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A CSI Company 

When you 
want the 
job done 
right 
send up a 
ineman 

from CSE Technolo" 
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Quickly and easily lashes around poles. 
Linemen do the tough jobs. At 
night. In miserable weather. 
They demand equipment that 
stands up to the meanest 
jobs, and comes out on top. 
They need a cable lasher 
that's as tough as the jobs it 
does. Now it's here—The 
Lineman from CSE 
Technologies. 

cuick-re!ease Ingaer 

Fast, easy transfer 

II The Lineman transfers 
easily and quickly around 
poles to continue 
lashing—that's important 
when you're paid by the 
foot 

• Cuts transfer time by,as 
much as one third 

• Drive system clutch 
trigger mounts under the 
handle for easy, one-hand 
engagement and release 
of lashing wire 

Name the job—The 
Lineman can handle it! 

• Lashes single or multiple 

cables up to 3 in. o.d.— 
single- and double-
overlashes, too 

• Lasher holds up to 1200 ft. 
per coil of .045 in. wire 
without reloading 

• Compatible with up to 5/8 
in. strand or any size in 
between 

• Lashes CATV and fiber 
optic cable 

• 26 lbs. unloaded—you 
work with The Lineman, 
not against it 

Less downtime and smooth 
operation 

II Tough, precision drive 
system needs no 
adjustment and delivers 
smooth lashing action 

Doesn't require strand traction to 
drive the lasher, even in dusty, wet or 
icy conditions—a CSE exclusive 

II Lashes in any weather 
because The Lineman 
doesn't require strand 
traction to drive the lasher 

• Won't move backward if 
forward motion is 
halted—strand brake 
keeps wire tight 

Superior maneuverability 
and stability 

• Smooth-faced, tapered 
cowl minimizes snagging 
in trees and tight places 

• Ergonomically-engineered 
handle and controls 

• Flat base—The Lineman 
won't roll around in transit 
or at the job site 

The Lineman from CSE 
Technologies. It'll go the 
distance for you. 

Hey, Lineman! Want to 
know more about The 
Lineman? Then please fill 
out and mail the Reply Card 
below. We'll send you a 
Lineman brochure, plus a 
FREE CSE Technologies 
insulated mug. It's got a 
wide nonslip, nonspill base 
and oversize handle, and 
it'll keep your favorite 
beverage hot or cold—by 
itself, or in the can! 

If you're not a Lineman, but 
would like our Lineman 
brochure and FREE 
insulated mug, please send 
in the Reply Card. Or call 
1-800-428-9267. In 
Minnesota, call (612) 
354-2081. We'll do the rest. 

For a Lineman brochure and 
FREE insulated mug, please 
fill out and mail this card. 
Thank you for your interest. Cs 

TECHNOLOGIES 
III 

Box 308. New London. Minnesota 56273 
1-800-428-9267. including Alaska. Hawaii. 
Puerto Rico and the American Virgin Islands 

in Minnesota. call (612) 354-2081 

NAME   

COMPANY   

TITLE   

CITY   STATE  ZIP 
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Remem in 1951, when 
TV stations were low in power 

and antennas not very efficient? Milton 
Jerrold Shapp, the founder of Jerrold 
didn't realize he was helping to create a 
new industry when he developed an 
amplifier that Bob Tarlton needed for 
his Lansford, PA community antenna 
system. 

Cable was new but it grew rapidly 
And Jerrold grew with it, developing 
improved amplifiers, channel equip-
ment and numerous innovations that 
increased revenue potentials for opera-
tors, and established Jerrold as the lead-
ing supplier in the industry. 

Remember when 20, 12 -even 5 channels were your maximum potential? 
Now... 

Rebuilding? 
Save Money 

With JERROID 
Expand the bandwidth of your system - and your revenue-producing 

channel potential - simply by dropping in Jerrold STARLINE® SJ-330 modules. 
This quick and easy upgrade to 330 MHz can help you maximize your revenues 
and require 

• No respacing of trunk amplifiers 
• No major equipment costs 
• No prolonged construction 

Regardless of the make or vintage amplifiers now in your system, Jerrold 
can show you how to rebuild economically. If you have STARLINE 20 equip-
ment, you'll realize the biggest savings with Jerrold STARLINE SJ-330 drop-ins. 
Other amplifiers can be replaced easily and economically by a complete 
STARLINE Si-330 station. Detailed information on what you will need and 
what savings you can achieve is contained in a new Jerrold STARLINE 20 SJ 
Series brochure - yours for the asking 

And Jerrold has other possibilities for you too. For longer cascades and 
greater channel capacity, there's Jerrold STARLINE X feedforward and power 
doubling amplifiers. Whatever your specific needs, there's a reliable, low-cost 
Jerrold product to satisfy them. 

Send for the Jerrold STARLINE 20 Si Series brochure, today. Call or write 
Jerrold Division, General Instrument Corporation, 2200 Byberry Road, 
Hatboro, PA 19040. (215) 674-4800. 

Reader Service Number 2. 

JERROLD 
You know we'll he there. 

GENERAL 
INSTRUMENT 

General Instrument 1986 



MOUNTING PLATE 

e 

We: 

Perforated Steel 
Mounting Plates 
Provide a Permanent 
Back for attaching 
Taps or Splitters. 
Saves Time and 
Money 

INSIDE BOX WITH 

QUICK RACK 

Quick Rack"' 
Organizes and 
Identifies leads 
and Allows for 
Vertical Stacking 
of Traps, 
Maximizing 
Interior Space. 

COMPLETE BOX 

ry-111 Unique Locking 
System and Box-
in-a-Box Design 
Constructed of 
Aluminized Steel 
Eliminates Theft 
of Service and 
Maintenance 
Problems. 

WE BUILD BETTER BOXES 

Cable Security Systems, Inc. 
See us at the Cable-Tec Expo Booth 448. 

Reader Service Number 3. 

EDITOR'S LETTER1111111111111111111111 

Knowledge is power 
Once again, it's time for cable industry 

engineers and technicians to whet their 
appetites and get a handle on what's hap-
pening technically in our industry. The 
event, of course, is the Cable-Tec Expo, 
which will be held June 12-15 at the con-
vention center in Phoenix. 
As far as the engineering community is 

concerned, the expo is the most important 
show of the year. You don't have the pro-
grammers' hoopla, the gala receptions 
and fanfare that accompany a national 
show. At other major shows, multiple sys-
tem operators usually send one or two key 
engineers to track what's going on. And 
the technical sessions usually pinpoint the 
emerging technologies like stereo TV and 
pay-per-view. That's as it should be. How-
ever, the problem is that most industry en-
gineers and technicians don't get to go to 
these shows, and the technical level is not 
hands-on training. 

MSO alert 
Many MSOs still believe the Cable-Tec 

Expo is just another seminar on multi-
channel sound. Wrong! The focus of this 
show is training. It's also not just party 
time. There is more technical training go-
ing on per square inch than you can find 
anywhere in the industry. After all, in mid-
June in Phoenix, there are not many tourist 
attractions to distract attendees. 

While MSOs should know how critical it 
is for engineers to attend the expo, we 
polled some manufacturers and others for 
their views on attending this invaluable 
show. 

What the vendors say 
Rex Porter, vice president of Times Fi-

ber, stated, "It's the only engineering 
show in town. The other shows have got-
ten away from the basic engineering train-
ing that the SCTE does. The SCTE expo is 
a meeting of the minds. I would exhort 
MSOs to send their engineers. It's the only 
chance for an engineer to spend 100 per-
cent of his time attending technical 
training." 
According to Graham Stubbs, vice 

president of science and technology for 
Oak Industries, "To me, the value of the 
expo is exposing system level engineers 
and technicians to the variety of equip-
ment that is used in the industry. A lot of 
times," Stubbs explained, "an engineer or 
technician will become used to just the 
specific products that happen to be used 
in his system." 
Jon Ridley, applications engineer for 

Jerrold Electronics, advised, "Cable-Tec 
Expo is the one event each year during 
which hardware and systems manufac-
turers address themselves totally to the 

need of engineers and technicians. It is a 
unique opportunity for CATV technical 
people, an educational and informational 
supermarket." 

Scientific-Atlanta's James Farmer, divi-
sion technical manager for the Broad-
band Communications Group, com-
mented, "Broadband coaxial cable is a 
high-technology business facing severe 
competition from other high-tech busi-
nesses such as VCRs and satellite direct-
to-home. In order to stay ahead of the 
competition, we must keep abreast of the 
latest techniques for delivering the best 
possible pictures." 
Wendell Bailey, vice president of sci-

ence and technology for the National 
Cable Television Association (NCTA). 
stressed, "I think the expo is valuable and 
the reason is, not only do you meet the 
people who will be dealing with your prod-
uct there but in the sessions and exhibit 
floor you'll find out what is of interest to the 
people who make decisions in your 
marketplace." 
Wavetek's Jim Harris, engineering 

manager, gave us his views. "We at 
Wavetek are sending several people, in-
cluding our product manager exclusively 
in charge of CATV products. To be able to 
talk on an engineering level, avoiding all 
the sales hype, is invaluable. Plus, of 
course, the technical seminars which are 
all-necessary for the professional." 
Ron Polomsky, General Electric's sales 

manager/instruments division, said, "I be-
lieve it's the very best opportunity for peo-
ple working in the technical part of cable 
operations to both have an excellent 
learning opportunity through the exten-
sive workshops that are offered, and also 
an opportunity to see exactly what's hap-
pening on the hardware side of the mar-
ket." 

Triple Crown's Dave Emberson, di-
rector of marketing, pulled no punches on 
his view of the expo. "The only thing I feel 
that is more important than the techni-
cians going to the expo, talking to the 
vendors and listening to the sessions, is 
the exchange of experience they get talk-
ing to other technicians." 
The bottom line is that by precluding 

system engineers and technicians from 
attending Cable-Tec Expo, we are only 
hurting ourselves. Engineers have been, 
and will always be, the backbone of our 
industry. After all, knowledge is power! 

4et— 



Your next trencher. 

Here's what you'll miss if it 

isn't a new Case 760. 
Exclusive four-wheel 

maneuverability. 
Rigid-frame design and unique Case Four-

Wheel Selective Steering give you extraordinary 

maneuverability, with precision handling and 
excellent traction in three different steering 
modes. Front-wheel steering is perfect for 
trenching and roading. Crab steering puts each 
tire in a separate track for more gripping power 
on slopes. And our exclusive coordinated steer-
ing mode gives you tight, full-power turning. The 
steering wheel controls both front and rear wheel 
direction. When changing from coordinated to 
front-steer, the rear wheels automatically return to 
the straight-ahead position. 

Minimal maintenance. 
Only Case offers a trencher with no daily 

lubrication requirements. Just check the easy-
to-read hydraulic oil sight gauge and engine 
oil level and you're ready to go. To further 

reduce maintenance needs, the planetary 
trencher drive is sealed in oil — another 

Case exclusive. 

Easy operation. 
A single-lever control raises, lowers, 

tilts and angles the backfill blade. The 
operator's platform is isolated from the 
mainframe to reduce vibration. And 
there's a comfortable, adjustable swivel 

seat. These are just a few of the ways the 
760 can increase operator efficiency, with 

features available only from Case. 
Greater maneuverability Reduced mainte-

nance. Easy operation. Three of the many good 
reasons to see your Case dealer soon and get 
the competitive edge in trenching. 

J I Case 
A Tenneco Company 

700 State Street Racine, WI 53404 U U A 

Building On Quality 

Reader Service Number 4. 



Analysts k) 
Service Specialists 

CONVERTERS 
Expanded Repair Service includes Oak addressables 
and Jerrold addressables. 

Manufacturers Authorization 

JERROLD 
%tin.; 

Including all factory authorized modifications. 

Servicing single channel and multichannel, 
unscrambled and addressable units by many 
manufacturers. 

LINE EQUIPMENT • HEADEND GEAR • TEST EQUIPMENT 
Servicing most manufacturers - Emergency service available 

SATELLITE EQUIPMENT 
Receivers, LNAs and block downconverters 

PROOF-OF-PERFORMANCE 
Vans equipped with computerized test equipment 

ea COMPUTER AIDED TESTING SYSTEM 
Monitors your system operation (frequency, levels 
nd trends) local or remote 

Fully computerized - including reports 

Innovation in Services and Products for Cable 

Corporate Office: 
É Ever, Sneer 

Fenton, MI 48430 

(313) 750-9341 

Eastern Facility: 
1255 Boston Ave 

W Columbia, SC 29169 

8031 794.3910 

Reader Service Number 5. 

Western Facility: 
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Carlsbad. CA 92008 
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Subscribe to Communications Technology! 

O Fill out the enclosed card 
for your FREE subscription! 

QUALIFICATION FORM FOR 
COMMUNICATIONS TECHNOLOGY 
I wish to receive continue to receive 
Communications Technology. Ye s _. No 

Name  

Company Name  

Address   

City  Sate Zip - 

Signature   Date 

1. What is your title/   
(mime be specific) 

2. Please check the category that best describes your 
firm's primary business (please check only one). 

1. Cable TV Systems Operations 
a. Independent Cable TV Systems 
b. MSO (two or more Cable TV Systems) 

2. Cable TV Contractor 
3. Cable TV Program Network 
4. SMATV or DBS Operator 
5. MDS, STV, or LPTV Operator 
6. Microwave or Telephone Company 
7. Commercial Television Broadcaster 
8. Cable TV Component Manufacturer 
9. Cable TV Investor 

10. Financial Institution, Broker Consultant 
11. Law Firm or Government Agency 
12. Program Producer or Distributor 
13. Advertising Agency 
14. Educational TV Station, School or Library 
15. Other  

•• 

Your principal job function: (insert number) 

1. General or Corporate Management 
2. Design and Development Engineering 
3. Engineering Services 
4. Basic Research 
5. Manufacturing and Production 
6. Engineering Assistant 
7. Purchasing and Procurement 
8. Marketing and Sales 
9. Other (please specify)   

4.   Your responsibility: (insert number) 

1. Management other than Engineering 
2. Engineering Management 
3. Engineering 

5. In the performance of my job. I authorize, specify, 
or purchase the following: (check all that apply) 

  Cable Business Systems 
Cabinets Splitters 
Character Generators Pedestals 
Components Power Supplies 
Computers _ Receivers 

  Construction Equipment _ ToolsTest Equipment 
Converters ____ Software 
Cameras Production ____ Programming 
Equipment None of the above   
Catalogues Reference Books 
Decoders 

6. Are you a member of the SCTE 
(Society of Cable Television Engineers)? 
E Yes E No 

CT 586 

(Please describe) 
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For more information on TECHDEXe, call 
Communications Technology at (800) 325-0156 or 

(303) 792-0023. 

CABLE PROPERTIES, INC. 

On July 21. 1981 we 

completed our 1,000,000th 

residential installation. 

We're the install people. 

Since 1974. 

Aerial Installs 

Underground 
Installs 

Commercial 

Development 

Drop Transfer 

II Design 

EDWARD J. THORN 
PRESIDENT 

99 S. Downing St. Suite 404 Denver, Colorado 80209 
303-792-0360 

Consultation Services  
Lightning - Power Conditioning • Grounding 
Over 40 years experience, work guaranteed 

Roy Carpenter 
President 

Lightning Eliminators and Consultants 
13007 Lakeland Rd., Santa Fe Springs, CA 90670 

(213) 946-6886 TWX 910-586-1381 

tCABLE ELECTRONICS INC 
BRAD THE CONVERTER MARKETPLACE'" 

1-800482-8RAD 
IN NY (518) 382-8000 

ROBERT PRICE 
SENIOR VICE PRESIDENT 

1023 State St Mt Breckenridge Pkviy. 4630 Pacific Highway East 
P.O. Box 739 Suite I Suite B-7 

Schenectady, NY 12301 Temps, FL 33610 Fite. WA 98424 

TELEX: II 710-442-2981-BRADSCH 

ACTIVE COMMUNICATIONS TEAM, INC. 
1405 Chews Landing Road 

Laurel Springs, New Jersey 08021 
609-227-8296 8-5 M-F 

609-881-1508 24 Hrs A Day 

Member 

Active Communications 
Team 

1601 Black Horse Pike 

Suite Two 

Turnersville. NI 08012 

609 728 5548 

ANTHONY FIORELLA 

PRESIDENT 
CATV M B 

COMMUNICATIONS 
DESIGN iEN-MAR 

1601 Black Horse Pike. Suite 2 

Turnersville. New Jersey 08012 

Member Active Communications Team 

Frank E Held 
Vice President 

609-728-3418 
Service 609-881-1508 
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CABLE SYSTEM 
SURVEY CO. 
MAPPING • DESIGN • AS-BUILTS 
COMPLETE DRAFTING SERVICES 

Planning a project this year or next year? 
Call us for more information. 

17 Peddlers Row Tom Tetreault 
Newark, DE 19702 (302) 368-2436 
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ACTIVE COMMUNICATIONS 
TEAM, INC. 
COMMUNICATIONS DESIGN 
JEN MAR CONSTRUCTION 
LINE SYSTEMS, INC. 
AMERICAN COMMUNICATION 
INSTALLATIONS, LTD. 
RCH CABLE MARKETING 

* Splicing * New Builds 

* Balancing * Rebuilds 

* Aerial * Extensions 

* Underground * Upgrades 

* Complete Consulting Services 
Available 

B. O. M. 

As Builts 
MDU Design 

Strand Drafting 

Strand Mapping 
Make Ready Reports 

Computer Aided System Design 

CATV Technical Services is our business. 
It's all we do. 

And in every project, we put our quality on the line. 

THE 
INSTALL 
PEOPLE. 

CABLE PROPERTIES, INC. 

Lightning Eliminators and Consultants 
13007 Lakeland Rd., Santa Fe Springs, CA 90670 

(213) 946-6886 TVVX 910-586-1381 

Sales and Service 

• All major brands of converters 
• CATV Equipment 
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SCTE Cable-Tec Expo highlights 
EXTON, Pa. —The SCTE has promised 
busier days than ever before for this 
year's Cable-Tec Expo, in Phoenix, and a 
look at some of the daily highlights proves 
those promises to be more than just a lot 
of hot desert air! For more information on 
the Tec Expo, see pg. 84. for Bob Luff's 
column, and The Interval. 
Those Tec Expo highlights include, on 

Thursday, June 12, the annual Spring En-
gineering Conference focusing on: 
• increasing communication between 
management and engineering, 

• grounding and bonding, 
• pay-per-view revisited and 
• developing technical management 

skills. 
The luncheon speaker for Thursday will 

be James Mooney, president of the NCTA. 
On Friday, June 13, and Saturday. June 

14, breakout sessions will be held from 9 
a.m. until noon. They include: 
• developing an effective preventive 
maintenance program, 

• video and audio signal sessions (prepa-
ration session for video and audio 
BCT/E certification), 
• CPR and industrial first aid, 
• basic electronics and electricity (spon-
sored by the National Cable Television 
Institute [NCTI]), 

• implementation of stereo headend 
equipment, 

• ,.eld intensity and RF field strengths, 
• ,(stem sweep and analysis, 

\ 
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"VALLEY OF THE SUN" : 

SOCIETY OF CABLE 

TELEVISION ENGINEERS 

CABLE-TEC 
EXPO 
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SCTE 

• new technology in system power sup 
plies, 
• commercial insertion equipment update 
and 

• meet the FCC. 
From 1-5 p.m. on Friday and Saturday, 

the exhibit floor will be open. 
On Sunday, June 15, the program will 

be on developing SCTE local chapters, 
plus there will be BCT/E exams adminis-
tered for two categories: 
• distribution systems and 
• video and audio origination 
The exams will cover both the techni-

cian's and engineer's levels. 
There's still time to register for the expo, 

if you haven't already. For more informa-
tion, circle #1 on the reader service card 
in this issue and just drop it in the mail. 

MPAA, NCTA escalate combat of signal theft 
WASHINGTON—The Motion Picture As-
sociation of America and the National 
Cable Television Association have jointly 
announced plans to expand efforts to 
combat theft of cable service through the 
Coalition Opposing Signal Theft (COST). 
COST initially was formed 18 months 

ago by segments of the cable and motion 
picture industries as an informational re-
source group to aid cable operators in ini-
tiating programs to reduce signal theft. 
COST now will relocate from New York to 
Washington, where staff resources will be 
provided by the NCTA's newly formed Of-
fice of Cable Theft. 

"There now are laws on the books in 
Washington and many of the states that 
clearly state that theft of service is wrong 
and illegal," said MPAA President Jack 
Valenti. "With the full weight of the cable 
and motion picture industries behind 
COST, I think we will soon see effective 
enforcement of these laws," Valenti 
added. 
COST will draw upon the expertise of an 

advisory board whose members will be 
representatives of cable multiple system 
operators, pay services, basic services, 
the NCTA, MPAA, the Community An-
tenna Television Association, individual 
MPAA members and sports program-
mers. 
One of the key functions of COST will be 

to serve as a national clearinghouse to as-
semble and disseminate existing informa-
tion and data that will help local cable 
operators conduct theft of service cam-
paigns. Initial projects for the COST staff 
have been identified as assembly of an In-
dustry Theft of Service Resource Packet, 
consolidation of existing audio/visual sig-
nal theft materials and establishment of 
state targets for model legislation. COST 
also will track legislation and litigation on 
the state level relating to theft of service. 
Formation of a three- to five-member ex-
ecutive committee and resource groups 
also will facilitate the implementation of 
COST programs. 
A search is now underway for a director 

COMMUNICATIONS TECHNOLOGY 

of the NCTA office, who will be director of 
COST. That person will be assisted by an 
assistant director of COST and a secre-
tary. The COST staff will be employees of 
NCTA's Office of Cable Theft. 

Nigerian 
communications 
project completed 
MUNICH, West Germany—With 80 Ger-
man and 600 Nigerian personnel, and 
during the course of 30 months, Siemens 
has carried out a major telecommunica-
tions project in Nigeria worth more than 
$180 million. In this short time a widely 
ramified radio relay network has been set 
up for television, telephone and telex 
transmission, covering two-fifths of the 
country and linking the south to its north-
ern areas. A total of 300 kilometers of co-
axial cable were laid and about 6,000 net-
work kilometers of radio relay links have 
been installed. 
The extreme climatic and geographical 

conditions — swamps, karst-like savan-
nas or dense jungle — were formidable 
obstacles for engineers at the start of 

One of the steel lattice towers erected 
in Nigeria that carry the antennas via 
which television, telephone and telex 
signals are transmitted. 
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planning. Access roads to the stations 
had to be built, and radio relay towers up 
to 140 meters high with their heavy con-
crete and steel foundations had to be 
erected. Repeater station buildings had 
to be built to house the generators for 
powering the radio systems, the air-
conditioning systems that protect the 
electronic radio relay equipment and the 
batteries for emergency power supply. A 
total of 10,000 tons of steel for 110 radio 
relay antenna towers. 160 tons of paint, 
and all the electronic equipment (packed 
in 1.200 containers) for 190 stations was 
transported by ship to Lagos, the Nigerian 
capital and from there by truck into the in-
terior to the stations' sites. 

The Nigerian staff were given on-the-

job training for skilled installation work. 
Basic skills, such as soldering, wiring and 
installation work required on-site instruc-
tion programs. Simultaneously, special-
ists held 18-month courses for about 200 
employees of the Nigerian administration 
with theoretical and practical instruction 
in transmission, radio relay, coaxial cable 
and power supply technology. 

Penn State receives S3.5 
million in C-COR stock 
UNIVERSITY PARK, Pa.—The Pennsylva-
nia State University has received one of 
the largest gifts in its history — approxi-
mately 600.000 shares of C-COR Elec-
tronics stock, with a current market value 

STARRING 

COMM-DUCT 
THE DUCT SYSTEM that can be pulled or plowed in long lengths. 
PRE-INSTALLED coaxial cable of your choice WITH full warranty 
and testing, yields SAVINGS of 25% to 50% in installation costs. 

PRODUCED BY Tamaqua Cable Products Corporation, 
Schuylkill Haven, PA 17972. 

CALL: 717-385-4381 FAX: 717-385-1092 TELEX: 834-573 
Reader Service Number 6. 

of about $3.5 million, from James and Bar-
bara Palmer of State College. Pa. Palmer 
was for 31 years chief executive officer of 
C-COR. a State College firm. 
The Palmers' gift will be used for the ex-

pansion of the physical facilities of the 
University's Museum of Art ($2 million); 
and to establish an endowed professional 
chair in either electrical engineering or 
communications ($1 million). The Palmers 
have not yet determined whether the Pal-
mer Chair will be established in the Col-
lege of Engineering or the new School of 
Communications at Penn State. The gift 
also will be used to establish an endow-
ment fund for Penn State's theater and to 
establish an endowed chair in electrical 
engineering at Iowa State University in 
Ames. from which the Palmers graduated. 

Also at Penn State, E. Stratford Smith of 
Key West, Fla., a nationally prominent le-
gal counsel in communications and a 
member of the Cable Television Pioneers, 
has been named first visiting lecturer in 
the lecture series of the new National Mu-
seum of Cable Television. 

Cable computer 
interest growing 
SAN FRANCISCO—Interest in cable-
delivered computer-based information 
services is rapidly growing. according to 
a survey released by the ELRA Group. 
Seventy percent of heads of cable house-
holds now report that they are interested 
in videotex services delivered via cable. 
This is a doubling of interest in two years 
and rivals current interest levels for mov-
ies, news, music, sports and other popu-
lar cable programming forms. Videotex 
also appeals more to cable subscribers 
who spend fewer dollars monthly than 
non-videotex interested subscribers of 
pay services. 
ELRA asked 1.000 respondents in its 

quarterly CableMark Probe survey about 
their interest in a cable videotex service 

Nominations call 
for SCTE awards 
JENKINTOWN, Pa.—The SCTE has 
launched a national call for entries 
for its 1986 achievement awards. 
The awards, intended to honor 
SCTE members who have shown 
dedication to improving their skills. 
as well as improving their compa-
ny's services, will be given to those 
who have demonstrated this high 
level of personal achievement. 
SCTE is encouraging self-

nomination for these awards (see 
pages 49-50 of this issue for infor-
mation and forms). The deadline for 
receipt of the entries is June 2. The 
decisions of the awards committee 
will be announced at the Cable-Tec 
Expo, June 12-15 in Phoenix. 
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Agile Omni, the industry's most advanced 
receiver designed by the most relied upon 

name in the business ...Standard. 
ith the new Agile 
Omni, you need no 
other receiver. 

Standard designed it for 
cable TV operators, broad-
casters, CATV, SMATV, and 
business and special telecon-
ferencing networks—now 
and in the future. 

An onboard micropro-
cessor permits selection of 
any band available from 
domestic satellites, includ-
ing the 32-channel ANIK C2. 
Channel tuning provides 
direct reading of the tran-
sponder-assigned channel 
number and a format control 
permits selection of six 
frequency band formats — 
24-channel C-band, SBS/ 
USAT and Spacenet already 
installed. Select channel 
and format, and the micropro-
cessor controls frequency, 
channel spacing, tran-
sponder bandwidth, audio 

Pow., 

TOEI.0 SISTER SELECT 

frequency and bandwidth, 
and antenna and video 
polarity—automatically. 

Omni's flexible design 
can handle up to three 
separate subcarriers 
including stereo program-
ming or data. Omni also 
will accept descrambling 
modules—eliminating the 
need for expensive add-on 
descramblers. 

For CATV and SMATV 
applications, severe micro-
wave terrestrial interference 
is minimized by optional 
internal SAW notch filters, 
automatically programmed 
to switch in. A 30 MHz low 
DG/DP LC bandwidth filter 
is standard, and a second 
internally installed optional 
filter of 18, 22, 26, or 36 
MHz bandwidth can be con-
trolled by the microproces-
sor, or manually switched. 

Standard's proven RF 

HIR.J 1:1[1 
SATELLITE RECEIVER 
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VIDEO TEST go 
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LEVEL 

Operating functions including MGC. AGC. 
normal/invert video. clamp/unclam 
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loop-thru circuitry and 
blockdown conversion tech-
nology combine, with better 
image rejection and lower 
differential gain and phase, 
to provide excellent video 
performance. C/N threshold 
is an impressive 6.5 dB at 
the wide 30 MHz bandwidth. 

Agile Omni is an afford-
able, flexible receiver 
designed to keep you in 
business, a commitment 
Standard backs with its 
unique 5-year warranty 
program. Contact us for 
further information. 

Standard 
• Communications 

P.O. Box 92151 
Los Angeles, CA 90009-2151 
Toll free 800/243-1357 
(In Calif. 800/824-7766, ext. 275) 

Engineered to a new Standard 
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that would allow them to access newspa-
per features and information files and to 
send electronic mail messages. A price 
range of $15 to $20 per month was tested. 
Forty-five percent of all cable subscribers 
over age 11 were very interested and an-
other 25 percent were somewhat inter-
ested. 
To tap the potential market for 

computer-oriented services, cable opera-
tors may need to look beyond those who 
currently own personal computers. Com-
puters tend to be concentrated in cable 
homes that are upscale, have larger fami-
lies, multi-pay subscriptions and high 
VCR usage. About half the cable-
computer homes have teenage children. 

Jones sets fees 
for dish owners 
ENGLEWOOD, Colo.—Jones Intercable 
Inc. has announced that the company will 
attempt to allow home satellite dish own-
ers residing in its franchised areas to sub-
scribe to scrambled cable television ser-
vices at a monthly subscription fee no 
higher than that charged to its cable sub-
scribers. The company also will work with 
TVRO dealers regarding the marketing of 
descrambling devices to their customers, 
and to provide an easy method for their 
customers to purchase its cable prod-
ucts. 
Glenn Jones. president of the corn-

Utility Locate Service, Inc. 
Is in the Business 

of Saving YOU Money! 

If one of your cables is damaged, we will determine 
and document liability of the damage. We will 
immediately repair the damage and get your customers 
back on line. If replacement is necessary, we will handlt 
the problem and bill the responsible party for damages. 

Not only does this service decrease the number of times 
the system is damaged, it alleviates the owner's problem 
of downtime, increased costs and 1(-) of revenue. 

Now with all things considered, can you afford to 
operate without Utility Locate Service, Inc.? 

Utility Locate Service, Inc. 
6848 South Revere Parkway Suite 350 

Englewood, Colorado 80112 
(303) 799-8686 

Reader Service Number 8. 

pany, said, "We at Jones Intercable want 
to encourage everyone to receive cable 
programming, through whatever technol-
ogy the consumer chooses. We support 
the involvement of TVRO dish owners and 
dealers who are willing to pay fair rates for 
premium service because they are an in-
dispensable part of the communications 
revolution taking place in this country. Al-
though in some respects they represent 
competition, it is also obvious that the 
broader the support base can be for good 
program production, the more quality pro-
gramming we will have to deliver. It's 
America — we don't mind competition as 
long as it's fair." 

wilcom, cossor 
sign agreement 
LACONIA. N.H.—Wilcom Products Inc. 
announced that it has signed an exclusive 
distributor agreement with Cossor Elec-
tronics Ltd., a subsidiary of Massachu-
setts-based Ratheon Co. According to 
the agreement. Wilcom will be the exclu-
sive U.S. distributor of Cossor's fiber-op-
tics test equipment. 

Three models of Cossor's optical time 
domain reflectomers (OTDRs) will be 
made available: OFL-108. T313M and 
T3135. The OFL-108 is a general purpose 
OTDR for use with multi-mode fibers, in-
cluding plastic clad silica (PCS) at 830 
nanometers; the T313M operates on both 
single- and multi-mode fibers at 1,300 
nanometers; and the T3135 is used with 
1,300 nanome!er single-mode fiber 

NOTES 11111 
• Cable America Corp. (CAC) 

has opened a Western regional of-
fice in Phoenix. The new office is lo-
cated at 9034 N. 23rd Ave. in Phoe-
nix, and also will house CAC's 
Western marketing and operational 
functions. The telephone number is 
(602) 870-3145. CAC, headquar-
tered at 4350 E. Camelback Rd. in 
Phoenix. owns and operates over 
30 cable franchises throughout the 
Southern. Western, and Mid-
Western states. 
• Ben Hughes Communications 

Products Co., manufacturers of Ca-
ble Prep products, has moved to a 
new, expanded facility at 207 Mid-
dlesex Ave.. P.O. Box 373, Ches-
ter, Conn. 06412. (203) 526-2291. 

• Scientific-Atlanta Inc. has re-
ceived an order from Harte-Hanks 
Cable for S-A's newest set-top ter-
minal, the Model 8525. Harte-
Hanks will use the products and re-
mote controls in its Broomall and 
Lansdale, Pa., and Ocean Town-
ship, N.J., systems. 
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Broadband: 
The leader in upgrade electronics 

Upgrading rather than 
rebuilding has been the 
cost effective way of 
extending the life of cable 
systems by many years 
thus adding profits to the 
bottom line. 

Broadband originated 
the concept of upgrading 
almost 9 years ago and we 
have continued our leader-
ship ever since. 

You can feel confident 
with the technical super-
iority and reliability that 
we have always been 
known for. 

We don't look for quick 
fixes, we engineer long 
term solutions to your up-
grading problems. 

The result is electronics 
better than the original 
equipment that you are 
upgrading. 

We stand behind our 
product too. Our upgrades 
have a one-year warranty 
and we are always there 
to discuss any immediate 
problems by phone. 

For more information 
call Broadband Engineer-
ing at 800-327-6690 (in 
Florida 305-747-5000) or 
write us at 1311 Commerce 
Ln., Jupiter, Florida 33458. 

For quality, performance and service, call Broadband 
Reader Service Number 9. 
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Multiplex TV 
By Isaac S. Blonder 

.• ;.,e Laboratories Inc 

Technology drives the system, or does 
the system require new technology to 
meet its goal? If there is in place a usable 
TV technology, why should society dis-
place the old for the new? If there are no 
complaints, why offer an answer before its 
time? 

To the scientist, research is rewarding 
in and of itself, regardless of the boils it 
may raise in the body politic. Innovation 
follows a linear path only on the charts 
plotted by MBAs. Sometimes good ideas 
tumble over each other, snuffing out a via-
ble technique before it can recover from 
the trauma of being the runt of the litter. 
The compact disc (CD) explosion, 

which threatens to obliterate the LP, is a 
vivid example of what can take place in 
the unregulated sectors of the electronics 
world. But the technical revolutions are 
run in slow motion when they must pass 
the scrutiny of the FCC and its congres-
sional masters. The programmed deliber-
ations before the commission, and the 
consideration shown to every dissenting 
voice regarding the proposed report and 
orders, are necessary safeguards to as-
sure an orderly transition from the old 
technologies to the new. 
A troubling and largely unresolved 

problem with the FCC management on 
new technologies is the lack of long-range 
planning and research. On occasion, 
there will be a request for industry to form 
a study committee to formulate a consen-
sus on an isolated subject in a form suita-

More bang 
ble for ruiemaking by the FCC. Thus arose 
NTSC. CTAC, BTSC. ATSC, on all of 
which I devoted many hours, either as a 
member or as an observer. A common 
characteristic of all these study commit-
tees is the narrowness of their goals and 
objectives. This is not said as a criticism or 
carping at the results, but merely as my 
assessment of the way industry responds 
to the FCC needs. 
The Advanced Television Study Com-

mittee (ATSC) is a currently active com-
mittee recognized by the FCC as the in-
dustry spokesman on new television 
systems. The industry participation is so 
universal that none can question its au-
thority to act as the only fountainhead 
through which one may communicate 
with the Great White Father — the FCC. 
Why is high-definition TV their principal 
target? A very minor portion of the televi-
sion public will benefit from this objective. 
The price of HDTV is out of the reach of 
your average citizen! 

Multiplex TV 
I have suggested in writing and in per-

son that the committee study with equal 
energy another cloud on the horizon — 
multiplex TV. Why multiplex TV and not 
HDTV? In my opinion, it will arrive unher-
alded as did CD and unless it is encour-
aged and guided with love and affection, 
our presently entrenched TV delivery sys-
tems will collapse financially, leaving 
many citizens unserved during the transi-
tion period. 

Multiplex TV research has long been 

with us. RCA publishes articles about two-
channel transmission on one satellite 
channel. Thompson-CSF, Philips and 
NEC have demonstrated their dual-
channel microwave links at the trade 
shows. GE is promoting Comband for the 
delivery of two channels on a single 6 
MHz format. Even Blonder-Tongue dem-
onstrated a two-channel B&W pay TV sys-
tem back in 1957. The most impressive 
multichannel demonstration that I have 
witnessed was the dual program Philips 
E-Mac system. Philips engineers affirmed 
that it indeed could be expanded to four 
programs on a single satellite format at a 
quality level suitable for home display. 
Add to the picture the imminent appear-

ance of the redoubtable digital TV re-
ceiver with full-frame store. The slight loss 
in quality of the multiplexed picture will be 
more than compensated for by the supe-
rior presentation of progressive scan. Go 
to the demos; you will react as favorably 
as I did. 
The bottom line: lower cost TV. DBS can 

appear on a single satellite having the ca-
pacity of 4 x 24 = 96 channels! Ulti-
mately, with mass production, 12 GHz de-
livery, progressive scan, proprietary 
scrambling, MAC TV system, new non-
NTSC TV receiver, all controlled by effi-
cient central computers. the cost per 
channel will beat anything now operating. 
Plus, no snow, ghosts, outages, human 
frailties— just perfect pictures 99 percent 
of the time, for sure. 

Like the CD story, the DBS multiplex TV 
revolution will arrive without notice. Un-
blessed by the FCC, eagerly embraced 
by the public and futilely cursed by its 
fallen competitors. 

Choose the Most 
Maneuverable Cable 

Laying Machine on the 
Market. The Line-Ward L-1 

or L-2. Don't Settle For Less. 
• You Can Literally Turn On A 
Dime 

Our unique, patented design centers the 
800 lb. total weight directly over the 
4-wheel drive with the blade in the exact 
center of the machine. 

• Smallest Turning Radius Of 
Any Machine 

Electric Start Optional 

Up to 16 in depth Fast Parts Delivery & Service 

• With Your Line-Ward, You 
Can Actually Make Right Angle 
Turns 

Call For A Free On-Site 
Demonstration Or. Write For 
Our Free Color Brochure 

Line-Ward Corp 
157 Seneca Creek Road 
Buffalo, New York 14224 
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Data communications primer 
By Robert Lottero 
President. Northern Techology Inc 

Only a handful of cable operators are 
currently using their system to transmit 
data. Why aren't more doing it? A possible 
explanation lies in two questions that any-
one in management might rightly ask: 
• Will the implementation of this appli-

cation result in either savings or increased 
income sufficient to offset its installation 
and maintenance costs? 
• Could this application in any way 

cause the company to be classified as a 
common carrier? 

Unfortunately, most ideas die right 
there since all too many cable operators 
dismiss cable data communications cate-
gorically as not cost-effective and as an 
invitation to legal hassles over common 
carrier status. While many of the ideas for 
cable-based data systems are more remi-
niscent of franchising hype than solid 
business ventures, there are a number of 
applications that are practical, easily im-
plemented and cost-effective today on 
existing two-way systems. Even operating 
a strictly one-way system is no excuse to 
ignore data. There are, at last count, 14 
cable-based, one-way utility load man-
agement systems that have paid for them-
selves many times over by reducing elec-
tric utility generation and purchased 
power costs. 
While there are many questions to be 

answered regarding the common carrier 
situation, there are cable-based data 
communications systems in operation to-
day where there is no hint of a challenge 

either from regulatory agencies or private 
companies. The point of all this is not to 
suggest that the age of cable-based data 
communications is here, but rather that 
there are applications out there that can 
be of significant benefit to cable operators 
and will not result in costly legal problems. 
The trick is to identify and evaluate the 
ones that apply to your particular situa-
tion. 

Modern technology 
Data is transmitted over cable channels 

using modems. The word "modem" is a 
contraction of the two words, modulate 
and demodulate. A modem does for data 
what transmitters and receivers do for au-
dio. The modem takes data output from a 
computer or terminal and modulates a 
carrier in a format capable of being de-
modulated at the receiving end by a re-
mote modem, which then presents this 
data to the remote computer/terminal. 
Depending on the data network config-

uration and modem type, a data channel 
capable of supporting either polled or 
point-to-point communications at data 
rates up to 19,200 baud will occupy 100 
kHz of bandwidth. Currently available Ti 
modems allow telephone-equivalent Ti 
service (1,544,000 baud) in a 2 MHz 
channel. 

Although there are a few possibilities for 
one-way data comunications, most of the 
applications that you will run into will re-
quire two-way. There are any number of 
vendors who will provide the equipment 
and engineering assistance: you may 
even have people with the requisite capa-

Case histories 

Probably the best way to get a feel for how cable-based data communications 
applications are identified and implemented, is to analyze case histories of pro-
jects that are on-line and operating satisfactorily. Those systems include: 

1) Rowley, Mass., where a pilot electric meter reading and appliance load 
monitoring system is in operation over American Cablesystems' subscriber net-
work. This system utilizes the AM Cable/E-Com Tru-Net 500 system to read elec-
tric meters at 100 subscriber locations. 

2) Hanover Park, Ill., where a polled water system supervisory control and data 
acquisition (SCADA) system is in operation over dedicated telephone lines. The 
system communications is to be converted to cable without any modifications in 
the SCADA hardware or software but by the direct substitution of Jerrold Metro-
net 1000 modems for existing telephone modems on Cablenet's institutional sys-
tem. This is typical of many applications where existing telephone-based com-
puter communications is to be converted to cable. 

3) Boston, Mass., where a pilot project in public building security monitoring is 
operating over Cablevision's subscriber and institutional networks using the 
Cablebus Micro-2 security monitoring system. The goal is to replace citywide 
telephone-based municipal building security systems with a cable-based 
system. 

4) Springfield. Mass., where Continental Cablevision is utilizing its subscriber 
and institutional networks for in-house data communications applications. 

5) Boston, Mass., where city computer terminals are linked over Cablevision's 
institutional network using the Sytek LocalNet packet-switched data system. 

bilities in-house. That's not the problem. 
Most of us cringe at the thought of main-
taining a full two-way subscriber system 
with all the attendant ingress, cascade 
and balancing nightmares. There are, to 
be sure, techniques such as switched 
feeders and packet-switched data net-
works, but somehow that doesn't make us 
feel any better. 

That's just the point, you may be grum-
bling. The time for full, two-way subscriber 
systems is not here yet. But actually, none 
of the applications with which I've been in-
volved have required full two-way activa-
tion of either a subscriber or institutional 
network. 

This is the "big secret" of cost-effective 
two-way data communications systems 
over cable. You target applications that 
require a minimal portion of the cable sys-
tem to be activated two-way — just 
enough to support your application. For 
example. a headend-to-off ice data link 
can cost as little as $2,500 (materials and 
labor) and save over $4,000 annually in 
leased telephone data line charges in the 
first year. 

Let's take a simple case where the of-
fice is located on a main trunk two miles 
from the headend. Modern line amplifiers 
are delivered with the appropriate filters in 
place so all that is necessary is to add a 
reverse module to every other amp (this 
means two, assuming that there are four 
amplifiers in the cascade), jumper the in-
between amplifiers, and set the return lev-
els. Come to think of it, that $2,500 esti-
mate may be a bit high. 
How do you find those applications that 

will be right for your company? Where do 
you look? Actually, you may not have to 
look; you just have to recognize the op-
portunity the next time it knocks. Most of 
the data communications applications 
that I've seen on cable systems were not 
"found" by the operator. In almost every 
case they emerged as the only reason-
able solutions to problems. 
Each of the following reasons for cable-

based data communications may surface 
in your system in such a way that cable 
emerges as both the obvious and logical 
choice. 
• Refranchising — During the late '70s 

and early '80s franchising era, many com-
munities watched with envy as data com-
munications channels were promised to 
communities "for the life of the franchise." 
Now it's time to ref ranchise in those com-
munities and the community will expect 
you to deliver those services. They'll have 
specific applications identified in detail 
after reading all those old franchise 
proposals. 
• Contract requirement — Many opera-

tors have specific language in their fran-
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chise contract requiring that certain chan-
nels be set aside for municipal use. Few 
municipalities have asked that these 
channels be activated for data yet but the 
rapid proliferation of office automation 
systems is forcing a need for interconnec-
tion of building data systems. As the 
transmission of data over cable becomes 
more widespread, you can expect to re-
ceive inquiries from your franchises. 
• Bargaining chip — Many times during 

negotiation with a municipality. it may be 
possible to provide data channels along 
with assistance in implementing an appli-
cation, which could be of benefit to the 
community in exchange for concessions 
in other areas. 
• Cable company internal use — There 

are a number of reasons why you may 
want to send data over your system for in-
ternal company purposes. Right now you 
are probably leasing telephone data cir-

cuits from your local telephone company 
at a cost of $500 to $5,000 annually. Sev-
eral, if not all, of those leased telephone 
pairs are probably hung on the same 
poles that carry your cable along much 
the same path. The only difference is that 
your cable can provide a cleaner and 
faster (9.800 baud is considered high 
speed over telephone — cable has no 
trouble with speeds in excess of 
1,000,000 baud) link at a much lower 
price. The annual "fee" is your internal 
carrying charge on the marginal invest-
ment to activate and maintain equipment 
and limited two-way for this purpose. 
The two common needs most cable op-

erators have is to establish data commu-
nications between the cable office and 
the headend, linking terminals with ad-
dressable converter controllers, and 
addressable controllers to billing com-
puters. 

2nd AFCEA ASIA-PACIFIC 
CONFERENCE AND EXPOSITION 

40th AFCEA 
INTERNATIONAL 

CONVENTION AND EXPOSITION 
May 28-30, 1986—D.C. Convention Center— 
Washington, DC 
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Another use for office-to-headend com-
munications is for security and level moni-
toring purposes. The headend could be 
monitored for vandalism, unauthorized 
entry. fire and environmental conditions. 
(Recent FCC regulations outlined in 
Docket #21006 impose frequency stabil-
ity standards that can only be met by rigid 
control of the temperature at the head-
end.) The need to monitor and control lev-
els at the headend is increasing, driven by 
a combination of new technologies and 
the desire to reduce manpower required 
for headend operation. 

Other possible applications include 
linking computer terminals in several of-
fices in an interconnected system, tying 
several independent headends and hubs 
together using a combination of two-way 
cable channels and two-way microwave 
links, and line amplifier status monitoring. 
• Channel leasing — Of course the 

most talked about cable-based data com-
munications applications is the leasing of 
channel space to others for profit. Due to 
the current uncertainty over common car-
rier classification, coupled with the atti-
tude of telephone companies eager to 
protect what they regard as their turf, im-
plementing a service of this type is not for 
the faint-of-heart. 

While this is not to be considered a le-
gal opinion, evidence indicates that you 
may not have to worry about common car-
rier hassles as long as your application 
does not involve multiple access. You 
should verify this before you try it, but as 
long as the application you are consider-
ing involves dedicated linking of specific 
sites (such as the interconnection of a 
bank's computer to its terminals at branch 

Potential 
data customers 

If your system is considering leasing 
channel space to others for data commu-
nications. you might include the following 
on your list of potential data service 
subscribers. 
• Banks with branch offices 
• Finance companies 
• Retail chains 
• Accountants who tie directly to clients' 
computers 
• Stores linked to common computer ser-
vices (e.g.. credit card institutions) 

• Computer data processing service or-
ganizations (e.g.. payroll) 

• Supervisory control and data acquisi-
tion (electric utilities, municipal water 
and sewer systems, gas companies, 
etc.) 

• Traffic control 
• Interconnection of local area networks 
between buildings 

• Interconnection of energy management 
systems between buildings 

• Interconnection of telephone systems 
between buildings 
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offices) you may not be classified as a 
common carrier. 
As to the matter of dealing with the tele-

phone companies, you may have to pro-
ceed carefully. However, as with any ven-
ture, the rewards may justify the risk. I will 
quote an unnamed official of a large West 
Coast telephone company who said to 
me, "If the cable companies ever figure 
out how much money they can make sell-
ing data channels, we're in trouble." 

Guidelines 
Before you rush out looking for data 

communications applications in your fran-
chise, there are several points you may 
want to consider that can impact on the 
course you take in identifying and imple-
menting data communications projects. 
• Cascade noise — The trick to mini-

mizing cascade noise problems on a sub-
scriber system is to select only those ap-
plications that require small sections to be 
activated two-way so that the carrier-to-
noise ratio can stay within the modem 
manufacturer's specifications. This will be 
a system-specific decision since no two 
systems will exhibit the same noise 
characteristics. 

If it is necessary to implement a system-
wide application over the subscriber net-
work, you may have to look into tech-
niques for switched feeders or pac-
ket-switched data transmission. You may 
confine all data to an institutional network 
where the limited number of ingress 
points together with smaller size and less 
active components will result in reduced 
cascade noise problems. 
• Reliability— A major consideration in 

implementing any new cable-related ser-
vice is an accurate assessment of the reli-
ability requirements for the application. 
The standard of measurement to be used 
here is the reliability experienced using 
other commonly employed media. If you 
are considering replacing a telephone 
link between the headend and the office 
with a data channel on the subscriber net-
work and you have experienced an aver-
age of three interruptions per month of 
one hour each, then that should be your 
yardstick. 
The situation is different when you are 

providing data service to others for a fee. 
If the reliability of your system is not equal 
to or greater than that which a potential 
data service subscriber has experienced 
(or expects), then you have to factor in the 
increased cost of preventative mainte-
nance and faster trouble call response to 
the cost of service. 

It may be that while the system reliability 
is adequate for in-house purposes, the 
additional cost to provide the reliability 
level demanded by potential users may 
drive cost of service too high to offer com-
petitive prices. 
• Phased implementation — Since 

many different cable communications 
projects have been implemented in van-

Guaranteed... 
An Unwatchable Picture! 

But more revenue for you with the 
Security Trap from VITEK. 

Traps are the least 
expensive way to turn 
non-pay pirates into 
revenue producers for 
your system Traps 
effectively eliminate 
video signal 
The Vitek Security 

Shield and strain relief 
are standard with the 
Security Trap Both are 
manufactured of high 
impact, U.V. resistant 
plastic The un its are 
available in seven 
colors for coding your 
traps The security 
shield and strain relief 
combination are avail-

AUGAT VITEK 
Qualify and Innoraltnn 

able at no additional 
cost when you purchase 
high-performance Vitek 
Electronics traps 

Security Traps can be 
made to fit any channel 
line-up, or customized 
to remove the audio or 
video carrier . Also avail-
able without Security 
Shield and strain relief. 
To get complete infor-
mation on Vitek Security 
Traps for your system, 
call or write today. 

VITEK Electronics, Inc 
901 South Avenue 
Box 111, Horseheads, NY 14845 
(6071796-2611 

ous systems around the country, chances 
are that with a little research you can pat-
tern your project after a successful one 
and avoid some of the pitfalls of starting 
from scratch. This does not necessarily 
mean that it is a good idea to plan a full 
scale project from day one. Some of the 
techniques employed by others may be 
system-dependent and may not work for 
you. As with the practical application of 
any new technology, it pays to follow the 
safe route of feasibility study, pilot project 
and full scale. 

The future 
The cable television industry has done 

well providing the traditional information 
and entertainment programming services 
to subscribers. The future for a continuing 
market for these services looks bright, al-
though there is a tendency to approach 
new services and/or cable uses with a 
"don't rock the boat" attitude. But the fact 
of the matter is that if a technology exists 
and is cost-effective, then the laws of the 
marketplace will ensure that it will be util-
ized. You may feel this pressure to pro-
vide cable data services whether or not 
you initiated it. 

You can see that no matter what the 
community, there is a tremendous amount 
of potential here. ri 
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Industry Scrambles 

Wegener is still Stereo. 

7- he Industry changes as often as 
î the movies change—new services, 
new systems and now scrambling— 
but Wegener is still stereo. And the 
leader in stereo distribution is expand-
ing the menu. You now have two ways 
to serve up stereo. With VVegener's new 

Model 1791 Modulator plugged into 
a Wegener Mainframe, you can send 
your program audio to stereo televi-
sions in BTSC sound, even while you 
simulcast it in FM. And the 4500+ cable 
headends with Wegener Mainframes 
only have to plug in the cards. 

I WEGENER 
At Wegener we've made it over easy again. U COMMUNICATIONS 

150 TECHNOLOGY PARK/ATLANTA 
NORCROSS GEORGIA 30092 
(404) 448-7288 TELEX 54-3634 
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Figure 1: Building lightning arrestor network 

Bonding to 
satellite earth station 

; 

By Ralph A. Haimowitz 
Director o' Engineerirg. American Cablesystems of Florida 

Here in South Florida we have the dubi-
ous honor of being one of the areas in this 
country to receive the highest number of 
lightning strikes per year. most of these 
occurring between June and September. 
A lot of people have written articles or dis-
cussed this phenomenon at various semi-
nars. and the information has centered 
around protection of cable plant, earth 
station and headend equipment. This arti-
cle is going to take an in-depth look at an-
other victim of lightning — the computer 
data terminal. 
We were experiencing numerous 

losses of data terminals on a routine ba-
sis. During a particularly severe thunder-
storm one evening, we lost 20 terminals 
immediately (about 35 percent of the total 
number of terminals in operation), and 
had a residual loss of another seven or 
eight terminals over the next few days. 
When I first arrived here and learned 

about the problems with the data termin-
als. I found that preliminary steps had 
been taken to provide some protection 
through the use of two- and four-
receptacle plug-in power surge suppres-
sors. These units plug into a standard 
three-prong AC outlet and have three 
stages of surge protection to reduce the 
probability of power surge damage 
through to the outlet receptacles. Our 
units, which are manufactured by Pana-

Bonding to 
antenna tower 

Bonding to 
ground 

max of San Rafael, Calif., also provide 
noise filtration with noise reduction up to 
70 dB, attenuating from 10 kHz to 100 
MHz in 12 dB octaves from 50 kHz (see 
Table 1 for product specs). 
I was impressed by the capabilities of 

these units and was surprised to find that 
standard procedure was to unplug the 
power cord from the AC and the data line 
from the terminal every time there was a 
thunderstorm and whenever the terminals 
were not in use in the evenings and on 
weekends. When I questioned this I found 
that we were still losing terminals at an ex-
tremely high rate during storm activity. 
Thanks to a technical seminar sponsored 
by the Florida Meeting Group of the Soci-
ety of Cable Television Engineers, and Dr. 
Rodney Bent of Atlantic Scientific Corp., 
who presented the seminar on lightning 
and surge protection, we were able to 
solve our problems. (Bent will be ap-
pearing at Cable-Tec Expo '86 in Phoenix, 
Ariz., June 13-15.) 
The causes of those problems were not 

just from electrical power surges through 
the power company's lines. Most of the 
damage done to our data terminals was 
caused by a voltage potential inductance 
into the data lines running through the 
building ceiling between the computer 
and the various data terminals. This type 
of problem can occur from a lightning 
strike that is more than a mile away from 
the building and equipment. and requires 
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Data terminal lightning protection 

// 

P 'W. 

several different actions to provide maxi-
mum protection against damage. 

First we needed to take a close look at 
how well we had covered the electrical 
power service in our building, and the ef-
fectiveness of proper building grounding. 
In addition to the continued use of the 
Panamax receptacle surge protectors. we 
also installed a General Electric surge 
suppression system across the incoming 
primary transformer winding of the incom-
ing commercial power. 

Lightning arrestor network 
To reduce the inductive coupling of 

high voltage potentials into the wiring 
within the building, we installed a building 
lightning arrestor network. The old theory 
of a pointed lightning rod to ground for 
protection during storms turned out to be 
part of the problem. as it has a tendency 
to attract or create a lightning discharge. 
What we did was install #6 copper wire 
around the top edge of the entire building, 
bonded to a good. measured ground on 
each side of the building (see Figure 1). 

This configuration would shunt the ma-
jority of any radical voltage potential in-
duction from affecting the wiring in the 
ceiling of the building. To ensure that we 
would not encounter transient problems 
caused by potential differences, we also 
bonded the building together with the an-
tenna tower and satellite earth stations as 
shown in Figure 1. 
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PROTECTION MAKES THE 
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Table 1: MAX 2/MAX 4 specifications 

Specification 

Clamping level 
Response time 
100 microsecond 

Power dissipation: 
Dynamic impedance 
Rated energy dissipation 
Capacity 
Type of surge protection — transverse and common 

Stage 1 

200 + 5°. 
5 pico 
45,000 

Stage 2  

200 + 10°. 
1 nano 
2 million 

100 05 
4.5 200 
Maximum rating 15 amps 

Stage 3  

230 + 15% 
1 nano 
1 million 

1 
100 

Units 

volts 
seconds 
watts 

ohms 
joules 

Finally, to protect the in-house com-
puter and the data terminals from any 
stray voltage potentials that might possi-
bly get through to the data lines, we put in 
additional surge protection into the data 
lines. At Bent's suggestion, we isolated 
each data line from both the computer 
and the terminal. On the computer side, 
where the data lines from the various ter-
minals are connected to the computer in-
terface board, we inserted a 232/VF/CL 
surge protector manufactured by Black 
Box Corp. of Pittsburgh. 
The 232/VF/CL protects up to four lines 

to ground. The unit is a passive device in a 
thermoplastic enclosure. It has a re-
sponse time of 1 picosecond, with power 
dissipation of 50.000 watts over 1 micro-
second. a breakdown response at 28 
volts, and a clamping response at 43 
volts. Each unit (see accompanying pho-
tograph) is installed so that the protected 
end of the unit is connected to the com-
puter. and the unprotected end is at-
tached to data line going to the data ter-
minal. The unit can accommodate wire 
sizes from 22 to 12 AWG and, since a sep-
arate device is required for each data line, 
they should be collocated so that the fifth 
terminals (ground) are interconnected 
and one lead connected to the building 
ground. 

At the data terminal we installed the 
DataMAX RS-232-11. a surge protector 
built into a standard 25-pin RS-232 con-
nector that provides surge protection for 
11 of the most commonly used data trans-
mission pins. This unit plugs directly into 
the input/output port of the data terminal. 
and the 10 semiconductor components 
clamp high-voltage spikes with 16 to 20 
VDC clamping voltage at 1 mA. maximum 
surge current protection of 250 A (8 x 20 
msec pulse), and maximum energy dissi-
pation of 0.8 joules (2 msec). The Pana-
max DataMAX RS-232-11 has provided 
us with complete isolation of the data ter-
minal from the data lines at a floating 
potential. 
We no longer unplug our data terminals 

when they are not in use and so far we 
haven't lost a single data terminal be-
cause of power surges or storm activity. 
Altogether the cost was less than $200 
per terminal, including the building 
protection. e?-1 

DISCOVER TELECOM! 

ENGINEERED TO BEAT THE COMPETITION! 

Look inside to see how we've designed 
cable's BEST VCR INTERFACE. 

We'll go head-to-head with any comparably 
priced box and beat the competition. 

The Amplified Model VCCA4302 is designed 
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application. The 4 RF input design will take 
any 4 input combinations of (I) Cable, 
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and (8) Second VCR, and conveniently switch 
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TV set. 

The Model VCCA4302 will also allow VCR to 
record any (1) Basic, (2) Expanded Basic, or 13) 
Premium Pay TV program simultaneously or 
independently from any channel viewed. 

Call today for a sample unit. 

Bill Stuffers and Personalized Face Plates? 
Naturally' 

Discover Telecom Today. 
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What's The One Standby Power Source That's Efficient, Modular And Easy to Maintain? 

Lectro Power! 

Like every great idea, it's remarkably 
simple. Lectro Sentry II has the fewest 
components of any comparable standby 
power unit—so it's no surprise that Sentry 11 consistently delivers the longest mean time between 

failures. That's reliability. 
Sentry 11 simplicity also means that mainte-

nance takes only minutes. Because Sentry II is the only 
standby power source with modular plug-in design, the 
only service tool you need is a key to open the cabinet, 
then slide one module out and simply plug a new mod-
ule in. So it not only reduces service costs, but helps to 
ensure customer satisfaction and subscriber retention. 

No wonder more cable systems use Lectro 
for standby power than any other source. It pays off on 
the power line. And it pays off on your bottom line. Call 
Lectro at (404) 543-1904, or toll free (800) 551-3790. 
Now in stock at all Anixter distribution centers. 

ireçtro 

- 
Initiuminfini 17.11 

' —• . 
hllhhhhhhIHIahl 

dad 

—,I11111 

LEcuto 
A Burnup & Sims Cable Products Group Company 
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Broadband LANs: 
Reliability considerations 
By Geoffrey S. Roman 
Vice President LAN. G, ,, , ,ment Jerrold Division 

Broadband local area networks (LANs) 
offer the capability of supporting a multi-
tude of simultaneous video, audio and 
data communication services on a single 
network. Given frequency channels or 
bands can be used independently to pro-
vide freedom to optimize the modulation 
technique and access protocol to best 
suit a particular service. Further, any fre-
quency channel can be subdivided in 
time, using token bus, CSMA (carrier 
sense multiple access), polling or other 
techniques, to allow multiple users to 
share the channel, thus providing both in-
creased throughput and varied connec-
tivity. 
However, as this single network be-

comes the transmission path for more and 
more of the information critical to an orga-
nization's operation, the need for that net-
work to possess high reliability becomes 
increasingly critical. In addition to being 
reliable, meaning few failures occur, it 
must possess high availability, meaning 
those failures that do occur are quickly lo-
cated and repaired. 
Most broadband networks use access 

devices whose protocol is implemented 
on a decentralized basis or when central 
control is required. This controller is rela-
tively simple and often redundant. Thus, 
failure of an individual device is unlikely to 
cause a disruption of all network services 
or even of a single service to all users as a 
whole. However, since all network ser-
vices are available at all points in the net-
work, failure of a portion of the distribution 
network can at the very least deprive 
some users of network service. In many 
actual installations a single failure can dis-
rupt many or even all users. 
Network failures can occur both as a re-

sult of a physical disruption of the network 
or as a device failure. The former issue is 
best dealt with by carefully planning the 
locations for devices and the routing of 
cables. This will not be addressed here. 
However, even with optimal device loca-
tions and routings, failures can still occur 
and several techniques can be used to 
minimize their impact. Device failures, al-
though no more predictable, can be mini-
mized as to impact through both compo-
nent choice and system implementation. 

Typical failures 
The broadband distribution network 

uses cable television-type components 
with two devices, the amplifiers and the 

power supplies, which are the causes of 
most failures. Of the two, the power sup-
ply with a mean time between failures 
(MTBF) of five to 10 years is most likely to 
fail. Several currently available supplies 
better this value through added heat-
sinking, while operation in hot environ-
ments, poor air circulation and operation 
at less than the minimum current neces-
sary to achieve regulation will result in re-
duced life. 

Since the failure of a power supply or 
even its 120 volt AC source can cause the 
disruption of power to a number of amplifi-
ers, guaranteeing power availability to all 
amplifiers is a priority. Two techniques are 
widely used. Where 120 volt AC power 
failure is unlikely, such as in systems 
where an uninterruptible power system 
(UPS) is in use, a system consisting of a 
power supply with a backup ferroreso-
nant transformer or two separate power 
supplies and an automatic changeover 
relay is often used. When 120 volt AC 
power failure is not protected against by 
other means, a power supply with a bat-
tery backup is often the choice. Such 
power supplies typically provide for oper-
ation for a period of two to four hours or 
more — longer than the duration of most 
120 volt power outages and long enough 
to locate and repair a ferroresonant trans-
former failure provided a monitoring sys-
tem is installed to detect the failure. 
When a battery supply is to be installed 

within a building, frequently the case in a 
LAN, it is important to check local building 
codes as they may restrict their use or dic-
tate the type of battery. 

Amplifiers have demonstrated a MTBF 
of about 50 years. With systems consist-
ing of tens or even hundreds of amplifiers. 
however, the probability of an amplifier 
failure somewhere within the system is not 
as remote as the 50-year MTBF might im-
ply. Therefore, in systems where the ut-
most in availability is required, highly fea-
tured amplifiers incorporating some form 
of redundance and status monitoring are 
often employed. Redundant amplifiers 
primarily offer backup capability in two 

'(LA NS) must possess 
high availability, 
meaning those 
failures that do occur 
are quickly located 
and repaired' 
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forms: backup of the internal power sup-
ply that converts the 60 volt input power to 
the 24 volts DC required by the amplifier 
module and/or backup of the amplifier 
modules themselves. The user usually 
has the choice of implementing either fea-
ture separately or together. Furthermore, 
the forward and reverse trunk amplifiers 
and bridger amplifier also can be inde-
pendently installed in a redundant mode 
allowing for implementation of redun-
dancy only in the most critical portions of 
the network, if so desired, as a cost saving 
measure. 
The cost of a fully redundant amplifier 

may appear expensive at first — costing 
two or more times as much as the non-
redundant counterpart. However, when 
the cost of system down time — in terms 
of lost work time, interruption of critical 
processes, etc. — is considered, they of-
ten can become a bargain. Further, the 
distribution network is rarely a significant 
portion of the total system cost when the 
interface unit and data processing equip-
ment are included. In any case, amplifier 
cost is rarely the significant cost contribu-
tor when compared to the distribution sys-
tem and the labor associated with installa-
tion, particularly within buildings, is 
considered. Thus, redundancy is often 
provided at a cost delta of a few percent 
compared to the non-redundant system. 

Redundant amplification 
When using redundant amplification, it 

is important that the transition to the 
backup state is accomplished as smoothly 
as possible. For example, even the fastest 
switching devices can result in a momen-
tary loss of signal. While this may be 
nearly imperceptible in a video program, 
at data rates of megabits per second this 
momentary interruption can result in the 
loss of device synchronization or of entire 
packets of information. 
As an alternative to switching, two nor-

mally active amplifiers can be combined 
in parallel. In normal operation both ampli-
fiers are functional and can be used to 
achieve improved system performance. 
When either module fails, signal level is 
reduced by 6 dB. This approach has sev-
eral important advantages. First, the sta-
tus of both modules is readily known; 
there is no risk of switching to a defective 
module and there is no need to disrupt 
communications to check a spare mod-
ule. Second, there is no dependence 
upon a switching device, which can also 
fail, to perform a transfer and there is no 
loss of data during transition. 
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The 6 dB of signal loss is discernible in 
a reduction in video carrier-to-noise ratio 
but is rarely noticeable with data signals, 
which typically require lower signal-to-
noise ratios and operate well above 
threshold. Further, since each amplifier 
module — trunk (forward and reverse) 
and bridging amplifier — is indepen-
dently backed up, failure of one module 
will not have any adverse effect on the 
other paths. Repairs are accomplished by 
locating and replacing the failed module, 
which again can be accomplished with-
out shutting down the system or further 
disrupting data flow. 
As discussed earlier, high availability 

has two components: reliability and main-

When they put you in charge of opera-
tions for a cable system of 185,000 subscri-
bers, you're faced with a lot of tough 
decisions. 

Frank DeJoy, Vice President of Operations 
of Suburban Cable in East Orange, New 
Jersey can testify to that. He and his staff 
took a year and a half to study all the 
problems and considerations of addressabil-
ity for a system as large as Suburban's. 
When they finally made their choice, it 

was Sigma. "It offers security we'll be able 
to rely on for the next ten years," DeJoy 
explains, "and technically, it is far superior 
to anything else we looked at." 

But technology wasn't the only reason 
DeJoy chose Sigma. "I like the cooperation 

tainability. Reliability is addressed during 
the selection of components and design 
of the system. The modular construction 
of amplifiers makes repair straightforward 
but addresses only part of the maintaina-
bility issue. The remaining part is the de-
tection and location of a failure. Status 
monitoring systems address this require-
ment. 

Status monitoring 
Status monitoring systems for broad-

band networks have evolved considera-
bly since they were introduced 10 years 
ago. Modules for monitoring the status of 
high featured amplifiers are most often 
built into the amplifier itself; stand-alone 

and support of the Oak organization," and 
later added, "Oak engineers worked with 
us to develop an electronic second set rela-
tionship which allows the converter of the 
primary set to authorize the secondary set 
converter to function. 
Oak solved a dilemma for Frank DeJoy 

and Suburban Cable. And in the process, 
developed a technology that is now a stan-
dard part of Oak's Sigma converter-decoder. 

If you'd like more information concerning 
Sigma, call your nearest Oak representative 
or contact us directly at (619) 451-1500. 

We'll save you a fortune on cable theft. 
And speaking from a Frank point of view, 
we'll also save you a year and a half of your 
time. 

Oak Communicatans Inc 16516 Vo Espnlla Rancho ikinudo CA 92127 (6191 451-15C0 
, OAK COMMUNICATIONS INC 
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units are available for compatible installa-
tion in existing systems or with lower cost 
amplifiers for use at ends of distribution 
lines. Microcomputer-based central con-
trol is typically used allowing more data to 
be gathered for better prediction of fail-
ures and to prevent a "soft" failure from 
becoming a "hard" one. 
The status monitor system provides for 

accurate measurement of forward and re-
turn signal level providing immediate indi-
cation of module failures and such soft 
failures as failure of the automatic gain 
control (AGC) or thermal compensation 
network. It can further provide information 
about temperature, power supply current 
and voltage, yielding further information 
about the cause of failure or conditions 
likely to yield a failure in the future. The 
system also can correct, for non-amplifier 
systems, related failures such as noise in-
gress by feeder attenuation. Inserting a 6 
dB pad into successive feeders will cause 
a noise reduction at the headend when 
the feeder contributing noise to the sys-
tem is located. The pad can be left in line 
or the feeder disconnected entirely until 
the source of ingress is located and the 
problem is corrected. Status monitoring 
also can control enhanced features such 
as station or return trunk bypass to com-
pletely remove a failed amplifier or mod-
ule from the signal path while allowing for 
continued flow of critical communications. 
Amplifier status monitoring also can pro-
vide information pertaining to power mod-
ule failure and station temperature. 
The same status monitoring system can 

give information on the network power 
supplies. Monitored functions include out-
put current, indicating network or compo-
nent failure modes: information on battery 
charger status; and voltage and alarm 
status. The system provides instantane-
ous alert of power supply failure that was 
corrected by backup power supplies. 
As status monitoring systems have ad-

vanced to use microcomputer headends, 
the information available to the system 
manager has increased. Various system 
parameter trends can be monitored over 
time and displayed to give data on per-
formance characteristics changing with 
temperature or other external influences. 
Such systems also can accommodate 
multiple alarm thresholds to allow the sys-
tem manager to know, before he dis-
patches a technician, the severity of the 
failure and permitting him to defer minor 
degradation until the next preventive 
maintenance cycle. 
The state-of-the-art broadband trans-

mission can provide for many capabilities 
to yield enhanced network reliability. 
These capabilities become increasingly 
important as the value of the network infor-
mation increases. Many of these capabili-
ties can be added modularly but it is im-
portant to keep network availability in 
mind from the inception of network de-
sign. 
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BTSC: The stereo for cable 
Stereo programming is presently available to the cable operator. 
The enhanced entertainment value of stereo video programs 
should be provided to the cable subscriber as soon as possible 
in order to stay competitive. BTSC is the best choice of stereo for-
mats for video program audio because of the ease of interface 
and compatibility, both in the headend and the home. Video 
buzz interference has been the major drawback to BTSC stereo. 
but it has been eliminated with the dual detector system. Other 
limitations, such as bandwidth and separation, are minimal and 
turn out to be audibly insignificant. BTSC stereo has a better dy-
namic range than the typical FM stereo receiver. BTSC requires 
no separate tuning system as out-of-band FM systems do, which 
makes BTSC the easiest to operate and the least expensive 
alternative. 

By Clyde Robbins 
General Instrument Corp 

Quality stereo audio is a significant enhancement to the enter-
tainment value of any video source. Cable television should be 
no exception. In a time when competition from videotape rentals 
is strong — many of which are in a hi-fi stereo format — cable 
must move quickly to provide stereo. 
The BTSC format is compatible with broadcast, cable and 

home equipment. Broadcasters in many areas are presently 
transmitting in BTSC stereo, but their source of stereo program-
ming is still limited. Cable operators have an advantage over 

Figure 1: Intercarner detector 
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broadcasters, in that many pay services are already available in 
stereo. 
BTSC is the most convenient means available to the cable sys-

tem operator for providing multichannel television sound. Pass-
ing the BTSC signal through to the subscriber on broadcast 
channels usually requires no changes. To put a satellite channel 
in BTSC stereo requires a subcarrier receiver and a BTSC 
encoder/modulator. The result of this small addition to the head-
end is an enhanced service that requires no truck rolls and no 
additional subscriber equipment provided by the cable opera-
tor. The subscriber interested in stereo may purchase a stereo 
'TV or stereo adapter. The cable operator may choose to sell or 
lease stereo adapters. BTSC adapters do not require tracking 
tuning or separate tuning by the subscriber, as out-of-band 
stereo systems do. BTSC provides increased customer satisfac-
tion and an opportunity for increased revenue and pay service 
retention. 
BTSC has been criticized by some in the industry for being a 

system with inferior audio quality. The poor quality claimed is a 
result of early non-optimum encoders, modulators and inferior 
receiver designs, as well as improper equipment alignment and 
operation. 

Video interference 
Video interference has been the major limiting factor in the 

most BTSC measurements and listening tests. The primary prob-

Figure 2: Vertical video interference 

Relative 
amplitude 

10 dB/div. 

Vertical (60 Hz) 

Frequency 120 Hz/div. 

32 MAY 1986 COMMUNICATIONS TECHNOLOGY 



lem area is in the BTSC receiver, which exhibits high buzz inter-
ference levels. The buzz is a result of AM-to-PM conversion in the 
Nyquist intercarrier detection system commonly used (Figure 1). 
Sorrre of the AM video modulation present on the video carrier is 
converted to phase modulation of the sound carrier in the detec-
tion process, which results in video spectra overlapping the au-
dio information. This overlap occurs at video vertical rate (Figure 
2) and harmonics, as well as horizontal rate (Figure 3) and har-
monics. The horizontal interference also has vertical rate side-
bands (Figure 4). Monaural TV receivers with small speakers 
were usually not bothered greatly by intercarrier buzz, having 
most of its energy outside the TV sound system's bandwidth on 
both ends. 
There are techniques that reduce the level of the intercarrier 

buzz components. The quasi-parallel (Q-P) sound system (Fig-
ure 5) is significantly better than the Nyquist system because of 

Figure 3: Horizontal video interference 
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Figure 4: Horizontal video interference 
with vertical sidebands 
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the reduced AM-to-PM conversion of the video carrier due to the 
symmetrical filtering. The choice of FM detectors also can have a 
significant impact on buzz level. AM rejection is very important. 
Although the quasi-parallel technique is an improvement, it 

does not eliminate the video interference at horizontal frequency 
and its harmonics. Both the W transmitter or modulator and the 
Q-P intercarrier receiver have residual levels of AM-to-PM con-
version. The BTSC spectrum (Figure 6) pilot. L-R. and SAP carri-
ers are centered exactly where the highest level of video interfer-
ence falls. In order to achieve buzz-free stereo sound, another 
detection scheme is required. The obvious way to eliminate 
video interference is to detect the sound carrier independent of 
the video carrier. This approach is known as separate sound de-
tection (Figure 7). This system works extremely well for high fre-
quencies (i.e., pilot. UR, SAP — Figure 8), but exhibits a severe 
problem at low frequencies (i.e., L + R — Figure 9). The low-
frequency noise is a result of the oscillators used in the convert-
er's tuning process. The separate sound detection system is 
unacceptable, except where oscillators of instrument grade 
phase cleanliness are used. This is not the case in CAN con-
verters, TV receivers and sometimes TV modulators. 

Dual detector system 
A dual detector system is the solution of the conflicting prob-

lem of either high- or low-frequency noise by using both types of 
detectors simultaneously. A dual detector system consisting of a 
quasi-parallel detector for the L + R component and a separate 
sound detector for the pilot. L-R and SAP components gives su-
perior performance. Not only is the buzz problem eliminated, but 
channel separation also is improved. Because there is no inter-
ference component falling on the pilot. its phase relationship to 
the L-R subcarrier remains unaltered. In addition, the band-
widths of the two receivers can be independently tailored for 
matched L +R and L-R delays. Figure 10 is a block diagram of 
one implementation of a dual detector BTSC stereo receiver. 
BTSC receivers that do not use dual detectors still offer a sub-

stantial improvement in sound impression over the typical mon-
aural TV receiver. The L-R buzz is usually well masked by the dbx 
noise reduction. The buzz is, however. audible, especially in in-
termittent quiet situations such as drama, sports dialogue or or-
chestra concerts. For BTSC to reach high-fidelity standards. a 
dual detector system is required. 
The BTSC system has been compared with high-fidelity sys-

tems in the cable press, but the BTSC receivers used were not 
high-fidelity types. A high-fidelity BTSC receiver requires the 
same care as a high-fidelity broadcast FM receiver. Multiple ce-
ramic filters for high-frequency video rejection, advanced quad-
rature or pulse-count FM detectors for high linearity and a linear 
multiplier for clean L-R detection would be required in order to 
compare apples-to-apples. However. BTSC, even in its inex-
pensive implementations. does exhibit one advantage over the 
majority of FM stereo receivers: The hiss level is much lower due 
to the dbx noise reduction. This reduced hiss is usually apparent 
even to the casual listener. 
BTSC measurements are greatly enhanced by the use of a fast 

Fourier transform (FFT) spectrum analyzer. An FFT is superior to 
analog audio spectrum analyzers because of the very narrow 
resolution bandwidth achievable while maintaining rapid-display 
updates. An FFT spectrum analyzer is much more useful than a 
distortion analyzer because individual signal components are 
immediately distinguishable. rather than receiving one summa-
tion number. 
Hum, buzz, harmonic distortion, spurious signals and random 

noise are immediately obvious on the FFT analyzer, but often are 
disguised by a total harmonic distortion plus noise (THD + N) 
reading. A THD + N of 0.5 percent may have pleasing sound 
quality or be annoying depending on the source of the 0.5 per-
cent. Spurious signals 46 dB down are quite obvious against 
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Figure 8: Separate sound detector 
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rather pure tones such as piano notes, but second harmonic dis-
tortion at the same level is not. For BTSC receivers. THD + N 
numbers do not tell the story. FFT spectrum analyzer photos say 
a lot. 
Channel separation capabilities are limited in the BTSC sys-

tem because only the L-R component is dbx processed. Any 
tracking errors in the noise-reduction processing reduces chan-
nel separation when the components are recombined to recover 
the left and right channels. Separation in practice generally will 
be greater than 20 dB over the frequency range where separa-
tion has significance. roughly 100 Hz to 8 kHz. This does not 
seem to be a very impressive number by comparison with other 
systems, but fortunately, the audible difference between 40 dB 
and 20 dB separation is rather insignificant. 
The dynamic range of a currently available dual detector 

BTSC receiver is 65 dB at 1 kHz. This is by no means a theoreti-
cal system limitation. A higher cost implementation could cer-
tainly achieve further improvement. For cable applications with 
limited carrier-to-noise ratios (C/N). further improvement may be 
a bit academic. The signal-to-noise ratio (S/N) of the L + R com-
ponent at 1 kHz with a video C/N of 40 dB and sound carrier 15 
dB down should theoretically be 70 dB. The L-R component, 
however, would have only 43 dB S/N for the same conditions. 
The dbx noise-reduction system has a masking effect that gener-
ally provides about a 20 dB apparent improvement, giving the 
sound quality of 63 dB S/N. 
The bandwidth of BTSC audio must be hard, limited to 15 kHz 

to prevent interaction of audio with the fH pilot. The net system -3 
dB bandwidth, including the decoder, can easily achieve 13 
kHz. Again, there is very little difference between the sound qual-
ity of the BTSC 13 kHz and the 15 kHz available in other systems. 
On the low-frequency end, BTSC audio is not limited in compari-
son with other systems. 
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technical personnel. Required: a BSEE: reasonable progres-
sive and responsible experience in planning and designing 
broadband and electronic systems, installations and equip-
ment. some supervisory experience. Desired: registration as a 
PE in the state of Michigan. Contact Michigan State Univer-
sity Employment Office. 110 Nisbet Bldg.. 1407 S. Harrison 
Road. East Lansing. MI 48824. Refer to position A654. 

MSC is an Affirmative Action/ EOE institution. 
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— ANNOUNCING — 

THE NEW GENERATION 
MTS STEREO TV MODULATOR 

— FMT633S — 
With Dynamic Noise Reduction 

From F M SYSTEMS, INC. 

Solves the biggest problem of MIS stereo transmission 
on cable systems — NOISE, with the DNR" Dynamic 
Noise Reduction system. (A registered trademark of Na-
tional Semiconductor Corporation) 

At less than half of the price of first generation MIS 
multiplexer/modulators, and occupying 1/3 of the rack 
space, this new generation MIS compatible modulator 
at last enables the cable operator to deliver stereo eco-
nomically to the growing number of subs with stereo IV 
sets. 

PLACE YOUR ORDER NOW! 
Call: Frank McClatchie 
Toll-free 800-235-6960 

In California 714-979-3355 

F M SYSTEMS, INC. 
3877 South Main St. 
Santa Ana, CA 92707 
Reader Service Number 25. 
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Summary 
It is very important to realize that although BTSC does not chal-

lenge the specifications of compact disc players, it can provide 
good stereo sound for a theater-style effect. BTSC sound, in tact, 
is better than the audio reproduction capabilities in the vast ma-
jority of subscriber homes. 
BTSC stereo is intended for video program audio rather than 

separate premium audio services. The ease of interface and low 
cost cannot be beat. If you are still not convinced that BTSC 
stereo is a major improvement to the entertainment value that 
can be delivered by cable, may I suggest that you perform the 
following experiment: Connect a BTSC stereo receiver to a qual-
ity stereo system. Watch and listen to Miami Vice broadcast from 
a stereo transmitter. You will most likely come away from the test 
wishing your N screen was larger to match the depth and im-
pression of your sound. 
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By Ron Hranac and Bruce Catter 

Jones Intercable Inc. 

The decibel can be used as a shorthand method of dealing with the sometimes unwieldy numbers 
occurring in everyday cable television operation. RF signal levels in a typical system, although relatively 
small voltages, are sometimes a bit clumsy to work with. 
A trunk amplifier may operate with a nominal output of 39.810 microvolts: a line extender. 251.200 

microvolts: and the signal level at a subscriber's TV set. 1.000 microvolts. But when we invoke the power 
of the decibel, these same voltages can be expressed as +32 dBmV. + 48 dBmV, and 0 dBmV 
respectively! 
The following table simplifies this conversion. A detailed explanation is on the back of this page. 

dBmV to microvolt conversion table 
(Reference level: 0 dBmV = 1,000 microvolts across 75 ohms) 

o 

dBmV Microvolts dBmV Microvolts dBmV Microvolts dBmV Microvolts 

-59 1.12 -29 35.48 1 1.122 31 35.480 
-58 1.26 -28 39.81 2 1.259 32 39.810 
-57 1.41 -27 44.67 3 1,413 33 44,670 
-56 1.58 -26 50.12 -1 1,585 34 50,120 
-55 1.78 -25 56.23 5 1.778 35 56,230 
-54 2.00 -24 63.10 6 1,995 36 63,100 
-53 2.24 -23 70.79 7 2.239 37 70.790 
-52 2.51 -22 79.43 8 2.512 38 79.430 
-51 2.82 -21 89.13 9 2.818 39 89.130 
-50 3.16 -20 100.00 10 3.162 40 100.000 
-49 3.55 -19 112.2 11 3.548 41 112,200 
-48 3.98 -18 125.9 12 3.981 42 125.900 
-47 4.47 -17 141.3 13 4,467 43 141,300 

-46 5.01 -16 158.5 14 5.012 44 158.500 
-45 5.62 -15 177.8 15 5.623 45 177.800 
-44 6.31 -14 199.5 16 6.310 46 199.500 
-43 7.08 -13 223.9 17 7.079 47 223.900 
-42 7.94 -12 251.2 18 7,943 48 251.200 
-41 8.91 -11 281.8 19 8.913 49 281,800 
-40 10.00 -10 316.2 20 10,000 50 316.200 
-39 11.22 - 9 354.8 21 11,220 51 354,800 
-38 12.59 - 8 398.1 22 12,590 52 398,100 
-37 14.13 - 7 446.7 23 14.130 53 446,700 

-36 15.85 - 6 501.2 24 15.850 54 501.200 
-35 17.78 - 5 562.3 25 17.780 55 562,300 
-34 19.95 - 4 631.0 26 19.950 56 631.000 

-33 22.39 - 3 707.9 27 22.390 57 707,900 

-32 25.12 - 2 794.3 28 25.120 58 794,300 

-31 28.18 - 1 891.3 29 28.180 59 891,300 

-30 31.62 0 1,000 30 31.620 60 1,000,000 
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An RF signal level expressed in microvolts 
is converted to dBmV using the formula: 

(  microvolts  ) 
dBmV = 20 log 1,000 

Example: Convert 8,913 microvolts to dBmV. 

Solution: 

dBmV = 20 log (8,913  ) 
1,000 

= 20 log (8.913) 

= 20 (.9500239) 

= 19 

To convert dBmV to microvolts, use the formula: 

dBmV 

Microvolts = 1,000 x 102° 

Example: Convert + 19 dBmV to microvolts. 

Solution: 
19 

Microvolts = 1,000 x 1020 

= 1,000 X 1 03" 

= 1,000 x 8.913 

= 8,913 

Application: 
Understanding these formulas and how to use a dBmV to microvolt conversion table is useful when 

performing signal leakage measurements. Signal leakage limits are usually expressed in microvolts per 
meter. To convert a measurement made in dBmV to microvolts per meter first requires changing from 
dBmV to microvolts. When this has been done, microvolts can then be changed to microvolts per meter 
using the formula: 

Microvolts per meter = microvolts x 0.021 x frequency in MHz 

Example: A leak is found that measures -22 dBmV at 121.25 MHz. What is this leak in microvolts per 
meter? 

dBmV 

Solution: Use the chart (or the formula microvolts = 1,000 x 102° ) to change -22 dBmV to microvolts 
(Answer: 79.43 microvolts); then convert to microvolts per meter using the above formula. 

Microvolts per meter = 79.43 x 0.021 x 121.25 = 202.25 microvolts per meter 

These formulas could be used to develop a dBmV to microvolts per meter conversion table for use in 
CLI monitoring, If, for example, you are using 108.25 MHz to perform leakage measurements, a table 
similar to the following could be created: 

108.25 MHz 

dBmV Microvolts per meter 

-35 40.46 

-34 45.47 

-33 50.92 

-32 57.06 

-31 64.11 

-30 71.83 

-29 80.70 

-28 90.48 

-27 101.61 

-26 113.89 

-25 127.76 
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A CALL FOR ENTRIES SUE 
NOMINATE YOURSELF =Ds 
SCTE 1986 NATIONAL PROGRAM 

ACHIEVEMENT AWARDS 
OBJECTIVE: To recognize outstanding individuals involved in 

all levels and job categories in their relationship to the tech-
nical requirements of the CATV industry. 

Striving for excellence is what the 1986 SCTE Achievement 
Awards are all about and they will honor those specific individ-
uals for taking that extra effort to be the best. 

ELIGIBILITY: All current SCTE National members are eligible to 
submit an award application or be nominated without limita-
tion as to their job categories. Nominations may be made only 
by SCTE National, Chapter or Meeting Group members. For 
these national awards, there is no filing fee required for either 
applications or nominations. 

CRITERIA: The awards committee will evaluate the applicants 
and nominees to ensure the recognition of Awardees from the 
fullest possible scope of job categories and responsibilities. 
Multiple Awards are planned, based upon demonstrated indi-
vidual personal achievements. 

DEADLINE: All entries must be received by Monday, June 2, 
1986 at the above SCTE Office address so as to be consid-
ered for the 1986 National Achievement Awards, which will be 
announced at the CABLE-TEC EXPO-86 scheduled for June 
12-15, 1986 at Phoenix, Arizona. 

ENTRY PROCEDURE 
1) Applicants may file "The Application For Award Form" di-

rectly, noting the required listing of two individual refer-
ences. The Reference Form, as provided, should be sub-
mitted with the Application Form, if possible. Both must be 
received by the Deadline Date. 

2) "Nomination Forms" may be submitted directly in behalf of 
Nominees, or may be directed to Nominee for enclosure 
with Nominee's "Application Form." It is obvious that the 
use of this form will provide the necessary information for 
the Committee's use in consideration of the Nomination. 

3) All entries are to be mailed to: 
Attn: 1986 Awards Committee 
Society of Cable Television Engineers 
P.O. Box 2389 
West Chester, PA 19380 

4) The forms as published in Communications Technology 
are to be used for entries or may be copied as required. 

5) Please call the SCTE office at (215) 363-6888 for further 
information. 

NOMINATION/REFERENCE 
1986 SCTE ACHIEVEMENT AWARD 
(This form is to be used for the nomination of any National SCTE member and is also 
to be used by persons submitting reference material in support of any SCTE 
member's individual application for award.) 

File No   

Date Recv'd  / / 

Category  

Above for office use 

Nominee Submitted by 

Name  Name  

Phone  Phone  

Address  Address  

Please provide brief outline of your reasons for support of the nominee such as the following: 
Years known, work habits or dedication, advancement protential, customer/employer relations, achievements 
on job, or involvement in outside activities. 
(Use additional sheets if necessary) 



SELF NOMINATION 
APPLICATION FOR 1986 

SCTE ACHIEVEMENT AWARD 

Name  

Phone (-

Address  

Started in CAN  

SCTE Member since I L__ 
National SCTE Status No   

Local SCTE Chapter or Meeting Group Name  

SCTE Certification — Broadband Communications: 

Technician   
(enter certified categories) 

CATV Operating System 
Installer Foreman 

- Installer Tech Foreman 
- System Construction Foreman 
- System Tech 
- Chief Tech Chief Eng'r 
- Regional Corporate / Eng'r 
- Corporate Management 

Please answer the following (Use additional sheet if necessary): 

1) Describe what you like about your work activity in the CATV Field. 

File No   

Date Recv'd.   

Category  

Above for office use 

Employer  

Phone (  

Address  

Employed here  

Supervisor 

Name  

Title   

Engineer 
enter certified categories) 

Equipment Services Supplier 
- Field Eng r Tech 
- Field Sales Rep 
- Equipment/System Designer 
- System Const. Foreman Mng'r 
- Chief Engineer 
- Corporate Management 

2) What contributions have you made to improve the service provided by your company? 

3) What do you wish to achieve in career future? 

4) What do you feel the SCTE can provide to improve yourself and or your work activity? 

5) List two references below, one of whom should be a SCTE member. 

Name  

Phone I  

Address  

Name  

Phone I  

Address  

SCTE Member I Yes No SCTE Member Yes 7) No 
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The Gillcable 

stereo 
television 

tests 

Figure 1: Harmonic distortion 

As an aid to its internal evaluation of possible technologies for 
delivering stereo television, Gillcable ran technical comparison 
tests of broadcast television (BTSC), FM and Studio/me formats 
under actual system operating conditions. This paper details the 
results of those tests. 

By David J. Large 
Vice Presider!. Engineering, Gillcable TV 

The advent of broadcast stereo television has presented the 
cable industry with technical and marketing challenges of very 
serious proportions' .". A full discussion of the issues is be-
yond the purpose of this paper: however, the principal concerns 
are: 
• Incompatibility with existing scrambling systems. 
• Incompatibility with baseband converters. 
• Possible degradation of stereo separation in a cable system 

as a function of signal processing equipment. 
• Degradation of signal-to-noise in a cable system due to cas-

caded transmission system noise and reduced aural carrier 
levels. 
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gi 
• Miscellaneous other issues including compatibility with micro-

wave transmission equipment, adjacent channel interference, 
etc. 
In response, manufacturers of cable equipment have pro-

posed solutions, including both equipment modifications to bet-
ter handle the broadcast (or BTSC) format and equipment to al-
low operators to handle stereo sound via various out-of-channe. 
schemes. 
The FCC, faced with evidence of very high retrofit costs, de-

cided not to rule at this time on the issue of whether cable opera-
tors would have to carry broadcast stereo in the transmitted for-
mat. The FCC's stated intent is to monitor the development of 
stereo in the marketplace with an eye to later rulings, if neces-
sary4. The recent ruling of the D.C. Court of Appeals. overturning 
the must-carry rules in their entirety, may make the FCC issue 
moot; however, there still is to be heard the issue of whether ste-
reo content of a broadcast signal may be modified in format with-
out violating the integrity of the copyrighted product. 

The SCTE stereo seminar 
In January of this year. many of the industry's best authorities 

in the field gathered at a national SCTE-sponsored seminar to 

discuss both BTSC and alternate stereo technologies. Although 
attendees were exposed to many alternative strategies. there 
also was a distinct lack of field experience, largely unsupported 
conjecture on subscriber reactions and a lack of real apples-to-
apples format comparisons. Based on the limited data available, 
there also were strongly differing opinions on the probable tech-
nical performance of various formats. Gil'cable personnel. at 
least, felt that we did not have sufficient information to make an 
informed decision on a strategy for our company. 
As a first step toward making that decision. Gill determined to 

run a carefully controlled comparison test including BTSC, FM 
multiplex and at least one of the advanced formats available. The 
test was to include both technical performance and subjective 
listening data. Included within the second were questions of cost 
and operating and equipment complexity associated with vari-
ous schemes, as these are very important to the ultimate need to 
sell the technology to our customers. 

Equipment 
The test configuration was designed for as much flexibility as 

possible and to provide a variety of equipment so that a particu-
lar format might not be judged on the basis of a single sample. To 
that end, the following were provided: 

Signal sources—Video: 
• VH-1 video 
• Video test patterns from a Tektronix Model 149A generator 
• Video from a Zenith Model VR-4000 VHS video tape recorder 
Signal sources—Audio: 
• VH-1 digital audio from a Wegener Model 1739-03 demodula-

tor 
• Hi-fi audio from the Zenith VCR 
• Compact digital disk audio (Realistic Model CD-1000) 
• Pink noise from a Heathkit Model AD-1309 generator 

Figure 2: Frequency response 

(dB) +1 

o 

WS FM stereo 

1111.111 1-Studiodline:  
I aMm i l 

  Zenith BTSC  1 
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-6   
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U 10 work-days, in-out service 

• Precision audio tones from a Sound Technology Model 1410A 
oscillator 

Audio distribution amplifier: 
• ROH Model 202B 
Transmitters: 
• Scientific-Atlanta Model 6350 modulator 
• Scientific-Atlanta Model 6380 BTSC encoder 
• Wegener Model 1691A FM modulator 
• Leaming Model FMT615C FM modulator 
• Leaming Model FMT652 Studioline modulator 
Receivers: 
• Zenith BTSC adaptor for Z-TAC premium decoder (prototype) 
• Zenith Model CV524 BTSC adaptor for VCR 
• Sony Model MLV1100 BTSC television adaptor 
• Realistic Model STA110 FM receiver 
• W&S Model SM2001 tracking FM stereo tuner 
• Studioline receiver 
Measurement equipment: 
• Sound Technology Model 1710A audio distortion analyzer 
• TFT Model 850 BTSC analyzer 
• Heathkit Model AD1308 audio spectrum analyzer 
The original intent to have multiple BTSC encoders available 

had to be scrapped as the Wegener unit was withdrawn from the 
test. 

All sources were connected to a common audio distribution 
amplifier, then fed to the individual modulators. This allowed 
maximum flexibility in interchanging audio sources. At the re-
ceiving end, RF splitters and attenuators were used to feed RF to 
all equipment. All decoders were connected to an external 
switching box, then to the auxiliary input of the Realistic FM re-
ceiver. For subjective listening purposes. it was felt that this elim-
inated factors related to the amplification and speaker equip-
ment. Technical data was generally taken at the output of the 

passive switching box to eliminate any possible noise contribu-
tions from the preamplification stages of the receiver. 

Test conditions 
In the Gill system, the earth station receiving site and laborato-

ries are located approximately five miles from the headend. A 
transportation trunkline of 10 amplifiers' length connects them. 
For this test, the subcamers of VH-1 were carried on a separate. 
dedicated Catel Model VFMS2000 video FM link. This allowed 
the deviation to be increased for maximum signal-to-noise with-
out interaction with the video signal. VH-1 was chosen initially be-
cause of its superior format for satellite link transmission of audio. 
The test point in the laboratories is located 12 amplifiers deep 

in the transmission system. The measured carrier-to-noise (C/N) 
ratio on the special video channel set up for the tests was 47 dB. 
This allowed tests to be made at various C/N ratios up to that 
level. 
The aural carrier with BTSC encoding was at the normal 15 dB 

below the luminance carrier. FM multiplex transmission was car-
ried 10 dB below video as is the standard at Gill. The Studioline 
transmission was carried 15 dB below video, even though the 
manufacturer claims satisfactory performance should be attain-
able with carriage 25 dB down. We felt that there was no point in 
needlessly degrading performance unless system loading fac-
tors required it. 

Back-to-back tests were made with certain combinations of 
equipment to determine measurement capabilities. The results 
will be mentioned with the discussions of individual tests, where 
relevant. 

Test results: Signal-to-noise 
Since expected signal-to-noise performance was the area that 

engendered the greatest disagreement among the SCTE semi-
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Sadelco, Inc. 75 West Forest Avenue, Englewood, New Jersey 07631 201.569-3323 
General representative for Europe: Catec AG Habsburgerstr 22, 6003 Luzern. Tel.: 041/573636 Telex: 041/572796 
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nar participants, a great deal of attention was paid to these mea-
surements56. Data was taken for all combinations of equip-
ment under conditions of varying carrier-to-noise ratios. 

In the case of BTSC, data was taken with various video condi-
tions to measure the effect of buzz components on overall audio 
noise. This was done because the Electronic Industries Associa-
tion's (EIA) earlier reported test results had shown significant 
noise increase in the presence of video, multipath and video 
transmitter incidental carrier phase modulation (ICPM)7. 
The measurement method used was to insert a 1 kHz tone into 

a given channel at a level sufficient to produce full modulation. 
After measurement of the recovered audio level, the tone was re-
moved and the level of the remaining broadband noise was mea-
sured. We recognize that in systems using active noise-
reduction circuitry (both BTSC and Studioline) this method does 
not measure instantaneous signal-to-noise, but rather dynamic 
range. However, we lacked equipment to do the more complex 
notched carrier noise measurements required for true signal-to-
noise (S/N) measurements under those conditions. It also should 
be noted that our measurement method sums together both 
gaussian noise and discrete noise components (such as buzz 
components related to video) and should therefore be charac-
terized as "signal-to-crud" ratio. This was felt to be acceptable 
since any audible spurious noise degrades the quality percep-
tion to a listener. 

In all cases, measurements were made separately on left and 
right channels. averaged, and the results rounded to the nearest 
whole decibel. 
The measurement test limit, determined by connecting the au-

dio source through the distribution amplifier to the audio analyzer 
was 94 dB. 

Several observations can be made about the test results. First, 
of course, is that the Studioline format performed very well in all 
cases. The lack of degradation as the carrier-to-noise ratio was 
decreased would seem to be an indication that internal Studio-

line equipment noise sources, rather than distribution system 
noise, is the limiting factor. This is borne out by the lack of signifi-
cant change between back-to-back equipment connection 
(measured at 84 dB) and that through the 12-amplifier cascade. 
Second, the BTSC quality in general also degraded more 

slowly than carrier-to-noise ratio. This would again seem to indi-
cate that significant contributions to overall noise are internal to 
the equipment. The TFT Model 850 BTSC monitor measured a 
transmitted S/N ratio of 65 dB for the Scientific-Atlanta BTSC 
encoder. 

Third, the FM multiplex signal degraded dB for dB with the de-
crease in system noise margin. This was the expected result, but 
caused FM to perform comparatively worse than BTSC in a noisy 
system. Results were not significantly different between the two 
FM receivers, nor between the two available modulators. 

Subjectively, the differences in noise level between the BTSC 
and FM (at 47 dB C/N) were difficult to detect during active music 
programming of the type transmitted by VH-1. During quiet pas-
sages, however, both had detectable noise. In evaluating rela-
tive noise levels of these two formats, it should be kept in mind 
that during the test sequences the video modulation level was 
carefully controlled. Should video modulation exceed normal 
levels, significant sync buzz occurs in the BTSC signal (just as it 
now occurs in monaural sound) while the other formats are free 
from video side effects. 

Looking to the future, notice should be taken of the proposed 
improved system for FM broadcasting proposed by the CBS 
Technology Center at the recent Chicago ICCE show. This tech-
nology holds the promise for an improvement in FM signal-to-
noise ratio of 15 dB or more and would clearly give this format an 
advantage over BTSC8. 

Harmonic distortion 
The second area in which measurements were taken was har-

monic distortion of the audio signal in passing through the entire 
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system. Measurements were taken with the audio analyzer and, 
in the case of BTSC. also with the TFT analyzer. In the former 
case the instrumentation limit was below 0.25 percent (generally 
below 0.15 percent) from 50-20,000 Hz. Video content during 
these measurements was active VH-1 video. As with noise mea-
surements, data was taken for left and right channels and 
averaged. 

Figure 1 shows the data taken with the audio analyzer for some 
of the equipment. As can readily be seen, selected samples of all 
formats achieved a distortion generally below 1 percent. For un-
known reasons, the Zenith stereo adapter for the Z-TAC de-
scrambler exhibited somewhat higher distortion. 

Other combinations of FM modulators and tuners exhibited 
similar results with maximum distortion numbers under 1.5 per-
cent in all cases. The Sony BTSC demodulator, though not plot-
ted. had distortion numbers in the 1-2 percent range. Transmit-
ted BTSC harmonic distortion was below 1 percent at all 
frequencies and below 0.5 percent from 200-2,000 Hz. In gen-
eral, no clear pattern of preference for a particular format is obvi-
ous from our data. It appears that differences in individual equip-
ments were more important than transmission type. 

At the suggestion of one of the participants, BTSC total har-
monic distortion was measured at 1 kHz as a function of video 
content with the following results: 

Video modulation: 

Black screen 
50 IRE gray screen 
White screen 
Color bars 

BTSC stereo adapter 

Sony Zenith Zenith 
TV VCR Z-TAC 

1.6% 
1.6% 
2.8% 
2.0% 

0.6% 
1.0% 
2.5% 
0.8% 

1.5% 
1.5% 
2.5% 
2.0% 

It appears that all of the tested decoders exhibited a degrada-
tion as a function of video content and level. Insertion of a 400 Hz 
high-pass filter in the measurement loop substantially decreased 
the readings in all cases, indicating that low frequency compo-
nents were a major contributor. 

Frequency response 
Overall system gain as a function of frequency was measured 

for all systems using the distortion analyzer and precision oscilla-
tor. In the case of BTSC, the transmitted response also was plot-
ted using the TFT analyzer. The test instrumentation was flat 
within 0.5 dB to 10 kHz, rolling off to 1.15 dB at 25 kHz. Figure 2 is 
a plot of several of the systems. 

In the case of BTSC, the upper and lower 3 dB points are very 
similar for the Sony equipment. The Zenith VCR adapter is simi-
lar, except for less low-end rolloff. Interestingly enough, the 
transmitted BTSC signal was quite flat with no low-end rolloff and 
only 0.8 dB at 10 kHz. At 15 kHz, the transmitted signal was down 
5.8 dB. It would seem, therefore, that the principal contributor to 
the relatively poor frequency response of the BTSC equipment 
was decoders rather than the encoder. 

If this kind of suppressed low-frequency response is typical of 
BTSC decoders (perhaps iri an attempt to diminish sync buzz), it 
perhaps offers an explanation of the "subjective loss of bass re-
sponse" that was reported by the NCTA's observers in the Chi-
cago tests last year. 
The Realistic receiver was similar to the W&S receiver except 

for a 1.6 dB rolloff at 50 Hz and rapid rolloft after 10 kHz to 6 dB at 
15 kHz. 

In general, the FM proponents were superior to the BTSC and 
very similar to the Studioline except for that system's superior 
high-end response. (Continued on page 60.) 

Figure 3: Stereo separation 
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(Continued from page 56.) 

Stereo separation 

Stereo separation is what differentiates stereo from mono-
phonic transmission, although there is disagreement about how 
much separation is required or useful. The primary tool used for 
making separation measurements was the Sound Technology 
analyzer. Point-to-point measurements were made for a range of 
frequencies on each channel with the deviation set to 100 per-
cent in each case. The channels were averaged and rounded to 
the nearest dB. In the case of BTSC, data also was taken with the 
TFT analyzer so that the transmitted separation could be mea-
sured independent of any decoder degradation. 

Figure 3 is a graph of the significant results. The very high 
measured separation of the Studioline system was expected 
since that format uses independent RF carriers for the left and 
right channels. The graphed FM separation was taken using the 
Wegener FM modulator. Separation measured using the Realis-
tic receiver and the Leaming modulator was degraded by ap-
proximately 13 dB compared to that measured using the Weg-
ener modulator. 

The most widely varying results were obtained using the vari-
ous BTSC equipment. While the decoders agreed within reason-
able limits at low and high audio frequencies, differences of the 
order of 15 dB were found in the critical mid-ranges, and the re-
sults were generally poor, compared with either of the other for-
mats tested. Such variations presumedly result from phase and 
amplitude errors in the decoders either adding to or partially can-
celling similar errors in the encoder. When the transmitter was 
measured with the TFT BTSC analyzer, the separation was found 
to be a uniform 21-24 dB from 50-1,000 Hz, falling smoothly to 15 
dB at 10 kHz and a little over 9 dB at 15 kHz. 

In defense of manufacturers of both BTSC encoders and de-
coders. there has been very little standard measuring equipment 
on the market to use in factory alignment of their products until 
the last few months. Hopefully the advent of the TFT and similar 
products will result in more consistent results in the future. 

Nevertheless, the relatively poor showing of the BTSC con-
tenders points out the weakest element in the BTSC system: the 
companding that is applied only to the L-R signal components in 
the encoding process. Any relative gain or phase errors between 
L + R and L-R portions of the aural signal between the encoder 
and decoder quickly degrade separation. Such errors can result 
from audio, IF, or RF filtering or any horizontal line rate signals 
adding to the pilot, for instance. 

Finally, it should be pointed out that there is certainly an upper 
limit of usefulness in stereo separation, just as there is an upper 
limit of usefulness in S/N performance. Certainly, there is a psy-
choacoustic limit beyond which the human mind cannot detect 
further improvement, but more importantly, most television view-
ers will be listening to television through loudspeakers rather 
than headphones. In that environment, speaker quality, physical 
separation, room acoustics and listener location all act to limit 
achievable separation. A discussion of a reasonable electronic 
separation is beyond the scope of this paper, but readers are 
urged to review the materials published by such groups as the 
Audio Engineering Society for further information. 

Baseband converters 
Certainly, existing baseband converters are not compatible 

with BTSC stereo signals if they use audio demodulation and re-
modulation in order to achieve volume control and mute func-
tions. Without giving up those functions or adding prohibitively to 
the cost by incorporation of BTSC decoders and encoders, the 
usual approach to stereo is to add an external BTSC decoder 
whose baseband audio outputs feed external sound amplifica-
tion equipment9. 

Given that some systems or some customers may elect not to 
add the additional adapter, it is important to know what happens 
if a BTSC encoded signal is fed through a normal baseband con-
verter and to a stereo television. Since the audio bandpass of the 
baseband converter may or may not pass the stereo pilot, but will 
surely not pass all of the L-R sideband, it would be expected that 

Table 1: Audio signal-to-noise ratios 

Studioline 

FM-W&S receiver 

FM-Realistic receiver 

Video carrier/noise ratio 
47 dB 41 dB 35 dB 
82 dB 82 dB 80 dB 

59 dB 

57 dB 49 dB 43 dB 

BTSC-Zenith Z-TAC stereo adapter 
Blank black screen 52 dB 
Active video 55 dB 
"Buzz pattern" 52 dB 

BTSC-Zenith VCR stereo adapter 
Blank black screen 
Active video 
"Buzz pattern" 

61 dB 
63 dB 60 dB 58 dB 
58 dB 

BTSC-Sony TV stereo adapter 
Blank black screen 
Active video 
"Buzz pattern" 

57 dB 
57 dB 
53 dB 

53 dB 46 dB 

• Other test carriers were varied accordingly. 

the result would not be identified as quality stereo. 
We found that the Z-TAC decoder used for our tests passed a 

sufficient quantity of the pilot to light the stereo light on the Sony 
decoder, The resultant sound, compared to monaural sound, 
was nearly identical in our case, except for a slightly audible 
degradation in S/N. It would be dangerous, however, to draw 
conclusions about how other decoders or converters would act 
under similar circumstances. 

High-level sweep interference 
Given that many cable systems still use high-level interfering 

system sweep testing. the effect of such signals on the various 
contenders seemed relevant. Based on subjective judgments, 
the amount of "pop" audible in BTSC and FM systems was com-
parable and somewhat objectionable just as it is now in standard 
monaural television sound and simulcast FM. The Studioline sys-
tem also reacted to the sweep, but its amplitude seemed to be 
lower and the duration somewhat longer. No conclusion was 
reached as to which result represented the highest degree of 
subscriber irritation. 

Certainly, in evaluating other high-quality sound systems, 
such as digital. such interference and its effects should be evalu-
ated. Perhaps the error correction schemes in digital systems will 
completely eliminate the audible effects. 

Subjective observations 
Carefully constructed subscriber listening tests will be con-

ducted using this equipment under the auspices of American 
Television and Communications' (ATC) market research depart-
ment to determine the reactions of non-expert observers to the 
various formats under various conditions. Those will be reported 
separately by ATC at some future time. Nevertheless, our panel 
of technical observers made a few subjective observations un-
der conditions of live programming which may be of interest. 

First, under high-average modulation-level conditions with 
typical VH-1 music programming, differences in S/N ratio were 
not obvious. When pauses in program audio occurred, though, 
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the noise level in both FM and BTSC were noticeable and signifi-
cantly higher than Studioline. Our observers did not note signifi-
cant differences between FM and BTSC in this regard. Thus, 
while the relatively noisier formats may be adequate for popular 
music formats, only further tests will detect whether movie pro-
gramming, for instance, will find listeners equally unaware of the 
differences. 
Second, most observers were aware of a quality degradation 

when switching between either of the other formats and BTSC. It 
was variously described as a lack of "sharpness," "depth" 
and/or "crispness." Whether it was due to the lower separation or 
the inferior frequency response or some other factor could not be 
determined. 

Third, none of the differences between formats was dramatic 
to a casual listener using loudspeakers. In all cases there was a 
significant loss of spatial feeling when switching to monaural, 
even using the same amplifier and speakers. Also, as expected, 
there was a significant improvement using the external audio 
system compared to the internal television speaker in the mon-
aural mode. 
As expected, the Studioline system far outperformed all other 

contenders in technical performance and seems to be a very du-
rable system from the standpoint of distribution system degrada-
tion. FM simulcasting appears to have an advantage over BTSC, 
at least at this time, in stereo separation and the resistance of that 
separation to degradation. BTSC would seem to have a S/N ad-
vantage over FM under degraded signal conditions; however, 
widespread adoption of the new CBS technique for improved FM 
transmission would give FM a significant edge in the future. 
The Gill stereo tests are certainly not a comprehensive test of 

even the three formats represented. Only one BTSC encoder 
was used, for instance, and a limited sampling of equipment for 
other formats. Also, the tests considered only the relatively tech-
nical merits of these formats. The upcoming ATC listening tests 
will complement the technical data by adding subscriber sub-

jective reactions. Finally, the ATC engineering department in-
tends to run tests concentrating on the BTSC format and will add 
useful information on such areas as specific degradations of 
BTSC due to various cable equipment. Engineers called upon to 
make choices of stereo format for their systems should review all 
the available literature carefully. 
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Implementing BTSC stereo 
By Karl Poirier 

Development Tnple Crown Electrones 

In 1984, the FCC adopted the BTSC format for stereo television 
sound. This system is functionally similar but incompatible with 
normal FM stereo radio. Its purpose is to allow the transmission of 
the normal television sound in a format that allows either monau-
ral or stereo sound reception by the customer's television. 

Figure 1 shows the normal audio signal as presently carried on 
cable or broadcast over the air. The particular parameters of this 
signal that differ from the BTSC signal are bandwidth 15 kHz and 
aural carrier deviation 25 kHz peak. 
The BTSC multiplexed signal (Figure 2) is the signal produced 

by a stereo encoder from the discrete or matrix inputs. This sig-
nal has three primary components: left plus right, left minus right 
pilot carrier. The left plus right (L+R) is identical to, and carried 
in the same location as, the normal monaural audio. The left mi-
nus right (L-R) signal has been processed, dbx companded and 
modulated as a double sideband suppressed carrier AM signal 
(DSSC-AM) centered on two times the horizontal frequency, or 
31.468 kHz. 

Figure 1: Mono audio signal 
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The recovery pilot, phase locked to the video-sync informa-
tion, is carried at 15.734 kHz. This multiplexed signal requires a 
bandwidth of 46.5 kHz, and causes a carrier deviation of 50 kHz. 

How BTSC is generated 
The generation of BTSC stereo is similar to the generation of 

FM stereo radio, with one basic difference. It was realized early in 
the standardization process that the low deviation allowable 
would create quality problems with the left minus right signal. It 
therefore was decided to employ a proprietary companding 
technique by dbx to provide improvement to this signal. 
The following is a brief overview of the BTSC generation pro-

cess (Figure 3). The generator requires three input signals: left 
audio, right audio and video sample. This is required in order to 
generate the recovery pilot, which must be phase locked to the 
video sync. 
The incoming left and right audio signals are matrixed into a 

left minus right and a left plus right audio signal. The left plus 
right, equivalent to a mono signal, is pre-emphasized and filtered 
to a maximum 15 kHz bandwidth. The left minus right is dbx com-
panded, filtered to 15 kHz and fed to the DSSC-AM modulator. 
The pilot generator provides a 15 kHz pilot locked to the video 
sync. and a carrier at two times pilot frequency. This two times pi-
lot frequency is fed to the DSSC-AM modulator. The three signals 
thus produced — 15 kHz left plus right. 15.734 kHz pilot and 
31.468 kHz left minus right DSSC-AM — are combined and fil-
tered to 48 kHz maximum bandwidth. This is the BTSC stereo 
signal. 

How BTSC stereo is received 
Tt-e customer has severa market options to receive BTSC. 

These are: 
• Stereo television receivers; 
• Stereo-ready television receivers and converters and 
• Several types of stereo optional decoders. 

Stereo television receivers are fully capable of receiving the 
BTSC signal. Many models incorporate second audio program 
(SAP) reception as well as stereo. The stereo recovery circuits 
automatically are engaged when a pilot is sensed, although the 
stereo can usually be manually disabled if desired. 
The stereo-ready set normally incorporates no stereo circuitry. 

but merely provides a sample of either multiplexed baseband or 
4.5 MHz aural carrier for processing by means of an external de-
coder. Many customers will be unpleasantly surprised to find 
that they still require an additional price of electronics in order to 
deliver BTSC to their stereo receiver. In fact, there is almost no 
advantage whatsoever to a stereo-ready device, as the recovery 
circuitry is invariably contained in a purchased decoder (Figure 
4). 

Various models of stereo television decoders are presently 
available for those who do not have stereo television receivers. 
These devices usually deliver the stereo audio to a stereo ampli-
fier. but some models have been made that incorporate a stereo 
amplifier and speakers. These are designed to be placed near 
the television receiver and provide a more accurate stereo 
display. 

Most decoders are designed for a specific application. Multi-
plex input accepts the wide band baseband from the stereo-
ready television set. Channel 3 input accepts that input from a TV 
converter. This is useful when the converter is followed by a 
baseband descrambler. 

In almost all cases. the use of an external stereo decoder pro-
vides the user with something less than the stereo television is 
designed to do, and he is still faced with hearing the TV sound 
from his audio system. 
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Audio sources 
The CATV operator will acquire source signals in one of three 

formats for processing (Figure 5). These are: 1) discrete audio 
baseband sources, as in studio application: 2) discrete or ma-
trixed subcarrier pairs from satellite or telecommunications 
feeds: or 3) multiplexed BTSC stereo from broadcast transmit-
ters. either in baseband or modulated carrier format. 

Discrete signals are the individual right and left sources nor-
mally generated by the studio. Matrix signals are the left and right 
formatted into a left plus right and a left minus right signal. Multi-
plexed signals are the discrete or matrixed signals assembled 
into a composite stereo signal. with the possible addition of a 
second audio program and/or professional communications 
channel (MTS). 

Only the first two of these formats require the use of a stereo 
generator. The third format normally will be carried through an IF 
processor and will require no modification to the headend. Only if 
the off-air channels are carried through a baseband processor 
might significant alterations be required. 
There are stereo generators designed to accept either dis-

crete or matrixed sources at either baseband or high-level sub-
carriers. Thus, most of the stereo signals available to the CATV 
operator (i.e., MTV, The Movie Channel, etc.) will interface di-
rectly. Only in the case of low-level companded subcarriers will 
additional recovery processing be required in the headend. 

Converting headend to stereo 
In most cases, the conversion of off-air signals to stereo will be 

automatic, providing that the signal processor has sufficient 

bandwidth. If problems occur in this area, the processor manu-
facturer should be consulted. 

In most cases, the conversion of satellite or studio signals re-
quires only the installation of a BTSC stereo generator in the 
modulator audio input line (Figure 6). The generator is internally 
programmable to accept either discrete or matrixed signals. In 
addition, for satellite use, an optional subcarrier demodulator will 

Figure 4: BTSC reception options 
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Figure 5: Audio processing formats 
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extract the two audio sources from the composite satellite video 
signal. 
When dealing with baseband sources, the stereo generator is 

provided with the individual inputs. The associated video is 
looped through in order to provide a sync sample. When the op-
tional subcarrier demodulator is employed, the only input re-
quired is a composite video, as both audio sources and the sync 
sample are extracted from the same input. 
The output of the stereo generator is connected to the modula-

tor audio input. In all applications, one modification is required: 
The pre-emphasis circuit in the modulator must be disabled. In 
some cases, a switch is provided in the modulator, but normally 
the pre-emphasis is fixed. The pre-emphasis is identified as a 
parallel resistor/capacitor in the audio circuit (manufacturers can 
identify the proper component). Removal of this capacitor will 
disable the pre-emphasis. 

Existing system hardware 
While in most cases the conversion to stereo will be straightfor-

ward and problem free, there will be cases where difficulties 
occur. These potential difficulties will relate to one of three items: 
headend equipment performance, scrambling systems and ter-
minal devices. 
Headend equipment performance can be detrimental to BTSC 

in four areas: baseband response. IF linearity, video filtering and 
incidental carrier phase modulation (ICPM). Luckily, these 
parameters do not normally prevent stereo transmission, but 
rather contribute to degradation of the stereo signal. In most 
cases, the symptoms are in one of two areas. Any baseband re-
sponse or IF linearity problem that contributes phase or ampli-
tude problems to the 48 kHz audio band will manifest itself as 
loss of stereo separation. Any video-related problem, such as 

poor video filtering or ICPM. will normally manifest itself as audio 
buzz in the stereo mode. 
Scrambling equipment that relies on recovery information be-

ing carried on the aural carrier may suffer some minor interaction 
with the stereo signal. The effect on the scrambling system is to 
degrade the recovery circuits, thus causing occasional jitter or 
sync loss. This can normally be avoided by level adjustments. 
The effect on the stereo is to cause loss of separation if there is 
severe AM-to-FM conversion occurring due to the recovery 
information. 

Terminal devices that do not accommodate a 48 kHz audio 
bandwidth will degrade or destroy the stereo signal. The particu-
lar offenders in this area are baseband descramblers, VCRs and 
volume control converters. 

Most current baseband descramblers will not pass the stereo 
signal due to restrictive audio bandwidth. Newer systems have 
allowed for this, and most descrambler manufacturers have 
modifications available for older units. VCRs will normally pass 
the stereo in the bypass mode, but will not record and replay the 
stereo signal. Some newer models have this facility, but only a 
few of these are presently in use. Volume control converters that 
rely on notch trapping of the aural carrier can affect the stereo 
due to the notch depth required to suppress the aural carrier. 
Any other terminal device that compromises the bandwidth or 

linearity of the audio signal may have an effect. 
In most cases, the conversion to stereo will suffer only a few 

scattered incidents of this sort, with mostly simple solutions re-
quired. It must be recognized that the television system was not 
designed with stereo in mind and some minor difficulties may ac-
company the transition. These are far outweighted by the bene-
fits in spectrum utilization and customer satisfaction potential of 
stereo television. 

Figure 6: Addition of stereo generator to CATV system 
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Frequency 
agile modulator 
United Satellite Systems has an-

nounced a new frequency-tunable modu-
lator for CATV and SMATV systems, the 
MDA-300. It can be tuned to any CATV 
channel between Channel 2 and Channel 
W, according to the company. The output 
channel is selected by push buttons on 
the front panel and indicated by an LED 
display. The microprocessor controls the 
output and there are no filter packs to 
change. The RF output is greater than 60 
dBmV. 

All controls for the video, audio and RF 
outputs and a -20 dB test point are lo-
cated on the front panel. Output channels 
can be changed easily. The product also 
can serve as a standby modulator for any 
system. 

For more information, contact United 
Satellite Systems, St. Hilaire, Minn. 56754 
(218) 681-5616. 

Volt ohmmeter 
Mercer Electronics, a a. v[sion of Simp-

son Electric Co., has introduced a new 
volt ohmmeter, the Model 9120. Accord-
ing to the company, this model has 25 
ranges including dB, 20,000 ohms/volt 
DC sensitivity (5,000 ohms/volt AC) and a 
frequency response up to 100 kHz on 3. 
12 and 60 VAC ranges. It will measure up 
to 12 amps DC and has a 3 VAC range. 
Features include a front panel polarity re-
versal switch, single-knob range/function 
switch with an off position, an output jack 
for DC isolation and a 3.5-inch mirrored, 
color-coded scale. 

Also included is a high-energy fusing 
system with standard fusing and diode 
meter protection. Size is 4 inches x 6 
inches x 13/4 inches, and weight is 13 
ounces. The unit comes complete with 
batteries, test leads and an operatoñ, 
manual. 

For more information, contact Mercer 
Electronics, 859 Dundee Ave., Elgin, li 
60120, (312) 697-2265. 

Cable connectors 
Nemal Electronics International has in-

troduced a new line of connectors de-
signed to fit the Belden 9913 and 8214 
type cables. The new connectors are 
available in both type N (part no. NE720) 
and BNC (part no. NE860) series and will 
accommodate the 91/2 to 11-gauge center 
conductors in these and other similar 
cables. 

Both series of connectors meet the 
electrical and mechanical requirements 
of MIL-C-39012 and incorporate silver-
plated contacts and Teflon insulation. 
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Each connector is fully compatible with all 
other standard connectors in its series. 

For more information, contact Nemal 
Electronics International, 12240 N.E. 14th 
Ave., North Miami, Fla. 33161, (305) 
893-3924. 

Storage units 
Weather Guard, a division of Knaack 

Manufacturing Co., has announced a new 
line of modular shelving units and storage 
systems for full-size and mini-vans. The 
shelving equipment includes an all-
welded stack unit, four and five shelf rack 
units and a catalog file unit. The storage 
equipment includes a wheel well base 
frame and cabinet, a lockable cabinet, 
jumbo drawer units and a between-the-
seat storage box. 

Also in the line is a new work top for 
mounting on top of other Weather Guard 
components. These products are in-
tended to work in conjunction with ex-
isting Weather Guard products. 

For more information, contact Weather 
Guard, 420 E. Terra Cotta Ave., Crystal 
Lake Ii 60014 (815) 459-6020. 

Conductive 
epoxy finish 

Ucirro, Coalegs Co. nas introduced a 
conductive, silver-filled epoxy coating 
specifically formulated to meet the re-
quirements of electromagnetic and radio 
frequency interference (EMI/RFI) shield-
ing in highly corrosive atmospheres or 
where the coating may be exposed to the 
elements. 
Spectraguard C-608 conductive silver 

epoxy coating is said to offer chemical, 
corrosion and abrasion resistance, with a 
shielding effectiveness of up to 83 dB 
1-3000 MHz as per ASTM D-9 12.14 for 
applications requiring a high-grade 
shielding. 
The product also is formulated for use 

as a conductive shielding on surfaces 
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susceptible to water, solvent, chemical 
and salt-spray corrosion, as well as with 
applications with wide variations in tem-
perature. According to the company, it 
can be used in ground-plane applications 
that demand optimum conductivity 
across a non-conductive seam, and in 
Tempest and FCC applications with rigor-
ous physical requirements. 
A two-part epoxy system, C-608 can be 

applied to various plastics. composites 
and primed or unprimed metals. It has a 
tack-free time of one hour and a flash 
point of 35°F TOC, with a service temper-
ature from -60° to + 400° F. 

For more information, contact Carroll 
Coatings Co.. 217 Chapman St., Provi-
dence. R.I. 02905. (401) 781-4942. 

Gas tube equipment 
Viewsonics has introduced a line of gas 

tube, surge-protected blocks and split-
ters from 5 to 550 MHz with 100 dB RFI in-
tegrity. The specifications are: 120 mini-
mum, 297 maximum: with a maximum 
single impulse discharge of 2.5 kilo amps. 
Isolation is 10 megaohms minimum and 
capacitance is 2 peco Pa maximum. The 
units are bi-directional and self-resetting. 
According to Viewsonics, these units, 

installed at the subscriber drop, will 
ground all dangerous power surges in-
cluding lightning. Surge-protected pas-
sives are available directly from stock. 

For more information. contact Viewson-
ics Inc., Box 36, Jericho, N.Y. 11753, 
(800) 645-7600 or (516) 921-7080. 

BTSC stereo 
generator 
Leaming Industries has introduced a 

BTSC stereo generator. Model MTS-1. to 
its existing line of audio signal processing 
equipment. The MTS-1 is said to transmit 
the multichannel sound format by gener-
ating a BTSC stereo baseband aural corn-

Boring 
attachment 

Line-Ward Corp. has introduced 
a boring attachment to fit its L-1 and 
L-2 cable line layers. The device is 
designed for housedrop work 
where sidewalks or driveways are 
encountered. It is built to retrofit any 
older Line-Ward L-1 cable line lay-
ers. The unit can be attached or 
de-attached. 

For more information, contact 
Line-Ward Corp., 157 Seneca 
Creek Rd., Buffalo, N.Y. 14224, 
(716) 675-7373. 



posite signal from left and right baseband 
audio inputs. 
The L-R channel is companded using a 

dbx 525CH compressor. In addition to the 
baseband BTSC output, a second output 
modulated on a 4.5 MHz carrier may be 
provided using an optional plug-in board, 
the Learning MOD-4.5. 

For more information, contact Learning 
Industries, 180 McCormick Ave., Costa 
Mesa, Calif. 92626, (714) 979-4511. 

Cable tie tool 
Lynx Inc. has introduced a compact, 

lightweight tool to its Catamount line de-
signed to speed the on-site installation of 
cable ties. The QC-100 tensions the ties 
and then trims off the tails with a simple 
twist of the wrist, according to the firm. 

For more information, contact Lynx/ 
Catamount, 45 Francis St., P.O. Box 67, 
Leominster, Mass. 01453, (800) 222-5969 
or (617) 537-6090. 

Tool pouches 
Koszegi Products has introduced a 

new line of JAC tool pouches. Made of 
1,000-denier luggage-type nylon, these 
products are said to be nearly impossible 
to puncture, scratch or scuff. In the event 
of a cut or tear, they can be repaired. If 
they become dirty, they can be washed 
and dried quickly. 
The Condura pouches were developed 

specifically for utility companies and cur-
rently are used by installation and service 
personnel. The complete line includes 
items ranging from an electrician's pouch 
to a telephone holster to a pocket secre-
tary. Each pouch measures 9 inches high 
by 91/4 inches wide. It has a 6 x 2-inch 
compartment across its entire 91/4 -inch 
width. Inside the compartment are six 
loops of various sizes. Three belt loops 
are located on the back of the pouch. On 
the front are three tool holders plus a 
pocket with a closed bottom, flap and Vel-
cro closure. Standard color is navy. Other 
colors and company logos also are 
available. 

For more information, contact Koszegi 
Products Inc., P.O. Box 1277, South 
Bend, Ind. 46624, (219) 234-1141. 

Satellite products 
Avcom of V.ryJnia Inc. Is .ri the process 

of introducing several new products, in-
cluding a DC power supply option for non-
interruptible satellite reception. The 
DCC-12 power supply is available for the 
Com-2, Com-3, Com-20, Com-60, and 
Com-90 series receivers. The typical cur-
rent drain of a receiver equipped with the 
DDC-12 is 1.5 amperes at 12 volts input. 
Provision is made for a + 18 VDC output to 
power LNAs and downconverters. 
Another new product, the MSG-5 mi-

crowave sweep generator generates sig-
nals in the 3.7-4.2 GHz satellite communi-
cations band. A sweep capability is 

standard over the entire 3.7-4.2 GHz 
band to bandwidths less than 1 MHz at 
any center frequency between 3.7 and 
4.2 GHz. Frequency can be read on an 
LED display with better than 1 MHz accu-
racy. A built-in modulation generator can 
verify TVRO system performance. An ex-
ternal video modulation input is included. 
Avcom also is introducing a single 

channel per carrier intermediate fre-
quency processor, Model SCPC-500, 
which block converts all signals on trans-
ponders 1 through 24 to an intermediate 
frequency of 50 to 550 MHz. According to 
the company, an extremely stable micro-
wave oscillator with excellent phase noise 
characteristics allows unattended recep-

TO BE RELIABLE, 
YOU HAVE TO 
HAVE THE 
GUTS. 

Pull off our 
cover and 
see why Alpha 
is the CATV 
Stand-by Power 
Supply leader. Sure, 
we could have designed a 
system using two transform-
ers like most manufacturers, 
but no, we decided that a single 
ferro-transformer would be 
more reliable. It was gutsy, it 
was innovative, and it works. 
Some customers wanted to 

check power supplies just by 
driving by. So we built-in Auto-
matic Performance Monitoring. 

Other 
customers 

didn't want 
to leave their 
office. What 

did we do? We 
designed and built the 
first standalone status 

monitoring system — another 
innovation from Alpha. 

Our guts reflect our sincere 
desire to give you the standby 

power supply features you 
want because serving our 

customers is as important to us 
as serving your customers is to 
you. The way we see it, if we 

take care of you, you can take 
care of them. 
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3767 Alpha Way Bellingham, WA 98225 206-647-2360 
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tion over long periods of time without sig-
nificant drift. The low phase noise charac-
teristic of the oscillator results in a higher 
signal-to-noise ratio meaning smaller di-
ameter dishes can be used with compara-
ble results. 

Lastly, Avcom's new single channel per 
carrier receiver, Model SCPC-2000, has 
been developed for the reception of 
SCPC signals from satellites operating ir 
the 3.7-4.2 GHz band. The SCPC-2000 is 
a complete receiver and can tune specific 
audio or data channels from a given trans-
ponder, process the signals through 
switchable intermediate frequency filters, 
and adapt to a variety of de-emphasis re-
quirements. The received audio can be 
expanded by means of an optional inter-
nal, 2-to-1, or 3-to-1 compander module. 
No FM tuner is required. 

For more information, contact Avcom of 
Virginia Inc., 500 Southlake Blvd., Rich-
mond, Va. 23236, (804) 794-2500. 

Scrambling system 
Microdyne has introduced its new 

scrambling/descrambling system for sat-
ellite communications requiring video en-
cryption, such as video teleconferencing, 
pay-per-view television or private commu-
nications networks. Because over 2 mil-
lion keys are required in the proper, con-
tinually changing order to decode the 

signal, network operators can send sensi-
tive programming via satellite without fear 
of unauthorized reception, according to 
the company. 
The system, which consists of the 1100 

TVL video/audio scrambler and the 1100 
TVK video/audio descrambler, can sup-
port up to 250,000 decoders per data 
subcarrier. Transmission of sync, burst 
and vertical interval signals are unaf-
fected by the scrambling system, and au-
dio companding is provided for an im-
proved audio signal-to-noise ratio. 
The descrambler is delivered with its 

own address and code-key information 
embedded in memory. All code informa-
tion is automatically destroyed in the 
event of tampering, rendering the unit 
unusable. 
The satellite scrambling system has 

been successfully employed by a nation-
wide pay-per-view network for distribution 
of feature films via satellite. 

For more information, contact Micro-
dyne Corp., P.O. Box 7213. Ocala, Fla. 
32672. (904) 687-4633. 

Medium-density 
jacketed cable 
M/A-COM Comm/Scope has intro-

duced a product improvement to its Pa-
rameter Ill and Parameter I series trunk 
and distribution coaxial cables. All jack-
eted versions of these products now have 
a medium-density jacket material that is 
said to have much improved properties 
over low-density compounds. 

Medium-density jacketed cable instal-
lation, whether aerial or underground, is 
aided by the improved drag coefficient, 
which allows cables to pass through roll-
ers and chutes with less strain. M/A-COM 
says direct burial installations will benefit 
from increased tensile strength, improved 
elongation, abrasive resistance, column 
strength and cut-through resistance. The 
additional stiffness aids in feeding or 
pushing the cable through conduit or bor-
ing holes. 

For more information, contact M/A-
COM, Comm/Scope, P.O. Box 1729, 
Hickory, N.C. 28603, (800) 438-3331 or 
(704) 324-2200. 

SEEKING MDU REVENUE? 
Sell your Cable Service to Hotels. Hospitals. Apartment 
Complexes or other multiple dwelling unit facilities with 

CADCO's SELECT CABLE SERVICE 
SCS permits a 12-channel customized service selected from 
all channels on the regular cable system. The custom service 
is distributed into the facility without the need of set-top 

converters or so-called cable-ready television receivers. 
Converter theft and many maintenance problems are 
eliminated. Your service may be sold bulk or tiered. 

SCS may also be configured as an off-air headend alone, 
mixed with cable or direct satellite signals. provide an in-
house local origination channel—just about any service your 

customer could wish. 

All of this versatility costs only about $600 per channel! 

If you are profit motivated and need additional revenue, let's talk. If your chief engineer wants 

an SCS technical manual, we'll send him one. But do it Today! Telephone CADCO and ask 

for Jeanette Magee or Bill Smith. 

COCO 
2706 National Circle Garland, Texas 75041 

See MOU Service Article, Page 80 March CT 
Phone (214) 271-3651 
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Flexible heaters 
Ocean State Thermotics Inc. is offering 

etched-foil, Kapton flexible heaters for ap-
plications requiring precise temperature 
control in confined areas. 
According to the company. Kapton is a 

self-extinguishing, transparent material 
that offers thermal stability over a wide 
temperature range, up to and including 
220° C, allows for low outgassing in high 
vacuum environments and is resistant to 
chemicals and solvents. It is used exten-
sively in appliances and electrical, com-
puter, electronic and communication 
equipment because of its chemical, sol-
vent and radiation resistance. 

Kapton heaters are engineered for ap-
plications requiring controlled heating in 
confined areas or on uneven surfaces, 
"wrap-around" heating or precise tem-
perature control in a defined area. Versa-
tile and lightweight, they can be used in 
LCD displays, communication antennae 
and TV monitoring equipment. 

For more information, contact Ocean 
State Thermotics Inc., 107 Railroad Ave., 
Johnston, R.I. 02919, (401) 231-4640. 

Highpass filter 
According to Microwave Filter Co., its 

Model 5184 highpass filter prevents un-

wanted signals from travelling on the re-
turn line in dual cable systems while al-
lowing the rest of the band to pass. 
Insertion loss is 2 dB maximum (10-300 
MHz), rejection is 40 dB minimum (DC-8 
MHz) and impedance is 75 ohms. It 
comes in a case 1 inch x 2 inches x 6 
inches with type F connectors. The cover 
has flanges with holes for indoor mount-
ing. 

For more information, contact Micro-
wave Filter Co. Inc., 6743 Kinne St.. East 
Syracuse, N.Y. 13057, (800) 448-1666 or 
(315) 437-3953. 

Power switcher 
Systems that use large amounts of 

solid-state mass storage typically need a 
source of regulated DC power at 5 volts 
and high amperage. The Powermag 

A1500 switching power supply from Ad-
vance Power Supplies Inc., with its DC 
output of 5V at 300 amps continuous, is 
said to meet that need in increments of 
1,500 watts. 
According to the company, virtually any 

number of A1500s can be connected in 
parallel to meet the heaviest immediate or 
future system requirements. Current shar-
ing capability is built in so that, in multiple 
installations, no single unit has to carry an 
excessive load and parallel redundancy 
can be provided. 
Occupying a box 8 inches x 5 inches x 

11 inches deep, the compact, fan-cooled 
A1500 delivers 3.4 watts per cubic inch 
from either 110 or 220 V nominal, 47 to 
440 Hz power mains. 

Standard features of the A1500 include 
electronic soft start; overcurrent, overvolt-
age and overtemperature protection: 
margin testing; local and remote sensing; 
and full-cycle holdup for a 5 V, 300 amp 
output at 50 or 60 Hz. The 5 V output can 
be adjusted from 4.5 to 5.5 V by internal 
potentiometer or from 2 to 6 V via remote 
programming. Ripple and noise are held 
to less than 100 mV peak-to-peak over a 
bandwidth of 30 MHz, and worst-case 
static regulation is 0.4 percent. 

For more information, contact Advance 
Power Supplies Inc., 32111 Aurora Rd., 
Solon, Ohio 44139. (216) 349-0755. 
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Computer-aided 
drafting and CATV 
By C. Tommy Hill 
astrict Eogneer. Group W Cable 

In 1985, Group W Cable studied the 
feasibility of upgrading its West Palm 
Beach, Fla., system. In gathering the re-
quired information, it became apparent 
that it would be necessary to perform an 
as-built mapping project before an up-
grade project could be designed and 
constructed. Brad Johnston, vice presi-
dent of engineering for Group W. sug-
gested that a computer-aided drafting 
(CAD) system might be a cost-effective 
way to produce the needed system maps. 
We began to investigate various CAD 

systems with our primary criteria being 
flexibility, ease of operation and, of 
course, cost. A local dealer recom-
mended the AutoCAD system, which was 
developed by Autodesk in California, as 
the system that best fit our needs. 

This CAD system had a generic drafting 
software package and, as such, required 
some customization to become a CATV 

drafting tool. An extensive CATV symbol 
library was developed with special parts' 
attributes attached to each symbol, so 
that a listing of bill of material (BOM) infor-
mation could be derived as the map was 
drawn. When a symbol is placed on a 
map, an anchor for example, all the bolts, 
preforms, clamps, etc., are automatically 
added to the data base and can later be 
extracted for BOM information by job or 
project number with a command. 
CAW-specific tablet menus also were 

created to make symbol insertion on the 
base map as easy as possible. All sym-
bols and menus are displayed in cable 
language, not computer language. In ad-
dition to the CAD system, Group W pur-
chased the Revelation data base pack-
age. This package has been successfully 
interfaced so that many of the BOM and 
report functions that we required are 
processed in Revelation as the drawing is 
developed. This helps maintain rapid 
processing of the drawings. 

The system will support a lengthy list of 
hardware. We selected the IBM-AT 
personal computer with 512K of user 
memory, 20 megabyte hard drive, 1.2 
megabyte floppy drive and 80287 math 
co-processor. This later was upgraded to 
640K to speed processing and to allow 
the use of some DOS 3.10 commands. 
The monitor is a Zenith ZVM-136 RGB 
13-inch, with long persistence phosphor, 
driven by a Tecmar Graphics Master 
board. This combination produces a dis-
play resolution of 640(H) by 400(V) pixels. 

Higher resolutions and bigger screens 
are available, up to 1024 by 1024 pixels, 
19-inch, at a higher cost. Additional mem-
ory is provided by the lomega Bournoulli 
Box. This device accommodates two re-
movable 10-megabyte data cartridges. 
Input devices are the keyboard and the 
Calcomp 9148 Digitizing Tablet. The sys-
tem is configured such that most com-
mands are entered on the tablet. The tab-
let has a resolution of 1,000 lines per inch 
and can accept up to a 16-button cursor. 
Each button on the cursor can be pro-
grammed to issue a different command 
on different tablet menus. Output devices 
consist of the Houston Instruments DMP-
52MP plotter and the Citizen MSP-10 dot 
matrix printer. The plotter has a 14-pen 

Figure 1: Example of CAD map showing line extension 
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SCIE Society of Cable Television Engineers 

CABLE-TEC 
ŒMJOR 90 

• 100% Technical Orientation 

• Hands-On Breakout workshops 

• Non-Commercial Exhibit Area Featuring 
Industry Hardware Vendors 

• Tours of Manufacturing Facilities 

• Administration of BCT/E Certification 
Program Examinations 

June 12-15, 1986 

Phoenix Hyatt Offers 
Special Room Rates 

• Single — $50.00 

• Double — $59.00 
Shared Double Rooms For The 
Unbeatable Rate of $29.50 Per 
Night Each 

For more information contact: 

SCTE National Headquarters 
(215) 363-6888 

Phoenix Convention Center 
Phoenix, Arizona 

Cable-Tec Expo '86 will be the only cable industry tradeshow to increase its exhibit space over its 
1985 show. 

PRELIMINARY PROGRAM 

Engineering Conference 
— Increasing Communications Between Engineering and Management. Part Il 
— Lightning and Grounding 
— Pay-Per-View Revisited 
— Developing Technical Management Skills 
— Keynote Speaker — James P. Mooney — President, NCTA 

Expo Workshops 
— Developing an Effective Preventive Maintenance Program 
— Video and Audio Signals and Systems (BCT/E Prep Course) 
— CPR and Industrial First Aid 
— Basic Electronics and Electricity 
— Implementing Stereo Headend Equipment 
— Field Intensity and RF Field Strength 
— System Sweep and Analysis 
— New Technologies In Power Supplies 
— Commercial Insertion Equipment Update 
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'A draftsman who 
could produce a good 
base map by hand in 
three days... now 
can produce the same 
map with better 
quality.., in eight 
hours' 

capacity with a 16-inch per second maxi-
mum pen speed. Drawings can be plotted 
on either device at any scale desired. 
Again, these were our choices, and they 
work well for us. 

Of course, the primary application of 
the system is the design and drafting of 
system maps. This particular system is 
not a design package, but it is possible to 
look through a drawing, operate a design 
program written in Basic and return to the 
same place in the drawing to enter the in-
formation using the DOS Shell command. 
We also have been entering plant as-built 
information as it is obtained, and devel-
oping permit drawings for pole contacts, 
road crossings and canal crossings. 
Map storage is accomplished by using 

the Bournoulli cartridges. A typical com-
pleted system map might contain 250,000 
bytes. Therefore. one 10-megabyte car-
tridge can hold 40 or more maps. Once 
the cartridge is full, it is removed and an-
other is put in its place. In this manner, 
maps for a 1.000-mile system can be 
stored in the same space required for sev-
eral large vendor catalogs. 

This system also has the ability to draw 
in three dimensions. This has good possi-
bilities for high-rise apartment buildings. 
With this system, the user can store infor-
mation for all apartment buildings with a 
simple floor plan layout and the location of 
drops. It also can show locations of ampli-
fiers and feeder cable routes through the 
building. Our plan is to enter a symbol on 
the design map for each apartment build-
ing. Then by selecting this symbol the 
user can bring that particular building to 
the screen. 

While our CAD system only has been 
operational for a few months, we already 
have begun to see the anticipated bene-
fits. Productivity has markedly increased. 
A draftsman who could produce a good 
base map by hand in three days, working 
eight hours a day before, now can pro-
duce the same map with better quality 
and detail in eight hours. Time savings of 
this magnitude have been demonstrated 
in drawing after drawing. Map revisions 
that once could take hours now can be 
done digitally in minutes. Maps can be 
plotted accurately and legibly in any scale 
required. The detail and clarity of our 
prints have drawn favorable comments 
from the Department of Transportation, 
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Figure 2: Bill of materials print out for line extension 

SNOOP GWC * MANUFACTURE * DESCRIPTION UOM COST/UNIT QUANT. TOTAL 

COMM/SCP 0100005 P3+75-500 JCASS P3 500 FL. MET. 

INTEGRAL. 0105046 CO8OHOIX 

GILBERT 

1/2" CBLCON MFT. 

0801947 6R9500-CH-DU-03 P3 500 ENT. EA 
0800301 GTR-M HSNG TERM EA 
0801925 GP-90 90 CONN. EA 
0E103258 GP-90-3.0 90 CONN. 3" EA 

CHANNELL 0303512 CPH-658BLF 
0703516 CHP-8168L1 
07.03524 CUP-1016BLI 

ANIXTER 0801919 TRLF 
0801874 HSB 
0902383 TC5-15-48 

AVAIL.PLS.0302595 21200 
0302622 590224 
0302446 650001 

GRAYBAR 8800007 

WESCO 

TAP PEO. 
SPL.PED. 
LE FED. 

EA 
EA 
EA 

LOCI.. TERM. EA 
SPLICE ELF.. EA 
.500 HT.SRI EA 

2" PVC PIPE FT 
2"X24" SWP EA 
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0200206 3984 1 1/8" U-GRD EA 
0200266 3995 I 1/8" STRP EA 

JERROLD 0603397 SSP-3 
0603399 SSP-7 
0601029 SEE-700-6 
0601191 91F-Z 
0601140 SLR-300 
0601009 FFE-8 

EAGLE 0604138 EC-2-529PBM 
0604136 EC-2-523PBM 
0604135 EC-2-520PBM 
0603922 EC-2-517PBM 
0603915 EC-2-514PBM 
0600444 EC-2-51IPBM 

el 

2 WAY SPLT. 
7 DB D.C. 
EQUALIZER 
0 DE' FAD 
LINE EXT. 
LINE EQUAL. 
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23-2 TAP 
20-2 TAP 
17-2 TAP 
14-2 TAP 
11-2 TAP 

BILL OF MATERIALS ToT,=4 
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2.95 
2.5: 
4.91 
7. 75 

17.13 
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38.00 

.63 
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5.55 

17 
4 

8 

9 

16 
1 
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1.97 2 

15.00 1 

6.30 40 

4.80 2 

50.1 5 

In... 
5.7 ,, 
16.65 

50.75 
3.94 

.24 4 

EA 16.71 
EA 16.71 
EA 5.10 
EA 1.65 
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EA 6.80 

EA 6.75 
EA 6.75 
EA 6. 75 
EA 6.7' 
EA 6.7: 
EA 

1 
2 
1 
1 
1 1: 
1 

16.71 
33.4: 
5.1 , 

the water management district and 
developers. 

In other areas, the system also has 
been very useful for producing various 
special drawings, charts and graphs for 
other departments. Further, we envision 
enhanced project management capabili-
ties as this system becomes fully devel-
oped by using different drawing layers to 
input information such as plant com-
pleted, activated, billed and accepted. 
For example, a small line extension from a 
selected portion of the map can be drawn 
and a BOM obtained for that portion (see 
Figures 1 and 2). 
The total price for all the equipment de-

scribed is approximately $38,000. Justifi-
cation for this was realized from a pro-
posed upgrade of 550 miles of plant. 
Since the system in question was 16 years 
old, existing maps were in poor condition 
and drawn with old symbols. Because of 
this, it was necessary to redraw the maps 
completely, updating them with new 
house counts, proper footages and 
equipment placement. 
We arrived at our re-mapping cost from 

estimating in-house labor and outside 
contractor bids. After investigating the 

CAD system, we found that we could buy 
all necessary equipment, contract the 
vendor to input new base maps into the 
computer, and hire a contractor to walk 
out and give us new strand maps, as well 
as identify cable size, amplifier locations 
and passive locations. 

In comparison, we realized a savings 
over our original contractor bids. At the 
end of the project we would still have tan-
gible equipment worth $38,000. This re-
lates to a direct savings for Phase II of 550 
additional miles for the next year. 

In conclusion, we found this system 
could be learned and operated effectively 
in four to six weeks of training without any 
specialized computer knowledge, while 
many other CAD systems require four to 
six months to accomplish comparable 
results. 

Finally, we also will be able to exchange 
and process data from other systems as 
they become more common in the indus-
try. Data from our system can be trans-
lated for use in other systems, such as 
Computervision and Intergraph, and vice 
versa. Drawings and data can be ex-
changed via diskettes, cartridges or tele-
phone modems. Mil 
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For more information on TECHDEX©, call 
Communications Technology at (800) 325-0156 or 

(303) 792-0023. 

KINSMAN DESIGN 
ASSOCIATES, INC. 

Sally L. Kinsman 
President 

1562 SOUTH PARKER ROAD / SUITE 314 
DENVER, COLORADO 80231 / (303) 696-0380 

LARSON ELECTRONICS 

Ernie Larson 
817-387-0002 

311 So. Locust 
Denton, TX 76201 

clitton gardiner & associates 
communications brokers 

25107 genesee trail road 
suite 200 
golden. colorado 80401 
(303) 526-1458 cliff gardiner 

Dame! L. Marshall 

Network Dirt Enterprises, Inc. 
Design PO Box 1207 

Software Marietta_ GB 30061 

(404) 425-5852 

CABLE E CHANGE 
( AEU F TFL EVISION EQUIPMENT BROKERS 

HAROLD BJORKLUND 
GENERAL MANAGER 

P.O. Box 4094 • ENGLEWOOD, COLORADO 80155 • (303) 694-6789 

c,\ble television services 

TELECRAFTER MARKETING INC. 
TUrFI Ke.q ContrActins 

Auditing/Construction • CATV 
System Design/Engineering • SMATV 

Microwave • Earth Station • Fiber Optics • Installations/Trouble Shooting 
PO. BOX 744 • BOZEMAN, MT 59715 • (406) 586-8477 

CONTACT. K. Brunsvold/President Tom AustinN.P Operations 

This 7/16 mini wrench used for "F" fittings. CAN SAVE 
YOU time and money Call or write for complete details. 

M & B Sales 
Ed J Bradley 
(415) 443-8619 

Eastern Distributors Wanted 
P.O. Box 206 
Pleasanton, Ca. 94566 

CONTROL-TEK 
Converter Repairs On All Major Brands 

Converter Sales: New And 

Refurbished 

CATV & Satellite 

Equipment Repairs 

:7ipnoilty c9. &Swell 

513 Jordan Ave. Montoursville, PA 17754 

• 
‘,•e iL e 
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(717)368-3266 
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Representatives for: 
General Instruments, Jerrold Division 
• RF Components 
• Subscriber terminals 

ITT Informations Systems 
• Personal computers'systems 

Champion Business Software Systems 

Cottonwood Communications, Broadcast Systems 
Division 

CAble telcvisioH 5ervices 

TELECRAFTER MARKETIINC, INC. 

1 Spool, 2 Spool AND 4 Spool Wire Horse. 
1 Spool, 2 Spool and 4 Spool Wire Horse. 
They All Fold Up For Carrying and Storage. 

M & B Sales and Manufacturing 

CONTROL-TEK 

Satellite Equipment Sales & Service 
M A-COM VideoCipher ll'Receiver Modifications 
• Quick Turn-Around • Quality Workmanship 

At More Than Competitive Prices 

KDA Services 

• Computer aided system design with amp set-up 
sheets and BUM by power supply. 

• Versatile drafting capabilities to meet any 
client's needs. 

• Miscellaneous engineering consulting. 

LARSON ELECTRONICS 

clifton gardiner & associates 
communications brokers 

Affordable Graphics-Based Broadband RF Design Software 

Tim Criswell 717-368-3266 
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By the time he's ready for kindergarten, 
this Regency converter 

will still be under warranty 

V 

OP. 

Introducing the new Jerrold-compatible 
LC-32 available with a 5-year warranty 
Think of the savings. Year after year—for five long 
years—you can cut those costly in-home service 
calls to a bare minimum. With the only converter 
that really doesn't need a warranty in the first 
place. The Regency LC-32 is that reliable. 
And just as easy to install in existing systems, 

especially if your data stream is generated by the 
Jerrold occupied system. 
The LC-32 comes loaded with all the deluxe 

features you and your subscribers demand most. 
Like multi-mode video and audio scrambling for 
full parental control, along with a wireless, hand-
held remote which allows the subscriber a parental 
control override. An addressable enable or disable 

feature controls the hand-held remote from the 
headend. Favorite channel, recall and dual speed 
scanning, even built-in box diagnostics are 
included. 

All in all, the LC-32 is an extraordinary con-
verter—at a very ordinary price of $85*, plus a 
modest fee for the optional 5-year warranty. 

Costly, troublesome converter repairs are never 
child's play. But putting Regency LC-32 converters 
into your cable system sure makes life a lot simpler. 

For more information, call us today at 
1-800-292-0220 or write P.O. Box 116,4 Adler Dr., 
E. Syracuse, NY 13057-0116. 

REGENCY Cable Products 
'This price is for volume orders only, less audio jamming 

Reader Service Number 37. 
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Hooker Bresett 

M/A-COM Comm/Scope 
announced that Joe Hooker 
has joined the firm as North-
west district sales manager, 
responsible for Washington, 
Oregon, Idaho, Montana and 
Alaska. Hooker has been in 
the cable industry since 1962. 
most recently with Texscan as 
Pacific Northwest sales engi-
neer. Contact: 12411 Pilchuck 
Rd. East, Puyallup, Wash. 
98374, (206) 845-3875. 

Robert Bresett has been 
named si-c.)p supervisor at Mi-
crowave Filter Co. Inc. Prior 
to working at MFC. he was a 
manufacturing engineer at 
S.L. Auburn Spark Plug. Au-
burn, N.Y. Contact: 6743 
Kinne St.. East Syracuse. N.Y. 
13057. (315) 437-3953. 

John Dieckman has been 
na' • • position of 
manager. appiication engi-

eels 
tee COMMUNICATE 

VISABILITY 

INFORMATION 

KNOWLEDGE 

Reprints work for you. 

For more information on this 
effective marketing tool, call: 

(303) 792-0023 

neering at the Jerrold Distri-
bution Systems Division of 
General Instrument Corp. 
Dieckman began his Jerrold 
career as a sales engineer in 
1960, after a successful ca-
reer in systems operation, 
which he began in 1951. From 
1960 to 1981 he held a variety 
of management posts at Jer-
rold both in sales and opera-
tions. After a 21-year career at 
Jerrold he left to become vice-
president of sales for AM Ca-
ble TV Industries Inc. His most 
recent position was national 
director of turnkey marketing 
for Burnup & Sims. Contact: 
2200 Byberry Rd.. Hatboro. 
Pa. 19040. (215) 674-4800. 

Rebeschini 

Iry Rebeschini was named 
president of Simpson Elec-
tric Co. Since rejoining the 
company in 1970. Rebeschini 
has served as vice president 
and director of administrative 
services. Contact: 853 Dun-
dee Ave.. Elgin, III. 60120-
3090. (312) 697-2260. 

Texscan MSI./Compuvid 
has promoted Joe Fabiano to 
commercial insertion installa-
tion and training supervisor 
Fabiano has worked for Tex-
scan for two years in various 
positions from customer ser-
vice technician to test depart-
ment supervisor. Contact: 
3855 South 500 West, Suite S. 
Salt Lake City. Utah 84115. 
(800) 262-8475. 

Albert Stem is the new di-
rector of operational services 
for United Video. Stem has 
transferred to the company's 
Tulsa, Okla., headquarters 
from United Video's Chicago 
Teleport. where he was di-

rector of operations and engi-
neering. He joined the com-
pany in 1980 as a microwave 
system engineer. Contact: 
3801 S. Sheridan, Tulsa, Okla. 
74145, (918) 665-6690 or 
(800) 331-4806. 

Dennis Long has been 
named to the position of man-
ager, broadcast/cable pro-
duction operations, and James 
Crowe to the position of mana-
ger, transmission operations 
and facilities, for the Opera-
tions and Engineering Group 
of Group W Satellite Commu-
nications (GWSC). Most re-
cently, Long was manager. fa-
cilities and maintenance, 
GWSC. Crowe was most re-
cently director, transmission 
facilities. GWSC. Contact: 41 
Harbor Plaza Dr., P.O. Box 
10210. Stamford, Conn. 
06904. (203) 965-6222. 

Spatial Communications 
Inc. has announced the ap-
oointment of Thomas Fergu-
son as regional sales mana-

Eastern U.S. Ferguson 
was previously sales manager 
with Global Systems Corp. 
Contact: 1416 Olive St.. Scran-
ton. Pa. 18510. (717) 347-
8997. 

AM Cable TV Industries 
Inc. : :• flounced that Wil-
liam Ross has rejoined the 
company as vice president of 
its field services division. 
Ross, who has 20 years of 
CATV construction experi-
ence, was formerly with AM 
Cable for 11 years. Contact: 
AM Drive and Rt. 663. Quaker-
town, Pa. 18951. (215) 536-
1354 

Jack Bergstrom pined 
Brad Cable Electronics Inc. 
as customer service represen-
tative in the company's Sche-
nectady. N.Y., location. Berg-
strom came to Brad from First 
Investment Investors Corp., a 
Wall Street investment firm, 
and attended Rensselaer 
Polytechnic Institute, majoring 
in electrical engineering. He 
will be handling the Southern 
portion of the United States. 
Contact: 1023 State St.. Sche-
nectady, N.Y. 12301. (518) 
382- 8000. 
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RMS ELECTRONICS, INC.-50 ANTIN PLACE, BRONX, N.Y., 10462 
CALL COLLECT: (212) 892-1000 (New York State Only) 
TOLL FREE: (800) 223-8312 (Continental U.S.A., Puerto Rico, U.S. Virgin Islands) 

See us at the Cable-Tec Expo Booth 135. 
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May 
May 13-15: Canadian Cable 
Television Association con-
vention and expo, Hyatt Re-
gency Hotel, Vancouver. Con-
tact (613) 232-2631. 
May 13-15: Maryland/Dela-
ware Cable Television As-
sociation annual meeting, 
Governor Calvert House, An-
napolis, Md. Contact Tim 
Hanna, (301) 332-4088. 
May 14-16: Infotron Institute 
communications network de-
sign seminar, Sheraton Centre 
Hotel & Towers, New York 
City, Contact (800) 257-8352. 
May 19-21: Arizona State 
University course on semi-
conductor facilities and clean 
room practices, Arizona State 
University, Tempe, Ariz. Con-
tact (602) 965-1740. 
May 21: SCTE Chattahoo-
chee Chapter meeting on 
headend planning. Contact 
Gary Donaldson, (4 04) 
979-0010. 
May 21-22: Blonder-Tongue 
SMATV / MATV / CATV / TVRO 
technical seminar, Airport Hil-
ton, Tampa, Fla. Contact Ne-
ville Johnson, (813) 953-9843. 
May 22: Central Coast Cable 
Club meeting. San Luis Bay 
Inn, Avila Beach, Calif. Con-

tact Dave Methiesen, (805) 
925-9504, 
May 28: SCTE Appalachia 
Mid-Atlantic Chapter meet-
ing, Holiday Inn, Chambers-
burg, Pa. Contact Ron Moun-
tain, (717) 984-2878. 
May 28-30: Infotron Institute 
communications network de-
sign seminar, Sheraton Valley 
Forge, King of Prussia, Pa. 
Contact (800) 257-8352. 
May 28-30: The Armed For-
ces Communications and 
Electronics Association 40th 
annual convention and expo-
sition. Washington, D.C., Con-
vention Center. Contact (703) 
425-8590 or (800) 336-4583. 

June 
June 1-6: International Com-
munications Association an-
nual convention. Congress 
World Center, Atlanta Contact 
(214) 233-3889 
June 4: SCTE Rocky Moun-
tain Chapter meeting on test 
equipment Contact Joe 
Thomas. (303) 978-9770 
June 4-6: Magnavox CATV 
training seminar. Phoenix. 
Contact Amy Costello. (800) 
448-5171 
June 11: SCTE West Texas 
Meeting Group seminar on in-
stallation and procedures 

Contact Jim McCain. (915) 
267-3821 
June 12-15: SCTE Cable-Tec 
Expo, Convention Center. 
Phoenix, Ariz. Contact Bill Ri-
ker, (215) 363-6888. 
June 13: Wavetek system 
sweeping seminar, the Wave-
tek factory. Beech Grove, Ind. 
Contact Steve Windle, (317) 
788-5980. 
June 15-17: Oregon Cable 
Communications Associa-
tion annual convention, Em-
barcadero Resort Hotel & Ma-
rina, Newport, Ore. Contact 
Mike Dewey. (503) 362-8838. 
June 15-17: Virginia Cable 
Television Association 20th 
annual convention, Pavilion 
Tower Hotel, Virginia Beach, 
Va. Contact (804) 780-1776. 
June 18: SCTE Delaware Val-
ley Chapter meeting on signal 
processing centers with 
BCT/E exams on video and 
audio signals and systems, 
Williamson Restaurant, Hor-
sham, Pa. Contact Bev Zane. 
(215) 674-4800. 
June 18-20: Infotron Insti-
tute communications network 
design seminar, Infotron Sys-
tems Corp., Cherry Hill, N.J. 
Contact (800) 257-8352. 
June 23-25: SCTE and New 
York State Cable TV Corn-

SUMMER SUPER SALE 
15% Repair 

Discount* 
ANY FIELD STRENGTH METER 

000 

We Buy, Sell 
and Repair 

CATV & SMATV 
EQUIPMENT 

J 
'Deices Aug. 86 

MIMIT ENGINEERING, INC. 

625 E. Taylor Avenue 
Sunnyvale, CA 94086 

800-228-0633 
Out of State 

408-733-4830 
In Calrfornia 

Planning ahead 
June 12-15: Society of Ca-
ble Television Engineers' 
Cable-Tec Expo '86. Phoe-
nix (Ariz.) Convention Cen-
ter. 
July 15-17: Community 
Antenna Television Associ-
ation annual convention, 
MGM Grand Hotel, Reno, 
Nev. 
July 20-22: Eastern Show, 
Merchandise Mart, Atlanta. 
Sept. 23-25: Great Lakes 
Cable Expo, Hyatt Conven-
tion Center, Columbus, 
Ohio. 
Oct. 28-30: Atlantic Show. 
Convention Hall, Atlantic 
City. N.J. 
Dec. 3-5: Western Show, 
Convention Center, Ana-
heim. Calif. 

mission Northeast cable tele-
vision technical seminar, 
Roaring Brook Ranch, Lake 
George, N.Y. Contact Bob 
Levy. (518) 474-1324. 
June 24-26: C-COR Electron-
ics technical seminar, Balti-
more. Contact Debra Cree, 
(800) 233-2267 or (814) 
238-2461. 
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General Cable. Apparatus Division   
General Electric   
Jerrold   
J.I. Case 
Jones lntercable   
Line-Ward   
LINX   
Michigan State University   
Oak Communications   
PTS Corporation   
Quality RF Services Inc.   
Regency Cable Products   
RF Analysts   
Riser-Bond Avtek   
RMS Electronics   
RMT Engineering   
Sadelco Inc.   
SCTE 
Standard Communications   
Tamaqua Cable   
Tele-Wire Supply Corporation   
Texscan Instruments   
Trilogy Communications Inc.   
Utility Locate Service Inc. 
Viewsonics 
Vitek 
Wegener 

See us at the Cable-Tec Expo Booth 535. 
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TRILOGY LEADS IN TECHNOLOGY: 

You cannot find a lower loss coaxial 
cable than MC'. The graph speaks for itself. 

The harnessing of air as the dielectric 
for MC2 Coaxial Cables is a unique achieve-
ment that assures the lowest attenuation over 
the longest distances. Particularly valuable for 
reducing the customary number of amplifiers 
in new installations, and for assuring a 

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

TRILOGY COMMUNICATIONS INC., 2910 Highway 80 East, Pearl, Mississippi 39208 

stronger signal in rebuilds and upgrades. 
The cost-effectiveness in all situations is 
considerable. 

And the polyethylene sleeve— 
totally bonded to sheath and disc 
spacers—assures superior handling charac-
teristics. With MC2, you don't have to trade off 
signal strength for tight bends and ruggedness. 

800-874-5649 
601-932-4461 

Reader Service Number 41. 
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Cable-Tec Expo: 
Let's all be there 
By Robert A. Luff 

gineering 
Corp 

The Cable-Tec Expo is the largest to-
tally CAN technical training seminar and 
equipment exhibition in the industry to-
day. At a time when attendance is down at 
nearly every other cable convention and 
association meeting, Tec Expo has shown 
a steady increase of upwardly moving in-
stallers, techs and chiefs. So what does 
Tec Expo have that other conventions 
don't? 
The Tec Expo has become the most 

cost-effective way for installers, techs and 
chiefs either individually or through com-
pany support to improve their systems' 
everyday technical functions. At only $80 
per day for everything but transportation, 
nothing else in the industry compares. 

Last year, for SCTE's third expo in 
Washington, D.C., 850 attended. This 
year pre-registration is way up and more 
than 1,000 are expected to participate in 
Phoenix, Ariz., June 12-15. But while that 
may be a record breaking crowd for Tec 
Expo, there are over 50,000 CAN instal-
lers, techs and chiefs employed in the in-
dustry! Are you going to be one of 1,000 
that will move their practical knowledge, 
troubleshooting and management skills a 
giant step ahead or one of the 49,000 that 
stay home, drink beer, eat pizza and 
watch N? 

Why Tee Expo? 
Tec Expo was designed to fulfill a large, 

unmet need in the cable industry for a 
technical-only, hands-on workshop/ 
seminar for all levels of CAN technical 
personnel. It neither competes with nor is 
redundant to the NCTA convention or 
state and regional shows. There are no 
politicians or political speeches. There 
are no programmers with premiums. 
There are no lavish — and costly — ban-
quets or wee hour smashes. Tec Expo is 
three days of (nearly) all work. You can ex-
pect to attend practical, how-to training 
seminars on installing and maintaining 
VideoCipher Ils, interfacing mono or ste-
reo commercial insertion equipment on 
stereo channels (it's not as easy as it 
looks), surviving 2° spacing, understand-
ing CLI, signal leakage, system tests, 
BTSC stereo encoders on pay and satel-
lite channels, and where the FCC stands 
on technical regulations. 

For installers there are plenty of topics 
and new products to speed everyday in-
stallation tasks. The latest cable prepara-
tion tools, fasteners, masonry drills and 

bits, required NEC grounding materials 
and hundreds of helpful techniques de-
veloped by the designing manufacturers 
themselves and those with long-term 
hands-on experience will all be on view. 

This year's expo will have a larger man-
ufacturer and vendor display area than 
last year, more than 39,000 sq. ft. of dis 
play area. To fill this space. more manu-
facturers and vendors will be represented 
this year than last, bringing with them not 
just their products to display, but their en-
gineers. technical troubleshooters and 
equipment designers to explain and an-
swer questions, and receive field feed-
back on reliability, features and ease of 
adjustment and service to all that stop by. 
If the product moves or requires manual 
operation, like a new drill, masonry bit or 
staple gun, the manufacturer usually has 
it set up for hands-on test use on specially 
constructed brick and house look-alikes. 
Additionally, companies like Jerrold, 
Magnavox and Hughes bring their class-
rooms or mobile training trailers into the 
display area and give their special tech-
nical training courses. 

In addition to the all-day technical con-
ference, June 12, and manufacturers/ 
vendor mobile classroom sessions. the 
Tec Expo will have more scheduled tech-
nical sessions than any CAN meeting to 
date, including last year's expo. The 
schedule includes 10 simultaneous mini-
breakout workshops, each with a roster of 
industry experts to share their experi-
ences and answer your questions. Every 
hour a bell will ring and attendees will 
move on to the next mini-module of their 
choice. Even with two full days, it won't be 
possible for an attendee to participate in 
all workshops. 
On Sunday, as an appropriate finale to 

all the technical agenda. SCTE will admin-
ister the BCT/E technician and engineering 
level certification exams for distribution 
systems, and video and audio origination. 

Company meetings and awards 
In addition to the ever-expanding and 

diversified program, another reason expo 
attendance continues to climb is that after 
experiencing first-hand the value of previ-
ous expos, many MSOs have scheduled 
their companywide or regional technical 
meetings in conjunction with this year's 
expo for cost-effective limited travel and 
time from the system. Jones, UA, Group W 
and Storer have already scheduled their 
company technical meetings in conjunc-
tion with the Tec Expo. 

Also. many companies have begun to 

'We can't "get by" in a 
modern CATV system 
with addressability, 
VideoCipher Il, stereo, 
PPV, data, etc., with 
12-channel folklore' 

hold incentive programs during the year, 
and the leading installers, techs and 
chiefs are sent to the expo for a job well 
done. 
Much is happening in cable technol-

ogy, techniques and needed skills. We 
can't "get by" in a modern CAN system 
with addressability, VideoCipher II, 
stereo, PPV, data, etc., with 12-channel 
folklore. If you are a cable installer, tech or 
chief engineer and want to move up, 
sharpen your skills and knowledge, or just 
keep current and improve your present 
on-the-job performance, you should defi-
nitely make arrangements to attend this 
year's SCTE Cable-Tec Expo. It could be 
the best investment you'll make this year 
— an investment in yourself. Be one of the 
1,000 or more attending SCTE's Tec 
Expo, not one of 49,000 staying hornalla 
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Remember; in cable's early daA 
when _wmr system went down 

and you had that utterly helpless feeling 
knowing there was nothing you could 
do ti! morning? Back then, service 
meant plugging in a spare amplifier or 
waiting for assistance - usually half the 
country away As an operatcn; you were 
virtually on your own. Recognizing this; 
Jerrold became the first manufacturer to 
supply operators with needed test equip-
ment and strategically-located field 
engineen thus providing the first on-site 
installation support and training. Even 
then, Jerrold was there 

a 

Remember when factory service meant waiting ti! morning? Now... 

JERROLD. 
Service Anytime, 

Anywhere. 
Today's cable systems are becoming more complex and sophisticated 

That means your support needs are more critical than ever. And Jerrold is 
there to help you make the most of your investment with the largest, most 
comprehensive service network the industry has ever known. 

• A Technical Response Center (1-800-JERROLD) accessible 24 hours a day, 
every day. 

• 160 engineers in four locations supporting Jerrold, Century III and 
TOCOM products and systems. 

• Simulation facilities to pinpoint and resolve problems instantaneously. 
• 160 field locations to provide on-site installation and applications support 
• 13 field repair centers located nationwide. 

The Jerrold Service Network. More than service, it's training - upfront 
and ongoing. It's communications. Listening to your needs, providing answers 
and suggesting better alternatives to give you the competitive edge. And it's 
solutions. Three decades of solutions. It's why you can count on Jerrold today 
- and tomorrow - to provide the backup you need anytime, anywhere. 

To learn more about Jerrold's service network, call or write today. Jerrold 
Division, General Instrument Corporation, 2200 Berry Road, 
Hatboro, PA 19040. (215) 674-4800. 

Reader Service Number 42. 

JERROLD 
You know we'll be there. 

GENERAL 
INSTRUMENT 

General Instrument 1984 
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CABLE TV'S GREAT NEW 
REVENUE PRODUCERS 
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HEADEND VIDEOCIPHER (VC2C) 

M/A COM's VideoCipher II, the revolutionary 
descrambler, accepted for use in demanding high 
quality satellite program distribution environments, is 
now available through Anixter's nationwide distribu-
tion network. 

This new system produces a descrambled signal 
that is indistinguishable from the original, even at 
low C/N. 

VideoCipher II descramblers are rack-mounted 
and interface easily to commercial satellite receivers. 

VideoCipher Il can control up to 56 indepen-
dent tiers of programming, and its security system 
assures that a descrambler can only receive pro-
gramming in tiers for which it has been authorized. 

And, when planning to order your VideoCipher Il 
descramblers, remember it's good business prac-
tice to have a couple of spare descramblers to serve 
as common back-ups. 

ANIKEEL® 
COMMUNICATIONS 

CORPORATE HEADQUARTERS: ANIXTER BROS., INC. 
4711 Golf Road, Skokie, IL 60076 (312) 677-2600 — Telex 289464 

• VIdeoCfpOer Is a Regstered Trademark of M/A COM. Inc 1986 Anocter Bros.. Inc 

VIDEOCIPHER II TVRO MODEL 2000E 

Now you can help TVRO customers in your fran-
chised areas to stay tuned to their favorite program-
ming with the Videocipher II TVRO Model 2000E. 

TVRO owners have invested heavily in their sat-
ellite systems. And now some of their favorite 
programming is scrambled or about to become 
scrambled. 

With more than a million and a half people with 
TVRO systems, and thousands buying new systems 
every month, the start of scrambling opens up a 
whole new world of incremental sales for Cable-TV 
System Operators. Act now! Order your M/A-Com 
Videocipher Il TVRO Model 2000E from Anixter 
today. 

Mall To: mom 4711 Go 11 Rd., 
Skokie, IL 60076 

COMMUNICATIONS 
Please send me N/A CON'S VIDEOCIPHER II Technical bulletin. 
Please send me N/A CON'S VIDEOCIPHER II 2000E Technical bulletin. 

Name  

Title  

Company  

Addmms  

City  State Zip 

Phone  
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