws twice the current, 20 mA. It is perhaps a little surprising, when you 
think about it, that the power dissipated in the load, which is the same as 
the power output of the two generators, is 40 mW, four times what it was 

**A constant-current source maintains the same output voltageiregardless of load. The 
internal resistance of a constant-voltage source is very /ow compared to the load 
resistance. 

—A constant-current source maintains the same output current regardless of load. The 
internal resistance of a constant-current source is very high compared to the load 
resistance. 

with only one source. The presence of the second source increases the 
current flow through the first, so the power output of the first is doubled. 
When a third source is connected in series, as indicated in Figure 8, 

the voltages add to produce 3 volts across the load, resulting in a 
current of 30 mA and in a power of 90 mW. In summary, as sources 
having equal voltages are added in series, the power output into a 

E2 
common load increases as the square of the total voltage (P = R ). 
The situation is similar when two currents are added. When a second 

current source is added, causing a second 10-mA current to flow in the 
100-ohm load (compare Figure 9 with Figure 6), the total current of 20 
mA causes a voltage drop of 2 volts, and a dissipation in the load of 40 
mW. The presence of the second source increases the power output of 
the first. 

Similarly, when the outputs of three constant-current DC sources are 
combined to feed a common load as illustrated in Figure 10, the current 
through the load is three times the current from one source and the 
power dissipated is nine times the power that would be dissipated with 
a single source and the same load. (P =12R). 

Voltage and current addition— phased AC 
Next, what wiil happen when the outputs of two sine wave AC sources 

having identical phase and frequency are added? Figure 11 illustrates 
the situation: Since the two voltages reach each point in the cycle at the 
same time, their outputs add directly, and the total voltage is just twice 
that of either one. Thus the power output of each is doubled by the 
presence of the other, just as in the DC case. 
When AC voltage or current components have identical frequency 

and phase, as in Figure 11, they are said to be phased. A general rule 
can be formulated for the addition of phased voltage or current 
components: 

When the AC voltages (or currents) from a number of phased 
sources are combined, the total rms voltage (or current) is the sum of 
the individual rms voltages (or currents). 
Example: The output currents of six phased AC sources are com-

bined in a 1000-ohm load as shown in Figure 12. What is the total 
current, what power is dissipated in the load, and how many dB is this 
power increased over that dissipated by source #1 only? 

Solution: Since the sources are phased, the total rms current is simply 
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the sum of the given currents: 1 + 4 + 11 + 3 + 6 + 5 = 30 mA. The 
power dissipation is I2R = 30/1,000 x 30/1,000 x 1,000 = 0.900 
watts. The power dissipation with source #1 alone would be 1 mA 
through 1.000 ohms. or 1/1,000 x 1/1.000 X 1.000 = 0.001 W. 
The power ratio is 0.900 divided by 0.001 or 900. From Table P7 in 

Chapter XI we find that the dB number for a power ratio of 9 would be 
9.54 dB: adding 20 dB corresponding to a power ratio of 100, the 
solution is 29.54 dB. 
One step in the calculation of the dB expression could be eliminated 

by simply using the current ratio. The total current is 30 mA, an increase 
of 30 times over 1 mA from source #1. From Table V6 we get that a 

COMMUNICATIONS TECHNOLOGY MAY 1964 59 



Figure 11: Two sinewave AC sources, same 
frequency, same phase 

Two components and total 
reach each point in the 
cycle at identical times 

current ratio of 30 corresponds to 29.54 dB. 
General rule for finding the dB increase for a combination of phased 

sources: 
To find the d8 increase when the outputs of phased voltage or 
current sources are combined, add the voltages (or currents) and 
use the voltage-dB table to find dB corresponding to the ratio of the 
total to the original voltage or current. This kind of combination is 
called "voltage (or current) addition." 

Equal contributions 
When a common output is obtained by combining the current or 

voltage outputs of a number of phased sources, and each source 
contributes equally to that output, the dB increase in output for any 
given number of sources can be easily tabulated. The dB increase is 
simply the voltage or current ratio expressed in decibels, and since the 
ratio is equal to the number of sources, this is simply that number 
expressed in dB. 

For example: two equal phased sources in series generate an output 
6.02 dB above a single source. since 20 log io2 = 6.02. 

Table F has been prepared to show these dB ratios for numbers of 
equal contributions from one to 50 sources. 

Example: By how much will the output of a system increase when 45 
equal, phased sources in series are used as compared with the output 
of one such source? 

Solution: Since voltage addition is applicable in this case. Table F can 
be used; so the dB increase corresponding to 45 contributions is found 
opposite number 45 in the table. 33.06 dB. 

Figure 12: Addition of phased currents 
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Figure 13 
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Voltage addition—two unequal contributions 
Consider a case where the outputs of two unequal voltage or current 

sources are phased so that they add directly on a voltage basis. If the 
levels of the two are given in dBmV, and the total is wanted in dBmV, one 
way to find the answer would be to convert each level to an equivalent 
rms voltage, add the two voltages, and convert the total back to dBmV. 

Example: Two phased generators supply a 75-ohm load. The first 
alone develops a level of + 35 dBmV, the second alone develops + 43 
dBmV. What is the level with both connected? (Figure 13.) 

Solution: From the dBmV-voltage Table V7 find the rms voltages 
corresponding to the two levels: + 35 dBmV corresponds to 56.23 mV; 
4- 43 dBmV corresponds to 141.3 mV. The total voltage is 56.23 + 
141.3 = 197.53 mV. In Table V6 we find the corresponding level is 
about + 45.9 dBmV. 

This calculation can be simplified by the use of a table that allows 
making the calculation in dB language without converting to voltage. 
The table relates the difference in dB between the higher level and the 
lower to the difference between the total and the higher. The prep-
aration of the table can be understood from the following: 

Let: 
Ls represent the lower level in dBmV, es the corresponding voltage in 
millivolts. 
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you can handle a heavy work load. Plus, 
you get 8 character colors, 8 background 
colors, 4 text style displays.. .graphics... 
four user definable regions...weather sta-
tion interface...stock wires...news wires 
...and a whole lot more. 
Our goal was to give you everything 

you wanted and needed...plus add some 
usable features you weren't getting any-
where else...and offer it under $3000. WE 
DID IT. So if you want the most for your 
money — Put your money on MAX. See it 
at NAB and NCTA. If you can't wait...call 
today (800) 835-2055 and reserve one. 

Mycro-Tek 
P.O. Box 47068 / Wichita, Kansas 67201 

Toll Free (800) 835-2055 



Table F 
Voltage or current addition, phased sources, 
equal contribution from each source 

Number 
of equal 

contributions 

1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

dB 
corresponding 

to this 
ratio 

O 
6.02 
9.54 

12.04 
14.00 

15.56 
16.90 
18.06 
19.09 
20.00 

20.82 
21.58 
22.28 
22.86 
23.52 

24.08 
24.60 
25.10 
25.58 
26.02 

26.44 
26.84 
27.24 
27.60 
27.96 

Number 
of equal 

contributions 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

dB 
corresponding 

to this 
ratio 

28.30 
28.62 
28.94 
29.24 
29.54 

29.82 
30.10 
30.36 
30.62 
30.88 

31.12 
31.36 
31.60 
31.82 
32.04 

32.26 
32.46 
32.66 
32.86 
33.06 

33.26 
33.44 
33.62 
33.80 
34.00 

L„ represent the higher level in dBmV, e, the corresponding voltage in 
millivolts. 
L, represent the total level in dBmV, e, the corresponding voltage in 
millivolts. 

We want a table arranged so that, when given Lh - L, we can find L, - L. 

By definition: Lh = 20 log 10 e, and L, = 20 log 1,3 esi 
hence: Lh -L5 = 20 log 10 es - 20 log ic, es = 

es 
-20 log 10_, 

eh 
e, 

so given Lh - L, we can find - : 
eh 

Now, since: et = e, + e, and L, = 20 logic, (es + eh); 
hence: LI - Lh = 20 log 10 (es + eh) - 20 loglo 

es + eh 
= 20 log eh 10 ( = 20 log io + 1) 

eh 

Thus knowing-es , we can simply add 1 to that number and then find the 
eh 

corresponding number of dB, representing L, - 

es es 
Example: let L„ - Ls be 8 dB. then- = 0.398 and- + 1 = 1.398; 

eh eh 

then L, - Lb = 20 log,) 1 398 = 2.91 dB 

With this result the solution for the example in Figure 13 is greatly 
simplified. Given two sources having levels of + 35 and +43 dBmV, 
and assuming voltage addition, the difference in level between the 
higher and the lower level is 43-35 = 8 dB. The level of the total is found 

Table G 
dB dB 

increase increase 
Number corresponding Number corresponding 
of equal to this of equal to this 

contributions power ratio contributions power ratio 

1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

O 
3.01 
4.77 
6.02 
7.00 

7.78 
8.45 
9.03 
9.54 
10.00 

10.41 
10.79 
11.14 
11.43 
11.76 

12.04 
12.30 
12.55 
12.79 
13.01 

13.22 
13.42 
13.62 
13.80 
13.98 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

14.15 
14.31 
14.47 
14.62 
14.77 

14.91 
15.05 
15.18 
15.31 
15.44 

15.56 
15.68 
15.80 
15.91 
16.02 

16.13 
16.23 
16.33 
16.43 
16.53 

16.63 
16.72 
16.81 
16.90 
17.00 
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by adding 2.91 dB (L, - Lh from above) to the higher level. 43 + 2.91 = 
45.91 dBmV. 
A table has been worked out showing Lt - Lh for the values of Lh - Ls 

between 0 and 40 dB in 0.1 dB steps. This table is given as Table V8 in 
Chapter XI; an example will illustrate its use. 

Example: A source delivers an output into a 75-ohm load at a level of 
-12 dBmV. A second source, phased with the first and connected to an 
equal load, supplies an output at a level of - 18 dBmV. What will be the 
level when both sources are connected to the same load? 

Solution: In this case, voltage addition applies, thus Table V8 can be 
used. The difference in the levels of the two sources is 6 dB. Opposite 6 
dB in the table we find 3.53 dB, the increase in the total level as 
compared with the level of the higher one of the two sources. The higher 
level is -12 dBmV (it is the smaller number, because both levels are 
negative). The resulting output level is found by adding 3.53 alge-
braically -12 + 3.53 = -8.47 d8mV. 

Voltage addition—effect of phase variation 
When two voltage sources have the same frequency, but different 

phase, their outputs reach various points in the cycle at different times 
so they do not add directly, and the rms voltage of the total is not equal 
to the sum of the two rms voltages. This is illustrated in Figure 14, which 
shows each of two equal voltages and the total, for various phase 
relations between the two. When the phase angle is 0, the total voltage 
is twice either one. For small phase angles the total is only slightly 
reduced. When the second voltage lags the first by 90° the total voltage 
is 3 dB higher than either one (i.e., it is reduced 3 dB from the in-phase 
case) and the power output of each source is the same as it would be if 
the other were not present. When the two sources have opposite phase 
(180°) they cancel each other, and the output is zero. 
When the contributions from a number of sources add, and the 

relative phases are not known, it is not possible to determine the total. In 
some cases, when there are a great many contributions, it is reasonable 
to assume that power addition applies, as described below. 

Power addition—different frequencies 
When two sine waves have different frequencies, their phase relation 

changes constantly. This is illustrated by Figure 15, which shows two 
sinusoidal voltages plotted on the same graph. Voltage e2 has a lower 
frequency, so, as time progresses, e2 lags 1/4 cycle (90°) after el has 
gone through three cycles; 180° after six cycles; and 360° (in other 
words back in phase again) after 12 cycles. If the time represented is 
one micro-second, ei has a frequency of 12 cycles/micro-second. or 12 
MHz; and e2 has a frequency of 11 MHz. It takes one micro-second for 
the phase relation between these two to progress through one full cycle, 
and the corresponding frequency, 1 MHz, is the difference between the 
two original frequencies (12 - 11 = 1). 

When these two sources are connected in series, as illustrated in 

MEMO 

To: System Operators, Vendors, Programmers 
From: QV Publishing, Inc. 
Subject: QVP's new report, "PAY-PER-VIEW AND 

ADDRESSABILITY: STATE OF THE ART" 

If you buy one reference report in 1984, it should be 

"PAY-PER-VIEW AND ADDRESSABILITY: STATE OF 
THE ART." Published by the same company that 

brought you "Pay-Per-View Primer" (1982) and "The 

Market for Standard and Addressable Converters" 
(1983), "PAY-PER-VIEW AND ADDRESSABILITY: STATE 

OF THE ART" tells you how the cable industn,es current 
move toward addressability will allow PPV to fulfill its 

promise as a major channel of programming distribution 
and a major source of revenue for the cable industry. 

Part I presents the history of PPV, analyzes 1982 and 

1983 PPV experiences, reports on the approaches of 
various MSOs and individual cable systems to PPV and 
assesses short- and long-term prospects for PPV. Part 
II offers an introduction to addressability, includes 
tables of addressable systems by MSO and by region 

and analyzes the strengths and weaknesses of vendors 
of addressable product, as well as ranking them based 

on revenues and addressable shipments. The report 
contains 18 tables and profiles of 19 companies active 
in PPV and addressability. 

Available for $145 with this ad (regular price: $150). 
Order from QV Publishing, Inc., 250 E. Hartsdale Ave., 
Hartsdale, NY 10530 (914-472-7060). 
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Figure 14: Two voltages, same 
frequency, different phase 

el and e2 
in phase 
e, + e2 

e2 lags el 
45° e, 

e, = 92 (el + e2) 

e. 

e2 

e, 
e2 

e2 lags el 11 
90° 

e, = 0.707(e, + e2) 

e2 lags el e' e2 
135° 

= 0.38 (el + e2) 

el e 
e2 lags el 
180° 
= 

e2 lags e, 
270° 

Figure 16, the total voltage varies depending on their relative phase. 
When they are in phase the total reaches a peak of 2.82 volts (the sum of 
their peak voltages): as they shift, the total falls, going through zero 
when they have opposite phase, and back up to maximum when they 
are in phase again. They are said to "beat" with each other, and their 
difference frequency (in this case 1 MHz) is called the "beat frequency." 
Now consider the power delivered to the 100-ohm load by these two 

sources. Since each one develops 1 volt rms it would, when connected 
to a 100-ohm load, deliver a power of 10 milliwatts. When both are 
connected in series, the power delivered to the load varies, as can be 
seen from the voltage waveform shown in Figure 16. The power is a 
maximum when the two voltages are in phase, and zero when they are 
at 180°. In other words, the power delivered varies as the two sine 
waves beat with each other. 

Inspecting the waveform of Figure 16 it can be seen that the rms 
voltage is going to be less than 2 volts (which it would be if the two 
voltages were in phase all the time) and more than 1 volt (which it would 
be with either one alone). Actually it will be 1.41 volts, with a total power 
of 20 mW delivered to the load. A general rule applies: 

When two or more sources supply voltage (or current) of different 
frequencies to a common load, the power delivered by each source 
is the same as that which would be delivered if all other sources were 
removed. 

Figure 15: Two voltages having 
different frequencies 

+ 1.41 
V 

o 

-1,41 
V 

e\4 

o 

  12 cycles of el 
equals 11 cycles of e2 

  1 microsecond   
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Note that in this case the power output of each generator is un-
affected by the presence of the other. Compare this with the situation 
illustrated in Figure 11 where the two have the same frequency. 
To derive the total power, when frequencies are different, we cal-

culate the power developed by each source with the given load, and 
add the powers. This case is called "power addition." 

Example: Assume six current sources, each having a different fre-
quency, feeding a common load as illustrated in Figure 17 (note the 
similarity to Figure 12). What is the total power, the total rms current, and 
the dB ratio between No. 1 current and the total. 

Solution: 

Calculate the power output of each source (pretending the others 
aren't there) and add to find the total power. 

Output current 
Source No. into 1,000 ohms 

1 1 mA rms 
2 4 
3 11 
4 3 
5 6 
6 5 

Power = 12I3 

1 mW 
16 

121 
9 

36 
25 

Total power 208 mW 

2. Since (total curren02 times 1000 = 208 mW, the total current is 

V 0.208 1000 - 14.4 mA rms. 

3 The dB ratio can be calculated by taking the ratio of No. 1 current to 
the total (14.4) and looking up the corresponding number of dB in 
the current ratio-dB Table V6 (23.2 dB). Alternatively take the ratio of 
the power output of No. 1 source (1 mW) to the total power (208 mW) 
and find the corresponding dB in the power-dB Chart P7. The power 
ratio would be 208. Divide by 100 to find dB corresponding to 2.08 
(3.201) and add 20 dB (because you had to divide by 100) getting 
23.2 dB. 

Power addition—equal contributions 
When the outputs of a number of equal sources are to be combined, 

and the conditions indicate power addition, the calculation can be 
simplified by using a table. The table is prepared by noting that the 
power ratio is equal to the number of sources. Thus the dB ratio of the 
output level is 10 log it) times the number of sources. Using this relation-
ship, Table G has been prepared to show the increase in output level for 
1 to 50 equal sources combining on a power basis. 
Example: 32 sources all having equal outputs and different frequen-

cies combine in a common load. How much is the total output increased 
over that which would be supplied by a single source? Table G opposite 
32 sources shows an increase of 15.05 dB. 

Power addition—two unequal contributions 
Just as it was possible to simplify calculations by preparing a table for 

two unequal contributions in the case of voltage addition, a table can be 
developed for the case of power addition relating total level to input 
levels with two unequal contributions. The preparation of the table can 
be understood from the following: 

Let L, represent the lower level in dBmV, 
ratio. 

Let Lh represent the higher level in dBmV, 
ratio. 

Let L, represent the total level in dBmV, 
ratio. 

Ps the corresponding power 

Ph the corresponding power 

P, the corresponding power 

COMMUNICATIONS 

Figure 16: Sum of two voltages of 
different frequency 

In phase 

4 
+ 282 V 

rms voltage 

= -1 41 V 

90° 

4 4 4 

In phase 
270° again 

-2 82 \i 
-4  

e, - 
1 Vrms 

el = 
1 V rms 

L j_12 MHz 

11 MHz 

20 mW 

100 
ohms 

We want a table arranged so that, when given Lh - Ls, we can find L, - Lh. 

By definition: Lh = 10 log 10 Ph and Ls = 10 log le Psi 

hence: Lh - L, = 10 log 10 P5 - 10 log 10 P s = 

PS 
- 10 log io (-id; 

Ps 
so given Lh - Ls we can find T,h 

Now, since: P, = P, + Ph and L, = 10 log lo (Ps + Ph), 
hence: L, - Lh = 10 log 10 (Ps + Ph) - 10 log 10 Ph 

( 
= 10 log lo ph ) = (10 log 0 — + 1) ; 

Ps + Ph PS 

PS 
Ph 

Thus knowing— , we can simply add 1 to that number and then find the 
Ph 

corresponding number of dB, representing L, - Lh. 

Ps • Ps 
Example: let Lh - Ls be 12 dB, then—  = 0.063 and + 1 = 1.063; then 

Ph h 

- Lh = 10 log 10 1.063 = 0.265 dB. 

Based on the above, a table has been worked out showing, for the 
case of power addition, Lt - Lh for values of Lh - L, between 0 and 20 dB 
in 0.1 dB steps. This table is given as Table P9 in Chapter Xl. An 
example will illustrate its use. 

TECHNOLOGY MAY 1 984 67 



Figure 17: Addition of current of different frequencies 

MIS 

current 
outputs 

Total rms current 

14.4 mA 

11 mA 

#1 #2 

4 mA 11 mA 

#3 

3 mA 

#4 

16 mA 

#5 #6 

5 mA 

Total 
power 
= 208 mW 

1,000 
ohms 

Total 
ms 
voltage 

14 4 V 

Example: The output of a channel 6 strip amplifier is combined with 
the output of a channel 10 amplifier in a common load. Channel 6 level is 
+ 54 dBmV, channel 10 level is + 64 dBmV. What is the total power 
output? 

Solution: The level difference is 11 dB, so the amount to be added to 
the higher level (from Table P9) is 0.33 dB. The combined output level is 
+ 64.33 dB or about 36 milliwatts. 

Power splitting relationships 
In the analysis of CATV systems a situation is frequently encountered, 

particularly with regard to taps and splitters, where the power from a 
given source divides unequally between two loads. Given the dB ratio 
between the power from the source and the power in one load, we want 
to find the dB ratio between the source power and the power in the other 
load. This is another case of power addition, but the relationship is a bit 
different from that described above, and another table is needed. Its 
preparation can be understood from the following: 

Let Ls be the level of the lower one of the outputs, and Ps the cor-
responding power ratio 

Lb be the level of the higher one of the outputs, and Ph the cor-
responding power ratio 

LI be the level of the input, and P, the corresponding power ratio 

We want a table arranged so that, when given L, - Ls, we can find L, - Lh. 

By definition: Lb = 10 log 10 Ph and Ls = 10 log 10 Ps 
and since: P, = Ph + Ps, L, = 10 log 10 (Ph + Ps), 
hence: L, - Ls = 10 log 10 Ph 4- Ps - 10 log lo ID, = 

Ph + Ps 
= 10 log h) ps = 10 log,o + 1) 

Ph 
Thus given L, - Ls we can find ID—. 

,' 

but since L, - Lb = 10 logio (Ps + Ph) - 10 logiO Ph 

= 10 log,. (Ps = 10 log hp (FpLts, + 1) 
Ph Ps 

we first have to find — - 1, then invert to, add 1, and find the 
Ps 

corresponding number of dB, representing L, - Lb. 

Ph 
Example: let L, - Ls be 16 dB, then + 1 = 39.81 and 

Ph Ps Ps 
= 313.131; inverted —= 0.026 and r=. + 1 = 1.026; 

rh 

then L, - Lb = 10 log lo 1.026 = 0.1104 dB. 

A table (P10) in Chapter XI has been prepared for the case of power 
splitting relationships. An example will illustrate its use: 

Example: A directional coupler divides energy between two output 
terminals. Assuming it has no internal power loss, and the loss to the tap 
output is 18 dB, what is the line loss? 

Solution: In the table opposite 18 dB (L, - 1_,) we find 0.069 dB (L, - 
Lb). So the line loss is 0.069 dB. 

This chapter of the "Technical Handbook for CATV Systems" is being 
reprinted courtesy of the General Instrument Corp.'s Jerrold Division. 
To obtain a complete copy of the "Technical Handbook," send $10 plus 
$1.50 for postage and handling to: Technical Handbook Order, Cus-
tomer Service Department, General Instrument/Jerrold Division, 2200 
Byberry Rd., Hatboro, Pa. 19040. Jerrold customers may place orders 
with their customer service rep. (Make checks payable to General 
Instrument/Jerrold Division.) 
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PRODUCT NEWS 

Commercial inserter 
Tele-Engineering Corp. recently unveiled a 

new addition to its line of automatic com-
mercial insert equipment for cable television, 
the AD CUE 8411) programmable insertion 
system. The new system contains logging, 
switching and random access capabilities in 
one unit, and inserts local messages into two 
channels of advertiser-supported cable pro-
gramming. 
The AD CUE 84 ,1 system cues up pre-

recorded commercial or system announce-
ments in any order and runs them whenever a 
satellite network DTMF cue tone signals the 
start of a local commercial availability. Com-
mercials can be placed on an ROS (run of 
schedule) basis, a fixed position basis (to run 
at a given hour), or a combination of the two. 
Up to two minutes of commercials will be run 
automatically during each availability. The 
unit controls two video cassette players and 
one character generator—or other auxiliary 
video source—per channel. The operator 
can program the sequence of ads remotely 
using any standard CRT terminal and modem. 
The hand-held Commander microterminal 
(included) provides on-site programming. 

Verification log numbers record spot identi-
fication and time of insertion. These log num-
bers can be retrieved remotely via telephone 
line for CRT display or fed into IBM-compati-
ble software such as Tele-Engineering's 
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Antenna for 2° spacing 
Comtech Antenna Corp. has introduced the 

OFFSAT antenna system. According to the 
company, this unique one-piece design with 
innovative full offset feed makes the OFFSAT 
the only antenna in its size category capable 
of exceeding all the 1983 FCC specifications 
for 2° spacing. The reflector is 5.5 meters in 
the plane of the orbital arc and just 8 feet high. 
The OFFSAT, manufactured to Ku-band tol-
erances, is available in both C- and Ku-band 
receive or transmit configurations, and is 
offered in El/Az, polar and transportable 
versions. 

For complete specs, contact Comtech 
Antenna Corp., 3100 Communications Rd., 
P.O. Box 428, St. Cloud, Fla. 32769, (305) 
892-6111. 

COBIAS e cable advertising package for 
automatic printing of affidavits and invoices. 

For further information, contact Jeff O'Brien, 
PVS Product Manager, (800) 832-8353; in 
Massachusetts, (617) 877-6494. 

Energy management 
Scientific-Atlanta Inc. has introduced its 

Model CBM-1270 cable modulator and Model 
CRI-1271 cable receiver/signal inserter. The 
cable modulator and receiver/inserter oper-
ate in conjunction with S-A's hotel/motel 
(HMS-1201) or commercial (CES-1202) en-
ergy management system and operate 
through a standard cable television system to 
provide a communications link for load man-
agement of a large number of buildings. Use 
of the new equipment with existing cable al-
lows cost-effective energy management for 
numerous locations that are otherwise inac-
cessible, according to the company. This 
type of energy management system may be 
placed in condominiums, resorts, schools, 
government buildings or any properties in an 
area covered by cable television. 

Using the cable modulator and receiver/ 
inserter, the master control unit of the energy 
management system sends energy manage-
ment commands over the cable at normal 
frequencies. As these signals are received at 
the remote building, they are decoded and 
inserted onto the building electrical wiring 
where they are transmitted via power carrier 
to the loads to be controlled. 

Special software is not required. Only the 
cable modulator and receiver/inserter are 
needed to expand the standard Scientific-
Atlanta HMS/CES energy management sys-
tem to allow energy management via cable. 
Systems are available for a cable operating 
frequency between 88 and 175 MHz (50 kHz 
bandwidth). 

For complete details, contact James Mass-

ara, Marketing Manager, Scientific-Atlanta 
Energy Management Division, (404) 
449-2093. 

Security system 
CableBus Systems Corp. announced ad-

ditional configuration features to its Micro-2 
automatic alarm controller for cable-based 
residential and commercial security. The 
Micro-2 alarm controller is a sophisticated 
alarm polling and display device that permits 
monitoring of customers via cable plant. Used 
in conjunction with a CableBus Mod-1 head-
end modem at the cable headend site and 
wittY.a CableBus home terminal at each sub-
scriber location, the Micro-2 responds to 
alarms by simultaneously printing and dis-
playing a plain-English alarm message along 
with a customer code and time of day. The 
Micro-2 is programmed to expect a response 
from each home terminal polled and reports 
out-of-service units within seconds. 
The enhancements to the Micro-2 system 

allow the unit to be upgraded by adding plug 
in circuit cards to increase subscriber ac-
counts. These increases are in increments of 
2,000 subscribers at a time, up to a total of 
5,000 subscribers. A second enhancement 
for the Micro-2 is the availability of a demo-
graphics custom software package. Oper-
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ating on a modified IBM PC color computer, 
the system plugs into the existing RS 232 port 
available on the Micro-2. The software pack-
age displays any occuring alarm message 
with customer demographics and all pending 
alarms. Rapid alarm handling, alarm pro-
cessing and dispatching are possible with 
this software package. 

For more specs, contact CableBus Sys-
tems Corp., 7869 S.W. Nimbus Ave., Bea-
verton, Ore. 97005, (503) 643-3329. 
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Atec, 

Cable guide 
Lemco Tool Corp. is now offering a new 

drop cable guide, Model B983, designed to 
facilitate the installation of the service wire 
through a wall. After drilling a 3/8" hole, the 
guide can be easily inserted through the wall. 
The tapered end aids in locating the hole on 
the opposite side; the flared end prevents the 
guide from pulling through the wall. A slit is 
provided on the guide to remove it from the 
wire once it has been fed through. 

For additional information, contact Lemco 
Tool Corp., R.D. #2 Box 330A, Cogan Station, 
Pa. 17728, (800) 233-8713 or (717) 494-0620. 

Me— 

Audio amplifier 
Channelmatic Inc. recently unveiled its all 

new UAA-6A universal audio amplifier. The 
UAA-6A contains six separate broadcast 
quality transformerless audio amplifiers in a 
single 1.75 by 19-inch rack mounting frame. 
Each amplifier accepts a balanced or unbal-
anced high impedance input and provides an 
adjustable level 600 ohm balanced (or 150 
ohm unbalanced) broadcast standard output. 
The UAA-6A is designed to adapt low-cost 
audio equipment and videocassette ma-
chines for use in professional broadcast facili-
ties. The unit offers a frequency response of 
20 Hz to 20 KHz ±0.1 dBm, and a THD less 

1 1111111 11 1 1 111111111111111 
than 0.05 percent (at a + 24 dBm output). 

For more information, contact Chan-
nelmatic Inc., 821 Tavern Rd., Alpine, Calif. 
92001, (619) 445-2691. 

Teletext system 
A unique teletext decoding system de-

veloped by Zenith will provide cable sub-
scribers with access to 50 times more infor-
mation on their home TV sets than with con-
ventional teletext systems. according to the 

11111111 11111 1111111 11 11 1 
company. By using a full cable channel, not 
just the vertical blanking interval, full-field tele-
text can provide access to substantially more 
pages of information. The system combines 
the major attributes of an advanced pay tele-
vision system (tiering and addressability) with 
text capabilities. Tiering will allow cable oper-
ators the ability to offer various levels of text 
service, making it possible to present a wide 
variety of specialized informational services 
on one cable channel. A special jack on the 
back of the teletext decoder will allow con-

"The best aerial lilt 
around is not a copy 

of Ilersaliftmit's 
the real thing!" 

While some people make copies, we continue to manufacture " the real thing ..." 
VERSALIFT, still the leader in aerial work. Imitation is said to be the sincerest form 

of flattery but our proven track record cannot be imitated. 

VERSALIFT is built for durability. Its simplicity of design insures low maintenance 
cost. With VERSALIFT, the national average for parts is less than $80 per year. 

The VERSALIFT safety record has been outstanding. Our continuing engineering review 
process, operator training programs and exacting design criteria help to insure it. 

Choose from a wide range of VERSALIFT models: 
"Elbow" or Telescopic, truck or van-mounted, working 

heights from 27' to 45'. 

When you need an aerial lift, 
don't get a copy—get the 

real thing. VERSALIFT. From Time 
Manufacturing Company. 

Main Wive components are Ail controls including engine 

located inside the pedestal on start/stop. are ''human. 

TEL and VAN-TEL models for engineered" for simplicity and 

safety, located for optimum 

operator convenience. 

For complete information on the full line 
of VERSALIFT aerials, call or write. 

TIME 
7601 Imperial Drive 
Waco. Texas 76710 

11 " ...The real thing' ', ell) 176e -09 TV% 910 804•5218 
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• FtXC 30 CHANNEL CONVERTER 

RSC BASE WITH RSX HEAD. 

• REBUILT AND GUARANTEED BY BRAD, THE 
LEADER IN QUALI'FY REMANUFACTURED CONVERTERS 

• CALL 1-800-382-BRAD IN NY: 518-382-8000 

* PRICING REFLECTS LOTS OF 5000. OTHER QUOTES AVAILABLE. 
NOTE: PRICING GOOD ONLY WHILE SUPPLY LASTS. 

1023 State Street 
P.O. Box 739 

Schenectady, NY 12301 

tBRADO 

9325 Bay Plaza Blvd. 
Suite 209 

Tampa. FL 33619 

4630 Pacific Highway East 
Suite B-7 

Fife, WA 98424 



sumers to connect a home computer or 
printer directly to the decoder for newsletter 
transmission and electronic mail applications. 
The Zenith Full-field Teletext Decoder, Model 
TX1000, is based on the World System Tele-
text format, currently in use in more than 90 
percent of all teletext systems in the world, 
according to Zenith. 

For complete details, contact Zenith Radio 
Corp., 1000 Milwaukee Ave., Glenview, Ill. 
60025, (312) 391-8181. 

Cable bender 
Jackson Tool Systems division of Jackson 

Enterprises has developed a new mechanical 
cable bending tool for the CATV construction 
industry. The new Double 1" Bender, part 
number 2084, allows construction personnel 
to form flat-bottom expansion loops in aerial 
coaxial cable sizes up to and including 
jacketed 1". The bender is designed to save 
time while increasing the quality and uni-
formity of expansion loops in multiple trunk 
runs. The lightweight unit incorporates the 
ratchet action and teflon advanages of Jack-
son's 1084 series benders. The tool forms two 
identical flat bottom loops as the cables are 
pulled over low-friction teflon surfaces. 

Additional information is available by con-
tacting Jackson Enterprises, P.O. Box 6, Clay-
ton, Ohio 45315, (513) 836-2641. 

SMATV polar mount, 
satellite receiver 

Scientific-Atlanta Inc. introduced its Model 
9530 satellite receiver designed specifically 
for SMATV applications. The solid-state, 
computerized receiver is the latest addition to 
S-A's mini-cable system product line and 
offers commercial quality at an economical 
price, according to the company. The fre-
quency-agile 9530 receiver uses micropro-
cessor-controlled circuitry to select, fine tune 
or scan any of 24 satellite channels. Soft-
touch push buttons on the front panel allow 
input to the microprocessor. The unit is avail-
able in either a rack or table-top model 
(9530A). Both models work in conjunction 
with S-A's Model 362 low-noise converter 
(LNC), allowing use of standard hardware for 
the antenna-to-receiver connection. The 
receiver is UL listed and features tuneable 
audio, volatile memory for set-up instructions, 
and single and dual LNC selection. Both 
models are available for immediate delivery. 

Scientific-Atlanta also introduced its Series 
9000 motorized polar mount for 2.8/3.2-meter 

earth station antennas, allowing full and con-
tinuous equatorial arc coverage after initial 
antenna alignment. The swing arm design 
permits viewing of any satellite in the visible 
equatorial arc from any location in the United 
States without additional manual adjustment. 
The Series 9000 motorized polar mount an-
tenna features a low-maintenance DC motor 
actuator with an automatic reset thermal over-
load protector. The Model 9130 antenna con-
troller automatically positions the antenna 
through the use of a microcomputer-
equipped keypad, motor drive and cable set 
for keypad, motor drive and antenna actuator 
interconnection. The microcomputer has a 
curve learning function, virtually memorizing 
the equatorial arc so the antenna can return to 
any given position at the touch of a button. 
Adjustments for declination/polar angle are 
provided with the motorized polar mount and 
allow easy relocation of the antenna from one 
site to another while ensuring precise tracking 
accuracy. The motorized polar mount anten-
na has been designed to afford simpler set-up 
than is normally associated with polar mount 
antennas, according to S-A. 

For additional information, contact David 
Chance, Commercial Markets Manager, 
Scientific-Atlanta Video Communications Di-
vision, (404) 925-5706. 

Equipment racks, 
off-air headends 
Macom Industries/OEM Enterprises an-

nounced a new open frame 19-inch wide 
equipment rack series for headend use. 
Models MOR-61 and MOR-71 are available in 
61- and 71-inch heights respectively. The new 
low-cost racks are made of 12 gauge uprights 
and 16 gauge base and brackets. The mount-
ing rails provide EIA RS-310C standard holes 
tapped for 10/32 screws and are finished in a 
high quality grey hammertone. The racks are 
available from stock. 

Other new Macom offerings are complete 
off-air headends, fully assembled and wired 
tested. The headends can provide a clean 65 
dB output with 0 dB input on 12 channels. 

For complete details, contact Macom In-
dustries, 8230 Haskell Ave., Van Nuys, Calif. 
91406. (800) 452-6511 or (818) 786-1335. 
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G11 C UNITY CONSTRUCTION CORP 

CONSTRUCTION PLANNING, 
MANAGEMENT & CONTROL SERVICES 

FINANCIAL PLANNING 
Construction Feasibility Analysis 
Budget Planning 
Project Packaging 
Debt and Equity Capital 

CONSTRUCTION SERVICES 
Strand Mapping 
Design Engineering 
Make Ready Survey 
Manpower & Equipment/Utilization 
Aerial Construction 

Underground Construction 
Turnkey Construction 
System Sweep and Balance 
FCC Proof of Performance 

"SPECIALIZING IN COMMUNICATIONS" 

1420 Walnut Street Suite 1100 Philadelphia, PA 19102 
Phone (215) 436-9940 
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Necessity is still the mother of invention 
By Toni Barnett 

A white pickup truck ambles down a lonely 
back road in Texas, passing mountains of 
reels of wrecked-out cable. The driver, Phillip 
Roddy, retired from the federal government. 
scratches his head and wonders why the 
Texas heartland is being marred by all of this 
trash. Specifically, he wonders why some-
body doesn't correct the situation. He's proud 
of his Lone Star state and the buildup of scrap 
cable is everywhere. 

Taking matters into his own hands, Roddy 
investigated the problem. "I decided retiring 
wasn't such a good idea," he said. "I started 
checking what the cable companies were 
doing with the scrap cable. The companies 
didn't have any way of disposing of the cable 
or the reels," Roddy emphasized, "and there 
just wasn't any market for them." 
Roddy and his wife Clarissa approached 

different cable operators in 1980 and offered 
a service they refer to as yard clean-ups. At 
first. Cable Retrievers (the Roddy's new com-
pany) just hauled off the wrecked-out cable 
and reels, resulting in mountains of scrap. 
After finding a market for the scrap cable, they 
then began buying it from the cable oper-
ators. "We began to work on a contract basis," 
said Roddy. "We paid them so much for their 
used cable and, in turn, we bailed the mate-
rials in containers and sent them to Taiwan 
(the only market then available for wrecked-
out cable)." 
The scrap problem for cable operators 

really began to manifest itself when they start-
ed to do rebuilds. At this point, Phillip Roddy 
went to the cable manufacturers to discern 
exactly what products were in the cable. "We 
found out that everything in the cable is able to 
be recycled. The aluminum alloy is about 99.5 
percent pure aluminum. We began to look for 
a machine in the United States," Roddy 
stressed, "that would strip the cable for us 
instead of sending everything to Taiwan. We 
couldn't find anything on the market so we 
decided to build our own." 
Roddy and his people worked on this pro-

ject for 19 months using the trial-and-error 
method, until they perfected the equipment 
(patent pending). "Our cable stripper today 
will run 135 feet of cable per minute. A 
jacketed piece of cable has four parts: an 
outer polyethelyne jacket; the aluminum 
sheathing; gas-injected polyethelyne next to 
the center core: and the center core. With the 
type of equipment we now have," Roddy ex-
plained, "the wrecked-out cable goes in one 
end and it comes out in the four parts I just 
mentioned." 

At this stage. Roddy now sells the recycled 
parts back to various manufacturers. The alu-

'Every 100 miles of 
wrecked-out cable will 
build just over one mile 
of new aerial cable.' 

Phillip Roddy 

minum sheathing, for instance, is sold to alu-
minum manufacturers who in turn sell alu-
minum tubing to the cable manufacturers. 
"We have contracts with these manu-
facturers," said Roddy, "who will buy up to a 
million and a haq founds of aluminum per 
month." 

The particulars 
Initially. Cable Retrievers contacts various 

MSOs to purchase their wrecked-out cable. 
"We try to do this on a contract basis," said 
Roddy. "so there's no misunderstandings. We 
give them a proposal. We will buy the cable 
either with steel strand intact or without if its 
wrecked-out cable. If we purchase it with the 
steel strand it's one price. If we buy it without 
the steel." Roddy explained. "it's another 
price." The company also will purchase par-
tials or reel ends, as well as the reels. 
Some of the MSOs who already have con-

tracts with Cable Retrievers include Warner 
Amex, Cox Cable, Group W and Sammons 
Communications. 

After the contract is worked out, all mate-

rials are shipped to Cable Retrievers' base of 
operations in Ft. Worth, Texas. "We've moved 
the operation from Houston to the Ft. Worth 
area in June of '83," explained Roddy. "so that 
we're in more of a focal point in the shipping 
lanes." The wrecked-out cable is then run 
through its machines and packaged in gay-
lord boxes. The materials are stored until 
there is a trailer load. The company presently 
ships about 3,000 pounds of aluminum per 
day. 

All materials purchased from cable oper-
ators are bought on a per pound basis. De-
pending on the type of material, the quantity 
and location, the price will vary from 4 cents/ 
pound to 10 cents/pound. "On an average." 
Roddy figured, "every 100 miles of wrecked-
out cable will build just over one mile of new 
aerial cable." 
Cable Retrievers has evolved from a hip 

pocket mom-and-pop situation to a nation-
wide operation. The company now has eight 
full-time employees, three officers of the cor-
poration and a great deal of part-time help. 

"We've joined the Texas cable association," 
Roddy added. "and we exhibit at the Texas, 
Eastern. Western and National shows." 
To date, Roddy's company has purchased 

approximately 30.000-35.000 miles of 
wrecked-out cable. "The beautiful part of this 
is that over the next two-and-one-half years, 
80 percent of construction will be rebuilds," 
declared Roddy. "The potential is there and 
we want our fair share of the market." 
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You 
can't 
afford 
to be 

without 

quality 
tested 
CATV 
repair 
com-
ponents 

All major manufacturers of components claim to test their product. But your system 

needs the best ... extensively tested components that will guarantee you top 
performance. 

Quality RF Services can give you that guarantee ... at NO EXTRA CHARGE! With our ex-
tensive, quality controlled testing we find failures that most operators would never 
discover. 

We guarantee each and every component 100% or we will replace it FREE! 

Call for FREE technical assistance or to place your•order today! 

Representatives John Weeks Associates 
641 Grayson Hwy 
Lawrenceville, GA 30245 
1-800-241-1232 tin Georgia) 
(AL, FL, GA, NC. SC. TN) 

Quality RF Services, Inc. 
800-327-9767 (305) 747-4998 
825 Park Way, Suite #3 
Jupiter, Florida 33458 

R. Allan Communications, Inc. Westex Communications, Inc. 
6515 E 82nd St. Suite 202 7305 E Evans 
Indianapolis, IN 46250 Scottsdale. AZ 85260 
317-U9-7572 602-948-4484 
(IN. KY. IL. MI, WI) (Arizona) 

CABLE TV SERVICES ADCOM WESTEX COMMUNICATIONS, INC. 
3306 W. Walnut, Suite 412 P O. Box 2498 14747 Artesia Blvd. Suite #5G 
Garland, TX 75042 Littleton, CO 80161-4998 Lamarada, CA 90638 
214-494-3348 303-796-7722 714-521-9833 
(AR, LA, OK, TX) (CO, KS. NB. UT. WY) (Southern California) 
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James Faust has been named 

president, Cable Products, a div-
ision of Zenith Radio Corp. He 
was executive director and gen-
eral manager of the division since 
January 1983. Faust, a 17-year 
Zenith veteran, was chosen to 
launch the company's pay TV de-
coder business group in 1979, 
when he was named director, 
sales and marketing, cable and 
subscription television products. 
In 1981, he became general 
manager of CATV/STV/videotex 
operations. Contact: 1000 Mil-
waukee Ave., Glenview, Ill. 
60025, (312) 391-8181. 

(-7 

dità 
Walter 

Phil Walter has been named 
an account representative for 
Magnavox CATV Systems Inc., 
responsible for promoting and 
selling Magnavox CATV products 
and services in the North Central 
region. Before joining Magnavox, 
Walter was sales representative 
for John Weeks/Comsea Sales 
Inc. Contact: 3213 E. 13th St., Des 
Moines, Iowa 50316, (515) 
266-0415. 

The Drop Shop Ltd. an-
nounced two recent staff addi-
tions. Dennis Sarantapoulas 
was added to its in-house sales 
staff, while Ric Charel was ap-
pointed to the newly created post 
of special accounts manager. 
Sarantapoulas, who has eight 
years of experience with cable TV 
equipment and operations, has 
held positions with UA-Columbia 
Cablevision, US Cable Corp. and 
RMS Electronics. In his new posi-
tion, Sarantapoulas will service 
existing and new accounts 
throughout the United States. 
Charel brings with him 20 years of 
sales and sales management ex-

perience, including sales of co-
axial cable, electronic compo-
nents and tools to the electronic 
and cable TV industries. Contact: 
P.O. Box 284, Roselle, N.J. 
07203, (800) 526-4100 or (201) 
241-9300. 

Hancock 

Dick Hancock has been 
named vice president of sales 
and marketing for Anixter Micro-
sat. Hancock had been national 
sales manager for the Anixter 
Communications' unit since 1981. 
In his new position Hancock will 
be responsible for overseeing 
Anixter Microsat's sales to the 
cable television industry in Can-
ada. Contact: 830 Brock Rd. S., 
Pickering, Ontario, L1W 1Z8, 
(416) 839-5182. 

Morse 

General Instrument Corp. re-
cently announced several new 
appointments. Robert Cromack 
has been named to the newly 
formed Administration and Far 
East Broadband Group Opera-
tions unit as vice president of op-
erations. Cromack had previously 
been vice president for quality 
assurance, Jerrold Subscriber 

Systems Division. Paul Morse Jr. 
has been named director of plan-
ning for GI's Broadband Com-
munications Group. Morse moves 
over from the Jerrold Subscriber 
Division where he was marketing 
manager for addressable sys-
tems. Contact: 2200 Byberry Rd., 
Hatboro, Pa. 19040, (215) 
674-4800. 

Paula Horne and Fred Godwin 
have joined Mycro-Tek as rep-
resentatives for the Mycro-
Vision@ Video Display Infor-
mation System. Home, who will 
service customers throughout the 
Southeastern United States from 
her Atlanta base, spent the last 
three years as Eastern regional 
manager for Scripps-Howard's 
TV Watch. Godwin will be based 
in Philadelphia and handle ac-
counts throughout the North-
eastern United States. Prior to 
joining Mycro-Tek, he was a sales 
supervisor for Sevin Corp. Con-
tact: P.O. Box 47068, Wichita, 
Kan. 67201, (800) 835-2055. 

Avantek Inc. announced the 
appointment of Erik van der 
Kaay to the position of senior vice 
president of the company's Tele-
communications Division. Van 
der Kaay had been with Micro-
wave Associates in Burlington, 
Massachusetts for the past 14 
years, with his last position being 
president of M/A-COM MVS Inc. 
Contact: 3175 Bowers Ave., 
Santa Clara, Calif. 95051, (408) 
496-6710. 

John Cummings has been 
promoted to the position of prod-
uct manager, Cable Security@ at 
TOCOM Inc. Cummings joined 
TOCOM as regional sales man-
ager in 1981 after three years with 
Cableguard, a TOCOM subsidi-
ary in Dayton, Ohio. While there 
he served as sales manager and 
vice president of operations. He 
most recently served TOCOM as 
sales manager, Cable Security 
products. Contact: 3301 Royalty 
Row, Irving, Texas 75062, (214) 
438-7691. 

William Earley has been ap-
pointed manager of quality con-
trol at Blonder-Tongue Labor-
atories Inc. Earley will be respon-
sible for all quality management 
functions in the company. He 

joined Blonder-Tongue in 1981 as 
supervisor of quality assurance. 

Boutin 

Hoffman 

Edgar Ebenbach was recently 
promoted to vice president and 
general manager of Jerrold Can-
ada. He had been vice president 
and assistant general manager. 
Ebenbach previously served as 
vice president for marketing at the 
Jerrold Subscriber Systems Divi-
sion before moving to Jerrold 
Canada in 1982. Contact: 70 
Wingold Ave., Toronto, Ontario 
M 6B 1P5, Canada, (416) 
789-7831. Two recent sales per-
sonnel announcements also were 
made by the Jerrold Division of 
General Instrument Mark Bollin 
has been named as account 
manager, responsible for sales to 
Tele-Communications Inc. Bollin 
comes to Jerrold from AVX Corp., 
a Myrtle Beach, S.C.-based elec-
tronic components manufacturer, 
where he served as corporate 
marketing communications man-
ager for five years Peter Hoff-
man has joined Jerrold as a sales 
representative for the North-
eastern sales region. Contact: 
2200 Byberry Rd., Hatboro, Pa. 
19040. (215) 674-4800. 
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MULTI-BEAM FEEDS 
• Maximize your programming capability, by 
receiving Galaxy I, Satcom Ill R, Comstar D-4, 

Westar 5 and Spacenet with the use of one dish. 

• Add to system revenues, through tier expansion. 

• Eliminate additional land acquisition and the 
installation costs of multiple dishes, while increasing 

your earth station investment. 

MULTI-DISH? 
OR 

MULTI-FEED? 

---22 

The Rainbow Multi-Beam Feed allows you up to 
5 prime focus feeds, depending on the size of 
your antenna. e 

For a complete list of antennas that can be retrofitted 
call or write: 

RAINBOW 
SATELLITE COMMUNICATIONS 

Attn: Brian Wilkes 
734 N. 3rd St. • Suite 417 
P.O. Box 395 Leesburg, FL 32748 

(904) 326-8030 

Distributed by 

Tele-wire Supply 
7 Michael Ave. 

E. Farmingsdale, NY 11735 
800-645-9510 



Answers to FCC true and false quiz 
1) True 

2) True 

3) False 

4) True 

5) False 

6) False 

7) True 

8) True 

9) True 

In addition, there may be other FCC Rule sec-
tions that apply to an individual system de-
pending on the particular installation. Such as: 

Part 17—Tower lighting & painting 
Part 25—Satellite 
Part 78—CARS 
Part 90—Private Land Mobile Radio 

The regulation goes on to say that an operator is 
expected to be familiar with the Rules governing 
CAN systems. We recommend that all systems 
have a copy of the Rules regardless of system 
size. 

The technical regulations only apply to Class I 
channels. 

If a system is using any frequencies other than 
the normal off-air TV and FM spectrum, then it 
would be subject to the Rules pertaining to sig-
nal leakage testing. In addition, if a system is 
using any frequencies in the aeronautical bands 
then it would be subject to the regular leakage 
monitoring of the system and maintaining the 
leakage logs. Actually it is a good idea to do 
these regardless of system size or frequencies 
used. 

10) True 

11) True 

12) True 

13) True 

14) True 

15) True 

16) False 

17) True 

18) True 

19) False 

20) False 

VVTBS, WGN and WOR are Class I signals even if 
received off the satellite. 

There are specific instances where this rule ap-
plies. They are: 
1. When the signal is delivered to any sub-

scriber within the predicted Grade B contour 
of the station. 

2. When the signal is first picked up within the 
predicted Grade B contour of the station. 

3. When the signal is first received from the TV 
station by direct video feed. 

A tighter tolerance could be imposed on a 
system if there is a harmful interference 
problem. 

Any signal carried on the system within the 
frequencies 108-136 and 225-400 MHz that 
has a level greater than 28.75 dBmV, must be 
coordinated with the FCC prior to its use. This 
applies no matter what the use of the signal. 

7 UNDERGROUND HOUSE-DROPS 7 
FOR PHONE-CABLE TV YOUR BUSINESS 

THEN — 
"BIG IS NOT BETTER': 

• EXCLUSIVE TRACK SYSTEM 
CABLE 
LINE 
LAYER MEANS NO LAWN DAMAGE 

• ONLY 800 LBS. 24 12" WIDTH 

NO TRAILER NEEDED 
COMPACT! MANEUVERABLE! 

• FINE LAWN, OR ROUGH TERRAIN. 
IT WILL GO WHERE THE 

OTHERS WILL NOT - FAST! 
OUT CLASS-OUT PERFORM-OUT PRODUCE 

ALLOW US TO PROVE THIS. 

PHONE 157 SENECA CREEK RD. 
(716) 675-7373 BUFFALO. N.Y. 14224 
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COME BY OUR BOOTH AT THE NCTA CONVENTION AND: 

WIN AN IBM Pee 

O Drawing will be held June 6th, 11:00 AM at the NCTA Convention. 

19 Bring attached entry blank to Booth #830 at the NCTA Convention 
or send us your entry if you cannot attend. 

O Need not be present to win. 

NEW PRODUCTS 
TO BE INTRODUCED 

AT THE NCTA CONVENTION: 

1) TUNABLE TV DEMODULATOR — model IFDM utilizes a product detector 
for envelope and synchronous detection. 

2) AUDIO SUBCARRIER DEMODULATOR — the model SCDM-45 is a fixed 
4.5 MHz audio carrier demodulator and video processor that can be used to 
produce superior baseband audio and video signals from a composite video 
audio (4.5 MHz carrier input signal). 

The model +SCDM is a tunable subcarrier demodulator that demodulates 
carriers from 4.5 to 6.8 MHz. 

3) REMOTE HEADEND CONTROLLER — the model RHC-1000 is a micro-
processor based controller that can control and monitor headend switching 
functions. The RHC-1000 is tied to any central based computer via an 
RS-232 part. 

4) FM TRANSMITTER /RECEIVER — Model FMVT-4000 and the model 
FMVR-4000 together form an FM video system. 

5) IF/RF SWITCH SYSTEM — Model RFS-100 and IFS-100 are high isolation 
switches available in 2, 4, 6, or 8 switch configurations. 

For further information please see our response card on page 79. 

ruflTl ro[mom. 
COMMUNICATIONS, INC. 

1701 FORTUNE DR • SAN JOSE CA 95131 • (4081 262-05.41 
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May 
May 5-9: EUROCAST '84, Telsat 
and Satelliten Rundfunk, Swiss 
Industrial Fair, Basel, Switzerland. 
Contact Mark Voss, (713) 
463-0502. 
May 8-10: Jerrold technical sem-
inar, Boston. Contact Kathy 
Stangl, (215) 674-4800. 
May 9-11: Magnavox CATV 
training seminar, Rapid City, S.D. 
Contact Laurie Mancini, (800) 
448-5171; in New York, (800) 
522-7464. 
May 9-11: Community Antenna 
Television Association ad-
vanced technical training sem-
inar, Best Western Monticello 
Motor Lodge, Bellmawr, N.J. Con-
tact (305) 562-7847. 
May 14-16: Magnavox CATV 
training seminar, Rapid City, S.D. 
Contact Laurie Mancini, (800) 
448-5717; in New York, (800) 
522-7464. 
May 15-17: C-COR Electronics 
Inc. technical seminar, San Fran-
cisco. Contact Deb Cree, (814) 
238-2461. 
May 15-18: International exhi-
bition of telecommunications, 

radio and information technology. 
Communications '84, National 
Exhibition Centre, Birmingham, 
England. Contact (201) 
652-7070. 
May 17-18: TeleStrategies Inc. 
seminar on "Telephone Bypass 
Technologies and Economics," 
Grand Hyatt, New York. Contact 
(703) 734-7050. 
May 31-June 1: "Satellite Com-
munications" seminar, Tele-
Strategies Inc., Stouffer's 
National Center, Washington. 
Contact (703) 734-7050. 

June 
June 3-6: National Cable Tele-
vision Association annual con-
vention, Las Vegas (Nev.) Con-
vention Center. Contact (202) 
775-3629. 
June 10-15: Northeast Cable 
Television Technical Seminar, 
New York State Commission on 
Cable Television, Camp Top-
ridge, Saranac Lake, N.Y. Contact 
Bob Levy, (518) 474-1324. 
June 11-14: Canadian Cable 
Television Association annual 
convention, Capital Congress 
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Center, Ottawa. Contact (613) 
232-2631. 
June 13-15: Community Anten-
na Television Association basic 
technical training seminar, Best 
Western Arlington Inn, Arlington 
Heights, Ill. Contact (305) 
562-7847. 
June 19-21: Jerrold technical 
seminar, Kansas City, Mo. Con-
tact Kathy Stangl, (215) 
674-4800. 

July 
July 9-12: National Computer 
Conference, American Feder-
ation of Information Processing 
Societies, Association for Com-
puting Machinery, Data Pro-
cessing Management Associa-
tion, IEEE Computer Society 
and Society for Computer Simu-
lation, Las Vegas (Nev.) Con-
vention Center. Contact Ann-
Marie Bartels or Marty Byrne, 
(703) 620-8926. 
July 10-12: Jerrold technical 
seminar, Williamsport, Pa. Con-
tact Kathy Stangl, (215) 
674-4800. 
July 10-12: Cable '84, Online 
Conferences Ltd., Wembley 
Conference Centre, London. 
Contact Online in England. 
01-868-4466. 
July 11-13: Magnavox CATV 
training seminar, Portland, Ore. 
Contact Laurie Mancini, (800) 
448-5171; in New York, (800) 
522-7464. 
July 12-14: Montana Cable 
Television Association annual 
convention, Big Sky, Mont. Con-
tact Tom Glendenning, (406) 
586-1837. 
July 15-19: Community Anten-
na Television Association an-
nual convention, CCOS-84, Tan-
Tar-A Resort, Lake of the Ozarks. 
Osage Beach, Mo. Contact Ce-
leste Nelson, (405) 947-7664. 
July 16-18: Magnavox CATV 
training seminar, Portland. Ore. 
Contact Laurie Mancini, (800) 
448-5171; in New York, (800) 
522-7464. 
July 17-19: C-COR Electronics 
technical seminar, State College, 
Pa. Contact Deb Cree, (814) 
238-2461. 
July 23-25: PC/SMATV work-
shop, National Satellite Cable 
Association and Eagan & Asso-
ciates, Washington. Contact 
Larry Hannon, (904) 237-6106. 
July 23-27: Annual conference 
on computer graphics and inter-

active techniques. ACM SIG-
GRAPH '84. Association for 
Computing Machinery's Spe-
cial Interest Group on Com-
puter Graphics, Minneapolis. 
Contact: (312) 644-6610. 
July 30-Aug. 1: New England 
Cable Television Association 
annual convention, Sturbridge, 
Mass. Contact Maureen Murphy, 
(603) 224-3373. 

August 
August 8-10: Magnavox CATV 
training seminar. Chicago. Con-
tact Laurie Mancini, (800) 
448-5171; in New York, (800) 
522-7464. 
August 13-15: Magnavox CATV 
training seminar, Chicago. Con-
tact Laurie Mancini, (800) 
448-5171; in New York, (800) 
522-7464. 
August 21-23: Jerrold technical 
seminar, Denver. Contact Kathy 
Stangl, (215) 674-4800. 
August 28-30: Annual Satellite 
Communications Users Confer-
ence, Satellite Communica-
tions, Louisiana Superdome, New 
Orleans. Contact Kathy Kriner or 
Cheryl Carpinello, (303) 
694-1522. 

Planning ahead 
June 3-6: National Cable 
Television Association an-
nual convention, Las Vegas 
(Nev.) Convention Center. 
June 11-14: Canadian 
Cable Television Association 
annual convention, Capital 
Congress Center, Ottawa. 
July 15-19: Community 
Antenna Television As-
sociation annual convention, 
CCOS-84, Tan-Tar-A Resort, 
Osage Beach, Mo. 
Sept. 6-8: Southern Cable 
Television Association an-
nual convention, Eastern 
Show, Georgia World Con-
gress Center, Atlanta. 
Oct. 16-18: Mid-America 
CATV Association annual 
convention, Hilton Plaza Inn, 
Kansas City. Mo. 
Oct. 30-Nov. 1: Atlantic 
Show, Atlantic City (N.J.) 
Convention Center. 
Dec. 5-7: California Cable 
Television Association an-
nual convention, Western 
Show, Anaheim (Calif.) Con-
vention Center. 

84 MAY 1 984 COMMUNICATIONS TECHNOLOGY 



Satellite receivers by 

Futurex - — the full-featured 

Both receivers offer an 

array of flexibilities reauired 

from 5.2MHz to 8.7MHz. 

▪ Easy exterior access to 

JFX 1000A - and the JFX 

1000B - video receivers — 

are products of today's high-

est quality engineering. The 

JFX 1000A offers external 

tuning and signals required 

by RF Industry engineers; 

the JFX 1000B allows you to 

select any video channel 

where constant access to 

tuning and controls is not 

needed. 

for versatile RF Industry 

headend functions. 

• Longer cable runs with 

less expensive coaxial cable 

because of block-down 

conversion of satellite signal 

frequency at the dish. 

• No need to stockpile 

audio subcarrier boards to 

accommodate various 

frequencies. Internal selecta-

ble tuning switch ranges 

Futures Communication Systems -

terrestrial IF trapping at 

250MHz. 

• Full filtering and shielding 

allows multiple receiver 

installation and prevents 

electronic interaction. 

• Low 30 watt power 

consumption. 

• Built-in pin connector for 

remote computer controlled 

channel selection. 

A Division of Jones Futurex - Inc. 

9700 Fair Oaks Boulevard • Fair Oaks, California 95628 • 916/966-6836 • 404/458-4118 
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Cable industry R&D 
By Bob Luff 
Vice President, United Artists Cabiesystems Corp 

Too little or compromised, new revenue-
producing research and development could 
be the Achilles' heel of the cable industry. The 
cable industry should observe its unique op-
portunity and aggressively reverse the recent 
erosion of industry research and develop-
ment in order to ensure our future transition 
into a major and full telecommunications 
entity. 

While we have far from squeezed the last 
drop from cable's classic business of delivery 
of television entertainment signals, most 
agree that we have reached a temporary 
slowed growth plateau. New growth similar to 
the last decade can come only from the birth 
or adoption of yet unclear new video or data 
offerings, as well as extending the existing 
bounds of our classic services. 

Holding the key 
The cable TV industry holds the tele-

communications equivalent of unimproved 
waterfront property from Maine to Florida. Our 
national network of satellites, microwave sys-
tems and millions of in-place miles of broad-
band cables directly reaching what will soon 
be the majority of homes and businesses 
gives us unparalleled telecommunications 
resources and capability. But, just as the 
value of waterfront property is limited if left 
unimproved, so is the future of the cable in-
dustry. Only if we carefully develop this vast 
resource, can we realize its boundless poten-
tial. This can only occur with far more coordi-
nated research and development dedicated 
to opening new, diverse revenue-producing 
frontiers. 

Unfortunately, at a time when we critically 
need research and development to open new 
services more than ever, the industry is ex-
periencing a general erosion of R&D as a 
result of recent industry consolidations trig-
gered by the predictable but nonetheless so-
bering effects of the end of the franchising 
era. 

Changing times 
Additionally, today's deregulated, highly 

competitive environment has caused many of 
our hardware and program partners, which 
we have depended on almost exclusively in 
the past for new products and services, to 
develop their own set of independent busi-
ness goals. These goals may or may not be 
supportive to cable operators' long-term 
needs. Manufacturers can and must shift their 
product lines or move into other related tech-
nical fields, as competition requires. But, our 
cables and business definitions restrict such 

flexibility. It is likely that as time passes, more 
and more of our partners today may in fact be 
in direct conflict to the long-term, overall best 
interests of the cable industry. 

Let's not kid ourselves. Everyone is in it for 
the money. Stockholders demand a con-
tinuing fair return for their investment and 
growth. If manufacturers can make more 
money selling millions of DBS dishes rather 
than a trickle of cable TVROs, can you blame 
them for shifting their research and develop-
ment emphasis and aggressively competing 
in that market? If the program suppliers can 
make more money by developing alternate 
ways of delivering their programs directly to 
viewers, can you blame them for doing so? 
And, where the money goes, so goes the 
research and development, leaving the cable 
operators with a vast piece of unimproved real 
estate. 
Even without these natural shifts the manu-

facturer is seeking to expand its profits. Its 
research and development is directed toward 
maximizing its profits, not our profits. The two 
may coincide, but only by chance. There are 
many examples where manufacturers ignore 
or postpone development of new products 
that would be to the advantage of the industry 
because it may dilute their own manufacturing 
or engineering effort and jeopardize their in-
dividual strength. 

Active research and development 
It is time that we, the cable operators, be-

come active rather than passive in the re-
search and development responsiblity of our 
own future. No one else knows our business 
as well or has so much at stake. 
Our timing may be perfect to seize this 

needed initiative. It may even be that the 
direction of recent industry consolidations of 
operators and manufacturers alike mark a 
natural switch of research and development 
dynamics from manufacturers to at least the 
larger MS0s. If there is agreement, there are 
at least three areas where we can improve our 
guiding hand over research and development 
leading to new diverse revenue-producing 
services. 
The first step is to do more internal research 

and development ourselves. While manu-
facturers have reduced overall CATV re-
search and development budgets (with sev-
eral important exceptions), several MSOs 
have already been expanding their engineer-
ing department breadth and instituted internal 
research and development activities. These 
activities have resulted in notable achieve-
ments on their own (Warner's QUBE, Cox's 
INDAX, ATC/Zenith's SSAVI, TCI's national 
addressable system and Manhatten Cable's 
business data service to name just a few) and 

prove the feasibility of this approach industry-
wide. Operating companies should continue 
this trend and place even more emphasis on 
internal or joint research and development. 
Second, operating companies should take 

more direct interest in other industries and 
their existing products and research and de-
velopment activities. It should be noted that 
very few of today's CATV "break through" 
technologies came from the CATV industry 
itself. Government defense, the space pro-
gram and Silicon Valley properly deserve 
most of the credit for the pure and applied 
research that was adopted by our industry. 
We should expand our reading material and 
major trade show coverage to these related 
fields. 
The last untapped resource for beneficial 

CATV research and development that we can 
directly influence for our own needs are our 
colleges and universities. In the past, aca-
demia seemed only interested in focusing on 
the social science of marketing research 
rather than new product or service research 
and development. It is time to get the hard 
sciences of the Physics and Electrical Engi-
neering departments of our institutions of 
higher learning motivated to address the 
high-tech opportunities of cable. Either col-
lectively through the National Cable Tele-
vision Association or independently as oper-
ators, the industry should encourage univer-
sity and college level technical research and 
development programs possibly through 
grants and scholarships. Such activity would 
provide a double return in that the industry 
would benefit from the research itself and we 
would be simultaneously developing a pool of 
knowledgeable researchers and students to 
fill our growing high-tech industry postions. 

With proper research and development 
then, our industry can take advantage of its 
limitless revenue-producing services and en-
sure our future position as a major competitor 
in national and international telecommunica-
tions. 
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THEY JUST WON'T (111111 
ALPHA CATV STANDBY POWER SUPPLY 

SYSTEMS...AVAILABLE NOW 
FROM MIXER 

Pole Mount Pedestal Mount 

Alpha CATV standby power supply systems, available now from Anixter Communications, 
protect your CATV system against power line disturbances and loss of utility power. Continuity 
and quality of supply is maintained independent of the commercial power line. Anixter's 
extensive, computer-linked network of stocking locations means rapid delivery of Alpha standby 
power supplies anywhere in the United States. 

For immediate delivery 
Call our _feTION-LINES-• toll-free or collect 

ANIKEEI 
COMMUNICATIONS 

WEST  ' ANCHORAGE: (907) 274-8525; DENVER: (303) 741-2900,  (800) 525-7391; FAIRBANKS: (907) 456-1815; SEATTLE (206) 251-6760, (800) 426-4821; 

WALNUT CREEK, CA: (415) 932-1220, (800) 221-2651; MIDWEST  CHICAGO: (312) 640-1156, (800) 323-6645; HOUSTON: (713) 674-8035, (800) 231-5006; 

ST. LOUIS: (314) 423-9555, (800) 325-8058; EAST1ATLANTA: (404)449-6533; (800) 241-5790; NEWJERSEY: (201) 328-0980, (800) 631-9603; CINCINNATI: 

(513) 733-9100; TAMPA: (813) 626-7115, (800) 282-9164; CANADA PICKERING (TORONTO): (416) 839-5182; LACHINE (MONTREAL): (514) 637-3511. 

IN THE U.K., CALL LONDON 01-568-1681 (TELEX 291308) 

FOR INTERNATIONAL SALES—CONTACT ANIXTER EXPORT (914) 592-6230 (TELEX 681-8045 ANX ITUW) 

In an emergency, weekends and holidays or after 5 PM. call toll free 1-(800) 323-8167. 
CORPORATE OFFICES, ANIXTER BROS., INC., 4711 Golf Road. Skokie, IL 60076, (312) 677-2600 
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