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The proven way to eliminate CB 
and ham radio interference 

el RMS 
CA-2600V 

.0.00 y 01 CA.01 F 

That's right, the RMS CA-2600F High Pass 
Filter Matching Transformer eliminates 

most CB and Ham Radio problems quickly 
and inexpensively. It features a high quality. 

miniaturized printed circuit that assures' 
you the standard of excellence you alwaysi 

expect from an RMS product. 
The network and housing is totally shielded. 
The CA-2600F has a usable frequency range 
of 50-300 MHz, rejecting any interference 
from 0-50 MHz. It has a 0.7 db maximum 
insertion loss. The return loss is a minimum 

of 20 db, with a balance ratio of 25 db 
minimum. The CA-2600F has also become 

the standard of discriminating two-way 
cable system operators throughout the industry.' 
For additional information on this fine product 

call us collect at 212-892-1000 or write' 
RMS Electronics, Inc./CATV Division-
50 Antin Place, Bronx, N.Y., 10462 — 

Telex #224652 - 24 hour service — 
Cable Address: "RAMON ICS". 

Canadian Representatives: Deskin Sales Corp. 
Mexican Representatives: TV Cable de Provincia S.A., 

Mexico City, Mexico. Worldwide exports, 
excluding Puerto Rico— Roburn Agencies, Inc.— 

Cable Address: "ROBURNAGE" — New York. 
Telex #23574 "ROBR-UR". 

RMS Electronics, Inc. 1976 

[1MS CATV DIVISION 
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4.5 METERS 
FOR ECONOMY. 
HUGHES FOR 
KNOW-HOW. 

The new Hughes 4.5 meter 
Satellite Video Receiving Terminal. 

Combines with time-proven AML multi-channel 
microwave for totally integrated system. 

I MICROWAVE " 
HUGHES COMMURICRTIORS 

I.   

FORMERLY THETA-COM ni AML 

P.O. Box 2999, Torrance, CA 90509, (213) 534-2146 

PRODUCTS 
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Special CCTA Report 

Canadians Ponder Their Future 
66 get h, Canada!" To a foreigner the 

powerful opening phrase of 
our Northern neighbor's national 
anthem at once expresses exhilar-
ation and perhaps desperation. For 
indeed that vast country has much to 

be proud and thankful for. But all the 
same time, behind those well set jaws 
of the Western Canadians and the 
carefree manor of the French 
speaking, there appears to be grave 
concern for the future of the land and 

KEY LOCK 
TRAPS 

These traps are fitted with a lock to permit parental control of 
programming content. When the key is removed, the pay channel is 
trapped. If desired, traps to remove video and sound are available. 
Also available with magnetic release for hotel application. Call or 
write for details. 

• RIMED 
INDUSTRIES INC. 

291 COX STREET, ROSELLE, NEW JERSEY 07203 • (201) 241-7500 • TELEX 138-005 

1976-GAMCO IND., INC. 

Distributed exclusively in Canada by Media House, 195 First Avenue, 
Ottawa K1S 2G5 Ontario, (613) 236-2404. In Europe, Stock 

Electronics, 74 Rue-De-Hennin, Brussels, Belgium TELEX 846-23-704. 

most certainly communications 
which is to play a vital role in whatever 
happens. 
To a visitor who knows Canada 

best from album after album of 
Gordon Lightfoot ballads there is a 
sense of amazement as to how the 
country's Nationalism compounded 
by its multi-lingual, multi-cultural, 
provincial sectionalism pervades 
every aspect of business and 
personal endeavor there. The 
development of Canadian cable 
television does not escape it in the 
least. 

But, maybe the situation is more 
universal than it appears. We're 
rewriting the Communications Act; 
they have Bill C-43. They're 
concerned about American imports 
of hardware and programming; we 
are concerned about Japanese 
hardware. They thirsting for pay-TV 
answers; though we've been at it a 
while, so are we. Instead of Federal-
State jurisdictional battles, theirs are 
Federal-Provincial. And as already 
mentioned, its confused even further 
by multi-culturalism. 

Despite the situation it was 
heartening to witness how very 
directly the Canadian cable industry 
deals with its problems without the 
webs of political intrigue in evidence 
south of the border. It may be naive, 

Ken Hancock's 
regular "Canadian 
Column" will re-
turn next month 

but it seemed the Canadians say the 
same thing in the back rooms as they 
do at the podiums—whether it has to 
do with urban subsidization of rural 
extensions, ownership of plant, pay-
TV, cut offs for rule exemptions, or 
whatever. 

This self-imposed sense of 
patriotic responsibility will be taking 
on an even greater significance now 
that cable television is being 
purchased in more than half the 
homes in Canada. "With that success 
comes more responsiblility," it was 
echoed by every major speaker at the 
20th annual convention. Part of 
fullfilling that responsibility it seems, is 
developing a concensus about what 
cable television is in Canada. 
CCTA Chairman Phil Lind said that 

without question, the most challeng-
(Continued on page 16.) 

4 CI Ed June 77 



For CATVoperators and engineers, 
HP'S new 

Cable Television 
System 

MEASUREM 
HANDBOOK 
Free from Hewlett-Packard — A world leader in 
electronic test and measurement equipment — comes this 
valuable new publication. It's a must for grasping the 
measurement principles involved in assuring best cable 
system performance. With the growth of cable TV 
and increased demands for quality service, system tests 
must be carried out with increased efficiency and 
precision. This has led Hewlett-Packard to publish a 68-
page booklet describing in step-by-step detail the 
things you need to know for cable system maintenance 
and performance verification. 

Look What This Valuable Book Covers: 
Chapter I. TV Signal and CATV Distribution — 
a brief summary of the signal characteristics and 
distribution methods used in a typical CATV system. 
Chapter 2. Measurement Parameters —an overview 
of the key parameters and their measurement; 
presented to enhance the reader's understanding of 
system proof of performance tests, beginning at 
the headend. 
Chapter 3. Lest Instrumentation —a summary of the 
various types of equipment used in CATV system 
performance testing and a discussion of the 
advantages and trade-offs of each. 
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Chapter 4. Performance Measutements with Signal 
Analysis —a discussion of each measurement 
including specs and accuracies. Step-by-step 
procedures use the Spectrum Analyzer as the key 
instrument for the measurement answers and 
to provide insight into unusual signal conditions. 

It's easy to get your copy. Just ask your local HP field 
engineer. Or write on your company letterhead and 
request it. There no obligation on your part whatsoever. 
Address your letter to: 

CAI V Measurements Handbook, Dept. C 
Hewlett-Packard 
1507 Page Mill Road, Palo Alto, CA 94304 

HEWLETT h PACKARD 

1507 Page Mill Road. Palo Alto. California 94304 

For assistance call: VVashington (301) 948-8370. Chicago (312) 
255-9800. Atlanta (404) 955-1500. Los Angeles (213) 877-1282 



Cans are Fine. but... 

Super Trap 
works better! 

for Long-Term 
Pay TV Security! 

Our unique patented* cable trap offers you: 

• Durability above and beyond any other trap on the 

market ... (resists moisture, temperature varia-
tions and it can survive a fall from a 200-foot tower) 

and, because of our more durable construction it 
will last longer than the drop cable you are now 

using. 

• A low profile because it blends in with its 
environment (looks like the drop cable around its 

installation). 

But that's not the whole story... 

Along with the long term security, for the same price 

you're getting a trap with deep-notch depth (typically 

greater than 70dB) which does a better job of elimi-

nating R-rated audio complaints. And wait until you 

hear our prices for dual-channel traps! 
For a solution to your Pay-TV security problems, join 

the many other satisfied systems operators and call 

or write to: Vitek Electronics, Inc., 200 Wood Avenue, 

Middlesex, N.J. 08846 Tel: (201) 469-9400 

VITEK 
* PAT. NO. 4004257 

ELECTRONICS, 
INC. 

SCIE comments 
Judith Baer, Executive Director 

Giving - and Taking! 

SCTE made quite a name for itself in Chicago. And now, in 
Calgary! We've managed to open up lines of communica-

tions, get management's attention and make a lot of friends. After 
moving into Calgary and the Canadian Cable Television 
Association meeting last month, we'll head for Oklahoma and the 
CATA Second Annual COOS meeting in mid-July. In August it's 
back to Atlanta and the 17th Annual Southern Cable Television 
Association meeting on the 21st. SCTE will be staging "yoyo 
clinics" during each of these events. SCTE has found that giving 
means getting—and there's absolutely nothing wrong with that, 
so long as everybody wins. 

Some SCTE members give a lot to this organization. They take 

a great deal of responsibility, add to their already hectic 
workloads, and get a great deal done. Others, as in human nature, 
find it is easier to simply sit back and let everyone else do the 
work. Some complain, others just remain invisible and provide no 
input whatsoever. Again, that seems to be the nature of humans, it 
is not just a weakness in "technical" people. 

Some organizations also find it fair to give support to SCTE, 
while others totally ignore our existence. SCTE provides 
programming, publicity, support, exposure and mileage to most 
every cable television industry group, and to some outsiders as 
well. SCTE feels this is important to do since we've found it is 
impossible to set yourself aside and continue to grow. With no 
fresh inputs, we all get stale and very, very boring. Besides, what 
is to be achieved by ignoring people? It is certainly no way to 
make, or keep friends and supporters. 

To those members who've worked so hard to help SCTE grow 
and flourish, thank you. To those members who do nothing, that's 
okay—but you'll get more if you do more. To those members who 
only complain and offer not one whit of support, if your criticism is 
well founded, thank you for it because we'll learn from it. To the 
organizations that have supported us and worked toward our 
common goals with us, thank you. To those groups that continue 
to ignore SCTE's presence, you know who you are, and we'll get 
to you yet! 

Meanwhile, SCTE will continue to give, and some will continue 
only to take. 
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Our line amplifiers are made 
to work in rain, snow, sleet and the worst 

ice-storm in Buffalo's history 
On March 2nd and 3rd in Buffalo, 

New York, the rains came. Freezing rain. 
Over an inch. It shut down the roads, the 
airport, the city. And could have paralyzed 
the International Cable distribution 
system. 

But it didn't, not completely. 
Throughout the storm, all our 

distribution amplifiers worked. That's 
right, while the other companies who also 
supplied amplifiers to the distribution 
system had a number of failures and 
succumbed to the worst ice-storm in 
Buffalo's history, we had two perfect days. 
Zero Failures. 

Which means if you're looking for 
dependability in distribution systems 
equipment, come to us. Scientific-
Atlanta's amplifiers, antennas and head 
end products are all designed with the 
knowledge that the show must go on, no 
matter what the weather. Just ask Mr. 
Peter Gilbert, President of International 
Cable, (716) 827-9422. 

For complete information about 
Scientific-Atlanta distribution systems, 
please call 
Jay Levergood, 
(404) 449-2000. 
Or write us. 

Scientific 
Atlanta 

Distribution Systems 

United States: 3845 Pleasantdale Road, Atlanta, Ga. 30340, Telephone 404-449-2000, TWX 810-766-4912, Telex 054-2898 
Canada: 678 Belmont Avenue West, Suite 103, Kitchener, Ontario, Canada N2M-1N6, Telephone 519-745-9445, Telex 069-5239 

Europe: 1-7 Sunbury Cross Centre, Staines Road West, Sunbury on Thames, Middlesex TW16 7BB, England, 
Telephone Sunbury on Thames 89751, Telex 896015 



THE LARGEST 

INVENTORY OF 

BLONDER-TONGUE 
CNN PRODUCTS 

IS AT THE 
OTHER END OF THIS 
TOLL FREE NUMBER 

800-523-5947 
In Pennsylvania, please dial (215) 675-2053 

-721 1-1 cable equipment, inc. 

Peoven Products IN STOCK Make the Differnce!" 
"Where Experienced People and 

969 HORSHAM ROAD • HORSHAM, PA. 19044 215-675-2053 
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New! From Arvun.-. Systems Inc. 
NON-DUPLICATION AND MULTIPLE CHANNEL SWITCHER 

Model DC P-6000 -VC heck these features... 
1/30 Minute Switching Intervals 

• ., Y7 Day Programming on 
Plexiglass Disc 
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« //No Pins—No Diodes 
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TIE MUM 
OF ITS KIND 

AND ONLY $7.25 (5.501 
No other tap provides this protection: 

• Baked-on, Polyurethane Finish plus a Totally Water Sealed 
Assembly • Patented Non-Shearing Center Seizure Mechanism 
• Eye-level Center Seizure Connections • Modular • 5-300 MHz 

*With a standard irridite finish 

Immediate Delivery-Call 6/4/756-9222 

ARNLVWCA'Tiee 
ARVIN SYSTEMS, INC. 

An Arvin industries Subsidiary 
P.O. Box 200, Lancaster, Ohio 43130 



introducing 

THE INDUSTRY'S BEST 

DROP CABLE 
It's true! Value is hard to disguise. It always shows Cerro drop cable. One of the CATV products in our line 
through. of trunk and distribution cable, drop cable, and RF 

For example. Our aluminum tape-braid cable is eco- devices. 
nomical but it still delivers 
quality features engineers 
demand. Like 100% shield-
ing. Excellent isolation. And 
durability. Plus the braid 
coverage over the tape is as 
high as 95%. So radiation 
and direct pick up are elimi-
nated. 
Our bonded foil-braid ca-

bles offer real value too. Be-
cause the foil is bonded to the 
dielectric, connectors slip on 
more readily without disturb-
ing the foil. For less signal 

loss. Less direct pick up. And reduced installation time. 
We also make copper braid drop. Plus a full range of 

CATV sizes, including mini-diameter. And our mes-
sengered uses .062" instead of .051" dia. messenger 
wire for 50% greater strength. 

In fact we're the number one supplier of CATV drop 
cable in the world — offering a wider choice of sizes, 
shapes and conductor configurations. 

4111111/MIF 
— 

unmessengered 

Write for our comprehensive catalogue 

CERRO COMMUNICATION PRODUCTS 
COAXIAL CABLE/RF DEVICES 

Division of Cerro-Marmon Corporation 
Halls Mill Road, Freehold, New Jersey 07728 III (201) 462-8700 



. . . A six-member group of operators and a 
manufacturer have formed a consortium in Canada to 
be known as BCN Fibre Optics Ltd. to conduct a test of 
fiber optics technology beginning with an eight 
kilometer test of trunk in London Ontario. The trunk 
will be running side by side with existing conventional 
trunk. The test link will carry 14 TV channels and 12 
channels of stereo FM. 

Technical 
News 
at a 

Glance 

. . . The Office of Telecommunications Policy's 

Intra-agency Committee on Rural Communications met 
last month to "identify, evaluate and document the 
major regulatory and institutional barriers to the 
improvement of communications services in rural 
areas." The committee, which was established in April 
by OTP director William J. Thaler, must produce a draft 
report of its findings to Congress by August 31. 

. . . Congressmen Timothy Wirth (D-CO) and James 
Broyhill (R-NC) introduced a pole attachment bill on 
May 25, one week after Senator Ernest Hollings 
introduced similar legislation, with the support of 17 
co-sponsors. The bill, which differs from the Senate's 
version by excluding forfeiture, reflects the agreement 
reached by NCTA and NARUC. 

. . . Community Antenna Television Association 
president Klye Moore has called on the Federal 
Communications Commission to reconsider micro-
wave regulations as they apply to rural areas. Moore 
informed the Commission that CATA plans to file a 
request for rulemaking in that regard. Moore said, 
"CATA believes a whole, fresh, new look at the 
microwave rules are in order." 

1 

. . . NCTA has announced the 1977-78 chairmen of 18 
committees. The committees and chairmen are: 
Associates, Irving Faye; Blue -Ribbon, Bob Hughes; 
Communications Act Rewrite, Ralph Baruch; 
Deregulation, John Gwin; Equal Employment, J. 
Richard Munro; Elections/Bylaws, Polly Dunn; 
Financial Affairs, Ken Gorman; Government 

Relations/Cablepac, Doug Dittrick; Independent 
Operators Board, Mel Gilbert; Long-Range Planning, 
Monroe Rifkin; Membership, John Saemon; Pay-cable, 
Gene Schneider; Public Affairs/Information, Richard 
Loftus; Rural Telecommunications, Aaron Fleisch-
man; Satellite, Bill Bresnan; State/Local Regulations, 
Bill Strange; Utility Relations, Bud Hostetter. 

. . . Broadband Communications head Irving Kahn has 
chastised Ma Bell as no "High Priestess" in a speech 
before the Electronic Industries meeting in Hyannis 
Port, Massachusetts. Kahn also took exception to 
extensive lobbying costs by AT&T to bring about 
monopoly power overall communications. 

. The Motion Picture Association of America has filed 
for a declaratory ruling with the FCC saying that 
network practices violate the financial interest rule. 
MPAA president Jack Valenti pictured the three 

commercial networks as "anti-competitive monopsony 
. . . swollen with profits." 



news 
CATA Seeks Changes 
In Microwave Rules 

WASHINGTON, D.C.—During a Federal 
Communications Commission "En 
Banc" meeting last month, Community 
Antenna Television Association 
President Kyle Moore called on the 
Commission to reconsider microwave 
regulations as they apply to rural areas. 
Moore informed the Commission that 
CATA plans to file a request for 
rulemaking late this summer which 
would authorize Rural CATV Relays on a 
shared, non-interference basis. 

Moore told the Commission that a 20 
milliwatt microwave transmitter and 
receiver should cost $108 per channel 
and serve rural areas with as few as 10 
homes. But under present FCC 
microwave rules, the same unit costs 
$2400 per channel, a price economi-
cally infeasible for the small cable 
operators. 

"In other words, where with the 108-
dollar unit I could afford to serve 
settlements with as few as 10 homes, 
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now with a 2400-dollar unit I am 
restricted to settlements or communities 
of approximately 150 homes, "More 
of approximately 150 homes," Moore 
said. "This is a most significant 15 to 1 
ratio." 

The existing microwave regulations 
were largely drawn up during the 1950's, 
according to Moore. "CATA believes a 
whole fresh, new look at the microwave 
rules and regulations is in order," he 
added. 

"We believe that if the present day 
rules that restrict the advance of 
technology were re-appraised, and if the 
rules were not merely relaxed but totally 
rewritten from the ground up, that the 
Commission's 1952 dream of quality 
television for all Americans would move 
several steps closer to realization." 

Canadian Fiber Optics 
Test Announced 

CALGARY, ALTA.—In a move designed 
"to return Canada to preeminence" in 
the field of cable television technology, 
five members of the Canada Canadian 
Cable Television Association and an 
associate member have formed a 
consortium to research and develop the 
uses for fiber optics within the industry. 

The consortium, which includes 
Premier Cablevision of Vancouver; 
Canadian Cablesystems of Toronto; 
National Cablevision of Montreal; 
Rogers Cable TV of Toronto; Cable TV of 
Montreal and Canada Wire and Cable of 
Toronto, are incorporating a new 
company, BCN Fibre Optics Ltd., 
Canada's Federal Department of 
Communications is also expected to 
participate in that $1.5 Million test. 

The test is being termed an "open 
project" with the results to be made 
available to the cable industry in 
Canada. As presently conceived the link 
will have the capacity to carry 14 TV 
channels and 12 FM stereo signals over 
a distance of eight kilometers "with 
studio quality." 

It will be carried out in London, 
Ontario, and will allow technicians direct 
comparison to a conventional system 
over the same distance carrying the 
same signals according to planners. 

Moreover, the Canadians appear to 
be particularly excited about the project 
because of plans to use digital 
transmission. The use of digital 
technology will preclude the need for 
amplifiers in line at regular intervals 
through the system as is necessary with 
analog transmission. It is hoped that the 

digital repeaters will prove their worth in 
lessening signal degradation. 

One of the main goals of the 
consortium, in addition to eventually 
being able to reduce costs through fiber 
optic technology and improving picture 
signal quality, is to be able to more 
practically extend cable television 
service to outlying communities. It is 
generally conceded that microwave 
spectrum is becoming a scarce 
resource in Canada and alternatives are 
being sought to expand distribution 
capabilities. 

Members of the consortium made it 
clear in Calagary, during the CCTA's 
20th annual Convention, that they have 
thoroughly researched the rapid 
developments in fiber optics in the 
United States, and have opted for 
reasons in addition to Nationalism to 
explore the new technology's potential 
domestically. 

Firm agreements with Canada Wire 
and Cable are still being worked out, but 
officials indicated that in the event 
Canadian manufacturers and distrib-
utors are unable to meet the BCN's 
standards, the consortium is prepared to 
look outside of the country. 

The announcement of the groups 
plans was met with a great deal of 
fanfare locally and also rated coverage 
on CBC television and in newspapers 
throughout the country. 

SCTE Records Banner 
Month in Membership 
Sign-Ups 

WASHINGTON, D.C.—Robert Bilodeau, 
president of the Society of Cable 
Television Engineers, has announced 
that membership during May reached 
record numbers. "It's the greatest single 
month of membership, new and 
renewals, Sustaining Memberships and 
the affiliation of 56 SCTE members from 
Canada." 

Comm/Scope Corporation, Times 
Wire & Cable Company and Sadelco 
joined SCTE as Sustaining Members 
during May. "A Sustaining Membership 
is a corporate entity who chooses to 
support the goals of SCTE with an 
annual dues minimum of $100," says 
Bilodeau. "Sustaining Members may be 
either cable operating companies or 
suppliers to the industry." 

More than 50 SCTE members signed 
up during the first three weeks of May, 
with most submitting their dues with their 
applicatons. The affiliation of the 
Canadian members comes from the 
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Toronto, Ontario area of Canada. "We're 
pleased to have this continued good 
relationship with the cable television 
engineers and technicians in Canada," 
Bilodeau said. "And, we're seeing 
increasing participation throughout the 
United States as our members form 
chapters and program local meetings," 
he continued. "Recently, chapters have 
been formed in the Southeast, the 
Upstate New York Chapter is becoming 
quite active, and inquiries are coming in 
from New England, Colorado, Kansas 
and Florida." 

Under SCTE's national structure, 
membership concentrated in any area 
of the nation may start a chapter to serve 
its members. The chapter is formed 
under the SCTE national by-laws, local 
officers are elected and programming is 
set up through the chapter. 

Communications Act 
Rewrite Options 
Papers Available 
WASHINGTON, D.C.—Copies of the 
Options papers prepared by the staff of 
the House Subcommittee on Communi-
cations for use during rewrite of the 
Communications Act of 1934 are 
immediately available for shipment. 

The complete set of 8 volumnes may 
be purchased for $68. Individual 
subjects may be purchased at listed 
prices: OP-1 Broadcasting, $18; OP-2 
Public Broadcasting, $10; OP-3 Cable 
Television, $10; OP-4 Domestic 
Common Carrier, $10; OP-5 Inter-
national Common Carrier, $10; OP-6 
Safety, Special and Mobile Communica-
tions, $10; OP-7 Privacy, $10; OP-8 
Spectrum Resource, $10. 
A mix of any 6 volumes except 

Broadcasting may be purchased for 
$55; any 5 except Broadcast are $48. 
Payment to Universal Information, Ltd., 
1523 0 Street NW, Washington, D.C. 
20005, must be included. A $5 billing 
charge will be added to orders that are 
not pre-paid. 

C-TAM Schedules 
Hollywood Conference 

The Cable Television Administration 
and Marketing Society, Inc., (C-TAM) 
will hold a three day conference in 
Hollywood at the Century Plaza on July 
25, 26 and 27th. It's a first-time industry 
exchange of marketing ideas between 
the motion picture industry and the pay-
cable exhibitors. 

The "C-TAM Goes to Hollywood" 

meeting will provide the group which 
buys, books and markets pay-cable 
television a first time opportunity to 
exchange ideas with the top creative 
marketing people within the motion 
picture industry. 

Speakers for the motion picture 
industry who will tell the cable 

marketers, How the Movies Sell Movies, 
include: Tom Wertheimer, vice 
president of MCA; Gordon Weaver, 
marketing vice president of Paramount 
Pictures; Fred Goldberg, senior vice 
president of United Artists; MCA 
marketing specialist, Willette Klausner, 
and more. 

THIRD ANNUAL NORTHEAST CABLE TELEVISION TECHNICAL SEMINAR 
Sponsored by the 

NEW YORK STATE COMMISSION ON CABLE TELEVISION (518) 474-1324 
In Cooperation with the 
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In the Empire State Plaza — Albany, New York 

PROGRAM 
Thursday, June 16 
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10:30AM STRIP AMPLIFIER HEADENDS — Dwight Staechler, System Engineer of 

Blonder Tongue Labs, New Jersey 
11:30 AM HETERODYNE HEADENDS — Alex Best of Scientific Atlanta, Atlanta, GA 
12:30 PM LUNCHEON — Bob Kelly, Chairman, new York State Commission on Cable 

Television 
2:00 PM LOCAL DISTRIBUTION MICROWAVE — Abe Sonnenschein, Manager of AML, 

icrowave, Torrance, CA 
3:00 PM COFFEE BREAK — Time to meet fellow techs 
3:30 PM FCC ENFORCEMENT — Cecil Ellington, CATV Specialist, FCC, Arlington, VA 

(Slide Presentation) 
4:00 PM SPECTRUM ANALYSIS (VTR Presentation) — 

Ken Foster, Chief of Telecommunications, New York State Commission on 
Cable Televsion 

6:30 PM COCKTAIL PARTY Music by Roslyn Balch, Radio-TV Entertainer 
7:30 PM FORMAL DINNER — Peter Gilbert, President of International Cable of Buffalo, 

guest speaker 
9:00 PM TOUR OF NEW YORK NETWORK OPERATIONS CENTER — A. E. Smith, 

State Office Building, Joseph Doherty and Ira Singer, hosts 

Friday, June 17 

8:30 AM REGISTRATION — NEW YORK STATE CABLE TELEVISION ASSOCIATION 
9:00 AM SATELLITE TRANSMISSIONOF CATV — Bob Tenten, Chief Engineer, HBO, 

New York City 
10:00 AM COFFEE BREAK — Time to meet fellow techs 
10:30 AM DATA TRANSMISSION — Bob Dickinson, President of E-Com Corp., Berkeley 

Heights, NJ 
11:30 AM FIBER OPTICS APPLICATIONS — Bell Telephone Laboratories, Holmdel, NJ 
12:30 PM LUNCHEON — Tony Esposito, Executive Director, new York State Cable 

Television Association 
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CCTA Report 

(Continued from page 4.) 

ing problem facing the cable 
business is to decide for itself what 
exactly it is and what it wants to 
become. 

"Cable television has thus far 
defied definition and this has some 
serious consequences," Lind said. 
"For one thing, the legislators reflect 
this confusion in their legislation." 

Lind asked if the industry was 
content to remain a passive carrier of 
broadcasting signals or should it 
expand its role to include some 
common carrier functions. Should the 
industry become a programming 
entitity? 

Further, he questioned whether its 
good enough to hide behind the 
"uncommon carrier" definition. "We 
must begin the task of clearly 
articulating where we want to be in 
the years ahead," he said, "This is 
going to be a most difficult task, for it 
means isolating all the posibilities, 
selecting some, and then spending 
time and resources to develop them 
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to the point of presentation to the 
regulatory agencies and the public." 

Canadian Radio-Television and 
Telecommunications Commission 
Chairman Harry Boyle's concerns 
are much the same, perhaps with a 
twist. Boyle addressed the conven-
tion and said that there is very little to 
be gained by an exhaustive search 
for the correct theoretical description 
of what cable television is and is not. 

"What is more important," he said, 
"is the perception of the regulator, 
derived from statutory authority, as to 
the nature of the undertaking that is to 
be regulated." 

As for the industry, he placed the 
importance on its perception of "the 
scope and limits of its responsi-
bilities." And, he quickly added, "The 

Commission has never deviated from 
an essential interpretation that cable 
is an integral part of the broadcasting 
system." 

He said, "the Commission has not 
treated cable as a traditional carrier 
imposing rates of return, tariff filings, 
and cost allocations on cable 
opeations. Quite the contrary is true." 
CCTA Chairman Michael Hind-

Smith likewise stressed the import-
ance of the industry's relationship 
with broadcasting. In his annual 
report he chose the word "interface" 
to apply to what he said was 
substantial progress in improved 
relationships with broadcasters. 

Seeking even better cooperation, 
Hind-Smith called for higher 
exemptions for program substitution 

CRTC Chairman Harry Boyle 
collects himself after addressing 
the convention. In background are 
convention chairman Jack Davis 
and vice chairman Noel Bambrough. 

Proceedings of the 20th Annual 
CCTA Convention were cablecast 

on two channels in French and 
English. 
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obligations, restoration of local FM 
signals for background audio, and 
further discussion of cable's future as 
an advertising medium. 

But, generating as much excite-
ment as anything, was the announce-
ment of BCN and the fiber optics 
experiment. (See page 14.) It has 
such strong appeal to the Canadian 
psyche. They have felt for years that 
they have been preeminent in 
cable television; but, that perhaps, 
recently, they have let that leadership 
slip away. 
The opportunity is there once 

again to regain that status they feel 
they have lost. They are collectively 
pleased to be taking the initiative, 
even if they can't accomplish their 
goals entirely with their own 

Technical 
session on 

extension of 
services ex-

plored micro-
wave, satellites 
and fiber optics. 

resources. 
But, as CRTC's Boyle said, "We do 

not have the luxury of holding up 
technology while we study what to do 
with it." Most Canadians at the 
covention seemed to agree. 

And they must decide whether or 
not they agree with Boyle when he 
says" . . . we use the comfort of old 
habits to protect us from exploring the 
potential of new technology." 
"We cling," he said, "to the 

common carrier mythology that there 
is no relationship between content 
and means of distribution of 
communications. The truth is, we are 
in the grip of increasing communi-
cations technology that will shape 
content and influence our lives."0 

—Pat Gushman, Editor 

E.R. Jarmain, 
chairman, Cable-
systems Engi-
neering Limited, is 
interviewed by a 
television reporter 
following the 
announcement of 
the formation of 
BCN, Ltd., and the 
entity's plans for 
testing fiber optics. 
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Before 

It happened every time I did a - 
"measurement by comparison" check 
on the Test Bench. I'd hook together 
the most expensive gear in the lab, 
put the display on a scope, and there • 
it'd be... tilt, notches and lumps! 
Generally about .5 to 1 dB worth. 

Then I learned that Wavetek has 
put together a complete system for 
making measurements by comparison. 
It costs less than $1,250, plus another 
$545 for the le scope. But the best 
news is that Wavetek's system lets me 
eliminate enough RF tilt to get 
a correlation of 0.1 dB. 

If you're interested, you really 

should call collect, write, or circle 
the reader service number, but 
I can tell you this much: The system 
has two parts, .a Model 1067 Sweeper 
and a Model 1075 Comparator. The 
sweeper goes from 1 to 400 MHz 
with flatness better than 0.25 dB, and 
RF output calibrated from +57 to 
—13 dBmV. The comparator accepts 
power and timing signals from the 
sweeper so the known and unknown 
ports are always phased properly. 
Controls to adjust tilt for Channel A 

compensate for most loss and 
and tilt plus gain for Channel B wA 
tilt errors of the test bench 

cables and terminations. (That's the 
part I like.) There is also a function to 
introduce "tilt loss" and "flat loss" 
to simulate cable. 

To sum it up, next time you're 
running into problems with tilt, notches 
and lumps...I'd lean towards Wavetek. 
WAVETEK Indiana Incorporated, 
66 North First Ave., Beech Grove, 
Indiana, P.O. Box 190, Beech Grove, 
Indiana 46107, Tel. (317) 783-3221, 
TWX 810-341-3226. 

VETEK 

"Tilt drove me half crazy 
until I discovered Wavetek's 
new CAW sweep system!' 

Harvey Smith, CATV technician 

After 





Reliable Design for 
Field Installation and Tests 

Part I 

NCTA 1977 

A. Lochanko 
American Electronic Laboratories, Inc. (AEL), 
Lansdale, PA 

TI oday's economics require a CATV system to provide more than just low initial cost. The system must be highly reliable, 
deliver high picture quality, and ensure low maintenance costs. 
Also, adequate margins must be provided, through conservative 
design and specifications at all levels, to allow for an increase in 
channels carried, alignment errors, test equipment 
miscalibration, and system expansion. 

AEL has recently installed a high-reliability low-
maintenance CATV system in Wilson, North Carolina. The 

system is a single-cable sub-split type having a total cable length 
of 116 miles. It incorporates 80 bi-directional trunk stations and 

300 line extender stations. Currently, over 4,000 well satisfied 
subscribers are served by the system which is intended to serve 
up to 7,000 subscribers. 

Since being installed, the system has provided outstanding 
performance in all critical parameters such as: 

• Transmission response flatness 
• Distortion levels 
• Signal-to-noise ratio 
• Hum modulation 
• Stability with temperature variations. 

The service record has shown that the system is highly reliable, is 
easy to maintain, and is stable under extremes of temperature 
and humidity variations, which have been very severe this year. 

The following paragraphs present the basic concepts 
considered in the design of the hardware and the system. Also 
covered are the results of post-installation performance tests. 
The concepts presented will provide useful background 
information to system designers, field personnel, and system 

owners. 

System Design Concepts 
The refinement of a CATV system is determined primarily by 

the requirements of picture quality and the need of stable, reliable 
performance under changing environmental conditions. 

Among the major electrical parameters determining picture 
quality are the level of distortion products in the system, the 
overall signal-to-noise ratio, flatness of transmission response in 
a given channel, ghosting due to reflections (mismatches), and 

group delay. 
Part of the Wilson, North Carolina, system is shown in Figure 1. 

The cable network consists of 0.750 in., Parameter 1 cables for 
the trunk spans and 0.500 in. Parameter 1 cables for the feeders. 

The RG-59/ U cables (foam polethylene) are used for the tap-to-
customer spans. Knowing the cable types used, transmission 
frequencies, and the ambient temperature, the cable losses are 

easily determined. Typical cable losses of 68°F are: 

Cable 
Length 

Cable Type (ft.) 

RG-59 / U 100 
Foam 
polyethylene 

0.500 in. 1490 
Parameter-1 

0.750 in. 2120 
Parameter-1 

Loss at 
270 MHz (dB) 

4.15 

Loss at 
50 MHz (dB) 

1 73 

21 8.3 

21 82 

The loss values vary by approximately 1.1 percent for each 10°F 
change in ambient temperature. 

The cable spans on Figure 1 are 21 to 22 dB at 270 MHz; these 
cable spans take into consideration final achievable 
performance results with minimum hardware used in the system 

System optimization requires evaluation of noise and 
distortion parameters; these parameters determine the number 
and types of amplifiers in the cascade, system cable spans, and 
optimum operating levels, as shown in the Appendix. 

On the average, a typical TV channel signal delivered to a 
subscriber in the Wilson, North Carolina, system has the following 
characteristics: level from 3 to 6 dBmV, depending upon the 
customer's location in the local distribution system; cross 
modulation distortion level better than -56 dB; composite 
intermodulation levels better than -65 dB; flatness variation over 
a video channel better than 0.06 dB; gain variation to 0.5 dB 
maximum; slope variation +0.25 dB. For a TV picture of excellent 
quality (no perceptible "snow"), the signal-to-noise ratio must be 
at least 45 dB. Tests on the Wilson system have shown the signa:-
to-noise ratio to be 46 dB. Refer to the Appendix for derivations of 
the above parameters. 

Refer again to Figure 1. Twelve-channel air link television 
signals are received by the antenna array, processed at the 
headend and sent over the main transportation run to the hub. 
The main transportation cable runs are 2100 to 2220 ft. in length 

and represent cable losses of 21 to 22 dB at 270 MHz per run. The 
signal flow from the hub can be easily traced. 

The system design specifications were achieved by 

employing an ASG (Automatic Slope Gain) station at every third 
trunk location. This limited use of the ASG stations is achieved by 
careful design of the automatic control circuitry resulting in a 
station that tracks cable with extremely good correlation over a 
wide temperature range as shall be shown. Good temperature 
compensation ensures stable performance. 

The ASG uses Ch. 5 and Ch. 12 for the control carriers without 

any appreciable effects caused by sync or other modulation. This 
is achieved by employing the true peak detector combined with 
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sync filtering in the detector circuits. Temperature stability of the 
control module is achieved by using temperature-stable 
capacitors in the tuned circuits. Also, other temperature 
compensating devices are used in the detectors to stabilize drift 
due to the diodes and the operational amplifier. The temperature 
stability of the circuits is ensured through proper compensation 
techniques. The time constants of the ASG circuits are such that 
short time variations in the signal do not noticeably affect the gain 
or slope of the system. Only the long-term variations, such as 
temperature effects, will cause the ASG circuits to respond; 

however, the detector design minimizes recovery time from large 
amplitude transients. The adjacent channel's interference to the 
control carrier has been minimized by using stable, highly-

selective circuits and filters in the control modules. 
The function of the ASG module is to compensate for effects 

of long term temperature variations of cable; it accomplishes this 
function in conjunction with the gain and slope circuits in the 
trunk module. The pin diode slope and gain circuits are designed 
to ensure excellent cable tracking for 10 dB of cable variation. 
This is accomplished by ensuring that these circuits, as well as all 
others, maintain at least 18 dB of input and ouptut return loss. As a 
result, there is a minimum of deterioration in tracking 
characteristics over the entire adjustment range. 

To compensate for cable characteristics, each station uses 
fixed equalization 3 to 5 dB less than the cable being 
compensated. The additional equalization is provided by the 
slope control circuits manually or automatically. 

To maximize station cascadability, it is essential that the 
amplifier module have as large a noise and distortion 
performance window as possible. The Mark IV station trunk 
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Figure 1. Typical Trunk Section of Wilson, North Carolina System 
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module has achieved this by using a pin diode gain control 
attenuator at the amplifier's input. To accomplish this, two critical 
performance parameters must be optimized; namely, insertion 
loss and return loss. 

The amount of insertion loss in this circuit is directly additive to 
the noise figure of the input hybrid in determining the overall noise 
figure of the module. In recognition of this requirement, the 
insertion loss of this pin diode circuit has been maintained at 0.5 

dB. This slight compromise in noise figure is overshadowed by 
the improvement in distortion performance when compared to a 
circuit that would place the pin diodes after the input hybrid 
wherein, with higher levels present, the diodes would add 

significantly to the station's distortion. 
The attenuator's second design parameter, return loss, is 

equally important since it directly affects response flatness, cable 

power is accomplished at each station and is also discussed 
below. 

The block diagram of Figure 1 demonstrates the manner in 
which any similar system can be developed by using high-quality 
versatile stations. Figure 2 shows local signal distribution in the 
Wilson system from a typical trunk station to the TV set. Local 
distribution from the ASG station No. 14 (on Figure 1) is typical of 
the entire system. 

Local distribution in this area is accomplished using 0.500 in. 
Parameter 1 coaxial cable and four AEL CVT-5E line extender 
stations. Signal input to the line extenders is 19 +2 dBmV; output 
levels are approximately 42 dBmV for high band signals and 39 
dBmV for the low band. Signal taps to the subscribers are 
represented by the small rectangles. Distribution to the 
subscribers is accomplished by RG-59 / U cable; tap loss for 
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Figure 2. 2. Wilson, North Carolina, CATV System 

tracking performance, the characteristics of the station's input 
diplexing filter, and the return loss of the entire station. Observe 
that, as a result of locating the pin attenuator at the input, the 
station exhibits a constant carrier to noise. This simplifies carrier 
to noise calculations for temperature variations. Even more 
stringent controls on return loss are established for cascaded 
building blocks within the station in order to hold the very flat 
response which will be discussed later. 

The AC power is inserted into the cable runs by corresponding 

AC power supplies as shown in Figure 1. Programming of the AC 

(Local Distribution from Trunk Station No. 14) 

each subscriber circuit is noted in the rectangles. Other aspects of 
the distribution are marked on Figure 2 (equalization, cable 
spans, etc.). 

The CVT-5E extender stations with their low distortion and 
adequately flat transmission response will permit expansion of 

the distribution system as system expansion becomes 
necessary. The low distortion is achieved by using high-quality 
hybrid devices in the amplifiers. 

The packaging approach in the CVT-5E station allows good 
thermal paths for the active devices in the station. This results in a 
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relatively low temperature rise within the housing and 

subsequently high reliability. 

Trunk Station Design Concepts 
The station's design features greatly affect the system's 

performance. To ensure high-quality station performance, the pin 
diode slope circuit and its control circuitry must precisely track 
cable slope while maintaining an excellent match to surrounding 

circuits. 
Several aspects of the Mark IV stations design are considered; 

namely, the rf signal paths, base plate, passive devices, rf 
modules, power supply, protection circuits, and packaging 
principles. 

The rf signal flow paths are presented in Figure 3, "Mark IV 
Functional Block Diagram," and are self-explanatory: they 
represent a two-way station with signals from the Trunk Input to 

the Trunk Output port and also to the feeder cables (54 to 300 
MHz); the return path (5 to 32 MHz) is from the Trunk Output port 
to the Trunk Input port; also from the Feeder Cables to the Trunk 
Input port. The station may have either Manual or ASG control of 
gain and slope. 

In the Wilson system, the return path of 5 to 32 MHz capability 
is not used at the present time, but it is an integral part of the 
installed and tested equipment. Plug-in untuned modules will 
complete the upstream path with only level setting required. 

In addition to wide design margins for electrical parameters, all 
station modules must be considered in terms of mechanical 

design criteria. Factors to be considered, in addition to the 
temperature rise contribution of each module are: ease of 
handling, ease of adjustment, plus ease and economy of repair. 

The temperature rise contribution of each module is 
minimized by substantial heat sinking of components within the 

module and by careful attention to the design of the mechanical 

interface of the module with the station housing. Good mechanical 
interfaces ensure that heat generated by each module will be 
rapidly conducted to the station housing and then to the 
surrounding air. Low temperature gradients within the housing 
preclude the detrimental effects of local hot spots on electronic 

components. 
The Mark IV station contains the base plate, power supply, and 

all signal modules within a cast aluminum housing designed to 
provide a low packaging density environment. This environment 
ensures that temperature changes within the housing are 
relatively moderate and provide good electrical stability and 
freedom from failures related to thermal effects. The hottest area 
temperature within the housing (heat sinks) is 84°C maximum at 
60°C still air ambient test. 

All station modules are considered in terms of mechanical 
design criteria; temperature rise within modules is minimized by 
adequate heat sinking within the module and from the module to 
the housing areas from which heat conduction to the surrounding 
air is good. 

The base plate contains all passive devices such as: diplexers 
for two-way operation, directional couplers, splitters, plug-in fixed 
attenuators, plug-in fixed equalizers, fusing, surge protection 
devices, and ports for plug-in modules. 

Overall rf signal flow has been planned to guarantee logical 
signal flow resulting in ease of field installation, structural 
isolation of the high level bridger output from the trunk input, and 

structural isolation of all upstream-from-downstream signals. 

Feeder maker modules are of such a design that they 
effectively do nothing to the signal other than split it, which is, in 
fact, their sole function. 

TRIPLE CROWN 
ELECTRONICS INC. 

SIGNAL PROCESSOR-MODEL TSP 

Our full product range includes: 

• SMALL SYSTEM TRUNK AMPLIFIERS 
• APARTMENT AMPLIFIERS 
• LINE EXTENDERS 
• FEED FORWARD AMPLIFIERS 
• SIGNAL PROCESSORS 
• 8-32 CHANNEL SIGNAL SOURCE 

Write or Call 

42 RACINE RD., REXDALE 
ONTARIO M9W 2Z3 
Tel: (416) 743-1481 

0 )11/ 
eZs eP  
We specialize in repairing faulty, noisy, 

intermittant CATV line equipment. We will 
restore your Coral-Vikoa or other line 
equipment to serviceable condition. 
Our service is available for system 

managers who want to keep their equipment 
in the air; our normal two-week turnaround 
is a big step in that direction. 
Make us prove it to you by sending us a 

trial shipment for repair today. 

CEI CORPORATION 
219 Rogo St. 

P.O. Box 501 
Grenier Industrial Village 
Londonderry, NH 03053 
603) 623-8888  I 
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Figure 3. Mark IV Station Block Schematic 

The reliability and efficiency of the station's power supply 
deserves extensive treatment. The station is not only dependent 
on the power supply's performance, but also on its location in the 

cascade; the inability of the power supply to function properly can 
result in a catastrophic system failure. 

The power supply is an area of major concern for the station 
designer as it contains most of the heavy current circuit elements 
and, therefore, is the major site of heat generation and the major 
contributor for circuit element failures related to thermal effects. 
Good efficiency combined with low packaging density and 
adequate heat sinking to the housing surfaces ensure markedly 
reduced failure probability of all elements comprising the station. 

This approach to power supply design suggests the selection 
of conventional series regulators rather than switching-type 
regulators. Switching-type regulators provide good efficiency 
with low dissipation (necessary for high-density packaging 
designs) for a wide range of AC input voltages in the system. The 
switching-type regulators, however, are more subject to damage 
than the series-type when subjected to the transients frequency 
encountered in operational systems. Transient safeguards for 
switching-type regulators are very often designed to handle the 
worst case of a given geographical or local area of installation. 
The transients that must be considered (for any type of the 
voltage regulator) include power line turn-on or turn-off induced 
surges, induction due to adjacent power lines with abrupt load 

changes, and lightning strikes. 
The quality of the station's grounding system, both within the 

housing and at the local site (earth ground return) can not be 

overstressed. All module grounds must converge into a common 
station ground. According to regulations, all ground returns from 
the cable and wire systems on a utility pole (telephone, CATV, 

power lines of low and high voltage) must have common 
conductor to ground (earth); this conductor presents a major 
problem when its impedance is high. Also, the ground impedance 
from the return conductor to earth may contribute to the common 
high impedance path; soil type, presence of moisture and the 
return conductor surface area in soil determined quality of the 
earth ground. For good reliability, all local grounds should utilize 
heavy conductors and provide adequate and reliable contact 
with a good earth ground. The transients mentioned above may 
also damage any module in the station as well as the power 
supply. 

In most power supply designs, the series-path power 
transistors and associated components are the first crcuit 
elements to be damaged by heavy transients. The series-path 
transistors of a switching-type regulator are, however, more 
susceptible to transient damage. Since switching operation 
occurs at about 20 kHz and the transients apt to cause transistor 
damage are of a millisecond (or less) duration, heavy transients 
imposed on switching-type regulators during the off period (when 
input impedance is high) are likely to damage the device. 
Improvements in the area of transient protection for transistors 
operating in this manner will be necessary before switching 
regulators can operate with the same immunity to transients as 
series pass regulators. 

The trapezoidal waveform AC input voltage, of either 40 or 60 
Vrms or 20 to 30 Vrms, is taken directly from the cable system. 
System DC voltage is isolated in the station by an input 
transformer which has multiple primary winding taps. One of the 
taps is selected during installation to match the individual 
station's AC voltage. The six taps provided on the transformer 
provide an effective and inexpensive way to maintain high 
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efficiency (70 percent). The voltage drop in the series-path 
transistor of the regulator is kept to a minimum, and the 
temperature rise within the housing is minimized, assuring higher 
reliability and stable performance of all modules within the 
housing. 

Standard features of this supply include input and output 
overvoltage protection as well as short circuit protection. When 
the power supply senses an over-voltage condition, a crowbar 
circuit fires, thus opening a fuse and thereby protecting the 
station from damage due to prolonged over-voltages. The short 
circuit protection is of such a nature as to protect the power 
supply from damage. Resumption of normal power supply 
operation occurs after the short has been removed. Both the 
chokes and the copper paths of the trunk power passing circuit 
are capable of carrying the full current output capability of the 60-
volt squarewave power supply. 

To be able to establish which tap to use at a given cascade 
station a conveniently located DC test point is provided in the 
station's power supply. This test point will show the DC voltage in 
the voltage regulator before regulation. This voltage value is 
primarily a function of the AC rms value of the trapezoidal voltage 
applied to the isolation transformer's primary. A regular DC 
voltmeter can be used to select the tap for lowest heat dissipation 
in the series path transistor. The rms value of trapezoidal voltages 
measured in the field is speculative at best. 

AC power programming flexibility is achieved by the 
incorporation of an additional fuse circuit; this fuse allows 
independent powering of the trunk from the distribution ports, or it 
permits the trunk and distribution lines to be tied together for 
powering purposes. Protection from the surge voltages is 
achieved by using ruggedized, fast-firing surge protectors at 
each port of the station. 

With a primary design objective for the trunk station being the 
minimization of performance degradation for the broadband, 
extremely flat, low distortion hybrids, it is necessary that all 
circuitry in the station be flat, have good return loss, and minimize 
loss and distortion. As seen earlier in this article, not only is the 
design of the circuit important but also the circuit's location is 
important in determining the station's performance. Maintaining 
at least an 18 dB return loss not only ensures a minimum 
deterioration in flatness of the hybrids but also limits the number 
of controls necessary to optimize that flatness. As a result of all 
these considerations, the number of "pooch" adjustments in the 
trunk and bridger modules has been held to two. These two 
controls take corrective action at the extreme ends of the 
bandpass only, not in the middle of the band. 

Appendix 

For the purpose of this document we will assume that all 
cascaded amplifiers are identical, have similar performance 
characteristics, and are separated by identical cable lengths 
each of which has a loss equal to an amplifier gain. From this, two 
basic quantities may be obtained: noise and distortion; these 
characteristics determine the quality of the resultant TV picture 
and the final length of the system. 

a. Noise Relationships 

The noise output of a single amplifier with a terminated input is 

N1 = 59 + G1 + F1 (dBmV) (1) 

where, 

G1 = operating gain of amplifier in dB 

F1 = noise figure of amplifier corresponding to G1 gain (in dB). 
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THE CUCKOO—Although barely one-half year old, 
this "new bird" is revolutionizing the way CATV 
systems patrol for radiation leakage. Install the Cuckoo 
at the headend and patrol with a simple FM portable or 
car radio. It's simple...accurate and it can be used 
with virtually no set-up time by anyone who can turn 
on an FM radio and listen. 

THE CUCKOO—a "tame bird" with a skinny appetite. Only 

$295.00 (complete), and two week delivery. From the CATV 
Test Equipment House. 

174 S. FIRST AVE. BEECH GROVE, IN. 46107 317-787- 9426 
For further information, see card on page 28. 
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The lowest allowable signal output is: 

Smin(1) = N1 Rmin = 59 + G1 + F1 + 

Rm in (dBmV) (2) 

where, 

Rm in = lowest acceptable signal-to-noise ratio (S/N) in dB. 
See Table 1. 

Table 1. Acceptable Signal-to-Noise Ratio (S/N) Levels 

(2) 

TASO Picture Rating S/N 

1. Excellent (no perceptible snow) 
2. Fine (snow just perceptible) 
3. Passable (snow definitely perceptible but not 

objectionable) 
4. Marginal (snow somewhat objectionable) 

45 dB 
35 dB 
29 dB 

25 dB 

The system noise figure is determined as: 

Fm = F1 + C (dB) 

where, 

o = 10 log m (cascade factor) 

m = number of amplifiers in cascade. 

The noise output of the last amplifier is: 

Nm= Ni +C 

= -59 + Gi + F1 + C (dBmV). 

Therefore, the lowest allowable signal output from the last 
amplifier is: 

Sm in(m ) = Nm + Am in 

= -59 + Gi + + C + Am in 

= Smin(1) + C 

= S min(1) + 10 log m (dBmV). 

b. Cross Modulation Relationships 

X Mm = XMi + 2C 

where, 

(3) 

(4) 

(5) 

(6) 

XMm = system cross modulation 

XMi = cross modulation of one amplifier 
C = 10 log m (as shown in equation 3). 

To determine the system maximum output, with system cross 
modulation expressed as XMmax, use the relationship: 

smax(m) = Smax(1) -10 log m 

= Smax(1) 

where, 

(7) 

m = number of amplifiers in cascade 

Smax(1) = output in dBmV from one amplifier where cross 
modulation SMmax is on the worst channel with 
the other channels measured at the operating 
gain. 

The system cross modulation XM m = XMi + 2C = SM 1 + 20 
log m. 

c. System Noise and Cross Modulation Effect  

To relate noise and cross modulation on system length, the 
term tolerance (TS) will be used as the allowable variation in 

level that does not produce objectionalbe picture degradation. 
This is expressed as the difference in dB between the lowest 
permissible output (determined by noise) and the highest 
permissible level (determined by cross modulation). 

For a single amplifier this is expressed as: 

) = Smaxo -Smin(1 ) 

Smax(1) +59 - G - F1 - Rmin (dB) 

where, 

Smax(1) as in (7) 

For a cascaded system, the system 
expressed as: 

Smax = Smax(1) - C; 

system minimum output is expressed as: 

Sm in = -59 + Gi + F1 + C + Rm in; 

and system tolerance is expressed as: 

Ts - Smax(m) - SmIn(m ) 

(8) 

maximum output is 

(9a) 

(9b) 

- - Rmin - 2C Smaxo ) +59 - G1 

= - 2C (dB). 

(9c) 

d. Maximum Number of Amplifiers  

From equations 8 through 9c we may derive the value of 

tolerance equal to zero as: 

T1 = 2C; Ii - 2C = 

With the value of Ts equal to zero for the maximum number of 

cascaded amplifiers, the tolerance of a single amplifier 
approaches the value 2C. During the state of zero tolerance 
only one operating level is posible. 

(10) 

e. Optimum System Operating Level  

The optimum system operating level is defined as the 

operating level that is halfway between the maximum and 
minimum output (i.e., this is the midpoint between the level at 
which cross modulation becomes objectionable and the level at 
whicli noise becomes intolerable). 

From equation 7 we have the formula: 

Smax(m) Smax(1) C 

where, 

2C = ) for zero tolerance 

Therefore, 

max(m) - max(1) ) (11) 
2 

In order to find the optimum operating level for each amplifier in 
a cascaded chain, subtract one half the single amplifier tolerance 
from the single amplifier maximum output. At zero tolerance: 

Smin(m) = Smin(1) + 1-(1) 

2 
(12) 

f. Triple Beat Distortions, Second Order Distortion  

The occurrence of composite triple beat distortion is due to 
the third order distortion in the active devices of the system. The 
visible threshold level of the triple beat distortion is 46 dB below 
the peak carrier with 30 channels. However, AEL amplifier 
performance specifications far exceed these requirements and 
perform exceptionally well for this criterion. 

The second order distortion levels also are very low (-68 dB 
or better). 
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THE CUCKOO 
Although barely one-half year old, 

this "new bird" is revolutionizing the way CATV 
systems patrol for radiation leakage. Install the Cuckoo 
at the headend and patrol with a simple FM portable or 
car radio. It's simple. . .accurate and it can be used 
with virtually no set-up time by anyone who can turn 
on an FM radio and listen. 

Please send further information on THE CUCKOO ... 
M . . . the "tame bird" with a skinny appetite. Only 

$295.00 (complete), and two week delivery. From the 
CATV Test Equipment House. 

STATE 174 S. FIRST AVE. 
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Survey Reveals Heavy 
Spending On Test Gear 

Sophisticated data communications 
networks require an ever-increasing 

range of telecommunications test equip-
ment, according to a new study from 
International Resource Development Inc., 
a market research firm. Based upon an in-
depth survey of more than seventy major 
users, the study points to the develop-
ment of new domestic and international 
satellite *systems, and the growing 
demand worldwide for improved 
telecommunications, as reasons for the 
"skyrocketing" growth in the test 
equipment market. 

The 185-page report entitled "Tele-
communications Test Equipment" says 
that worldwide shipments of telcom test 
gear this year will exceed $1 billion, and 
the market will pass the $2 billion mark by 
1982. Communications common carriers 
are the largest users of test equipment, 
according to IRD, but there has been a 
rapid increase in the use of test gear by 
communications users, particularly the 
"Fortune 1,000" type of large companies, 

many of whom have their own extensive 
data communications networks. 

Not a single communications user 
interviewed expected to reduce spending 
on telecommunications equipment during 
the next few years; all expected to be 
spending at least as much next year; and 
some users planned to increase their 
expenditures by "several hundred 
percent". On the basis of the survey, IRD 
expects most telecom market sectors to 
expand by at least 15% per year, with 
some sharply higher increases in certain 
categories, such as tech control gear in 
data communications systems. 

The spread of domestic and inter-
national communications satellite 
networks will also bring with it extensive 
test equipment needs, the report says. 
IRD predicts a strong upsurge in 
telecommunications usage to result from 
new communications offerings from such 
suppliers as IBM-backed Satellite 
Business Systems. 

As the use of test equipment has 

widened, according to IRD, the manu-
facturers have responded to a market 
demand for better "human engineering" 
of the equipment, with more automatic 
features and digital readouts. At the same 
time, the use of microprocessors and 
Large Scale Integration (LSI) has resulted 
in smaller and more portable equipment. 

The IRD report analyzes the opera-
tions of more than one hundred suppliers 
of telecommunications test equipment, 
with estimates of each supplier's market 
share in each market subsegment. IRD 
points to the very attractive profit margins 
as evidence that users are more 
concerned about quality and per-
formance than about price. The report 
points out that it is still possible for a small 
company to enter the test equipment 
market and expand rapidly. 

Documenting its market estimates by 
a supplier-by-supplier revenue break-
down, coupled with the results of the user 
survey, IRD estimates the present size of 
the telecommunications market to 
exceed $1 billion worldwide, with 
spending of about $600 million in the U.S. 
in 1977. The report includes ten-year 
market projections for the U.S., Western 
Europe and Japan, and discusses the 
reasons for geographical differences in 
the growth of each market segment. D 
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Testing 
Video Signal to Noise Ratio 
Using a Modified Staircase Waveform 

1:> NCTA 1977 

By Robert C. Tenton, Home Box Office 

W hile there are several measurement techniques that are 
used for measuring video signal to noise ratio, they 

generally require specialized test equipment. Broadband RMS 
voltmeters have been used to measure the noise level of a 
system in the absence of a test signal. 

Rhode and Schwarz produces a video noise meter that 
measures the noise on a flat field waveform but it is not common 
in the CATV field. Tektronix has an instrument which strips the 
noise from part of a line of video (Figure 1). Calibrated noise from 
this instrument is then inserted by the operator until the noise 
inserted appears on an oscilloscope to be equal to the noise on 
the signal (Figures 2 and 3). Lenco manufactures a device which 
uses a tangential noise measurement technique. This 
measurement is made by displacing the waveform vertically by a 
variable voltage; the traces are then brought together until the 
dark band observed between the two waveforms disappears 
(Figures 4 and 5). The displacement voltage which is directly 
related to S/N ratio, is measured by a logarithmic digital voltmeter 
in the instrument which displays the S/N ratio directly in dB. 

Another approach (described in the NTC Report Number 7) 
uses an oscilloscope and low pass and weighting filters. The 
technique requires estimation of the quasi-peak-to-peak 
amplitude of the noise at blanking level; quasi-peak-to-peak 
being defined as "the average level [of the noise] ignoring large 
occasional spikes of noise." The measured voltage is converted 
to the video S/N ratio by referring to a graph. 

Methods which require only a TV set would be ideal, but at this 
time there does not appear to be an accurate way to do this, 
although several approaches were investigated. The next 

ithille..... ¡ y 7 " 

Figure 1 

approach was to rely on a wideband (10 MHz) general purpose 
oscilloscope with low pass and weighting filters. 

Measurement Technique 

In order to make a satisfactory S/N measurement, a low pass 
filter is required to remove noise energy which may be present 
above the desired video bandwidth. In addition, a CCIR Weighting 
Filter is used to "shape" the noise over the frequency band to 
correspond to the response of the human eye. It should be noted 
that all S/N measuring techniques use these filters to obtain a 
weighted S/N ratio. The oscilloscope used in the measurement 

Figure 2 

Figure 3 
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should have a bandwidth which is flat in the area of interest which 
means that it should have about a 5 MHz to 10 MHz bandwidth. 
Sensitivity should be about 20 mv/division minimum, and DC 
coupling is desirable although not necessary. 

The S/N ratio measurement is made by setting the horizontal 

sweep to display one field of the test waveform. If the scope 
sweep has a vernier control, the display can be adjusted to have 

each of the 10 groups of steps fill one horizontal division; 

therefore each horizontal division will correspond to a specific 
S/N ratio. The S/N of the system corresponds to the last step 

which is completely filled by noise of uniform brightness. 

Figure 4 

M I  1  

Figure 5 
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The next step(s) which corresponds to a lower S/N ratio(s) will 

have a dark space (or "banding") between them. If banding 
appears between all steps, the S/ N ratio is 57 dB or better; if the 
spaces between first steps are filled with noise, the S/N ratio is 56 

dB. If the first and second steps are filled, then the S/N ratio is 55 
dB and so on down to the last step. If the tenth step is filled, then 

the S/N ratio is 47 dB or worse. 
Figures 8 through 11 show S/N ratios corresponding to 55 dB, 

52 dB, 49 dB, and 48 dB respectively. The oscilloscope should be 
set up for "normal" brightness and focus although the 

measurement is not very sensitive to these variables. 

Figure 6 
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Figure 7 
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Proposed Method 
If a full field 10 step staircase test signal is viewed on an 

oscilloscope such that a full field is displayed, the trace appears 
as 10 horizontal lines of equal spacing. if noise is added to the 
waveform as in a transmission system, the space between the 
horizontal lines will be filled in just as in the tangential method. Of 
course, the steps in the standard 10 step staircase are too widely 
separated for the S/N ratios which are generally encountered. 

The generator can be modified to produce steps with closer 
spacing, but a staircase with equally spaced steps would be 
useful to measure only one specific S/N ratio. If, however, the 
spacing between steps is changed every 1.4 msec across a 
video field (Figures 6 and 7), then 10 S/N ratios could be 
measured. In this case 1 dB increments were chosen and 
adjusted to cover the range of 47 dB to 56 dB S/N ratio. 

Figure 8 

Accuracy and Resolution 
The accuracy of the technique is dependent on the accuracy 

of the level of the test signal going into the system to be tested as 
well as the accuracy of the level between the steps. Resolution 
appears to be about 1 dB. The measurement accuracy does not 
depend on the accuracy of levels at the receive end nor does it 
require a calibrated oscilloscope. 
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Figure 9 

Figure 10 

Field Tests 
While this technique has been tested in a lab environment, 

further tests will be conducted to determine whether any 
difficulties occur in a field environment. 

Applications 
The primary application for which the S/N measurement 

technique was developed is satellite earth stations. Other 
applications include microwave transmission systems or 
possibly the cable system itself. The test signal could also be 
recorded at the beginning of a videotape so that the overall 
record-playback S/N ratio can be monitored. The test waveform 
can be set up to accommodate whatever range of S/N ratios that 
might be required for a given application. 

Figure 11 
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Sometimes a rainbow can capture an 
awesome sight—especially if all the 
conditions are just right. 

Want a headend system that captures 
and processes your pictures so all the 
conditions look just right? 

2960 Grand Avenue, Phoenix, Arizona 85017 
P.O. Box 27548, Phoenix, Arizona 85061 

CALL TOLL FREE 

800-528-4066 



Business Directory Help Wanted 

classifieds 
Professional Directory  1 

FREDERICK G. GRIFFIN, INC. 
Engineers 8, Planners 

Communications, 911 Studies 
Alarm Systems. Mobile Radio Systems 

Telephone — Cable Television 
Industrial Engineering 

Monitor and Telemetry Systems 
7212 Timberlake Road, Lynchburg. VA 

(804) 237-2044 

USED CABLE EQUIPMENT 

Entron Trunk Amps, R-3T and 6T. 

Distribution amps D2, B1, 82. Line 
extenders-Jerrold TLE, Entron E2, E3, R1. 
Benco Benavac head end processors. 
Dynair TX1B modulators. Conrac AV Series 
Demodulators. 30-volt power supplies. 
Taps, various makes and values. All 
equipment in good working condition. 
Write to receive our monthly equipment list 
and advise of your special needs. 

John Weeks & Associates 
P.O. Box 645 
Lawrenceville, Ga. 30246 
(404) 963-7870 

Subscribe to C/Ed Now. 

ferguson 
communications 

corporation 

Jerry Conn 
Associates, 

Inc. 
MANUFACTURERS' 
REPRESENTATIVES 
TO THE CABLE INDUSTRY 

P.O. Box 444 
Chambersburg, Pa. 17201 

CONSTRUCTION 
INSTALLATIONS 

TURNKEY SERVICES 

P 0 Drawer 87 , • Herders,' Te.ay 

REX FERGUSON 
MAC FERGUSON 

(214) 854.-2405 

MANAGER-TECHNICIAN 

WANTED 

MS0 needs Manager-Technician for 90-
mile system with good growth potential in 
picturesque Holland on Lake Michigan. 
Must have systems maintenance and 
headend experience and plan to climb 
poles. Salary $12,000 - $15,000 depending 
on experience. Send resume to Dick 
Ashpole, Continental Cablevision, 333 
Washington Square North, Lansing, MI 
48933. 

Classified rate: 50 cents per word 
for medium face type, 75 cents per 
word for bold face type. $2.00 per 
insertion for box number and reply 

service. Minimum order $20.00 per 
insertion. 

Classified deadline: Three weeks 
prior to cover date. 

For classifieds information, call 
800-525-6370, or write Classified 
Advertising Communications/ 
Engineering digest, P.O. Box 4305, 
Denver, Colorado 80204. 

There's More To Advertising 

Than Just Pictures! 

In the space of one inch, a few well chosen words can sell your 
used equipment or find that technician you've been looking 
for. 

Use this convenient form to place your classified 
ad today: + 

Communications/Engineering digest 
1139 Delaware Plaza 
Denver, CO 80204 BILL ME.   

800-525-6370 

ad index 
Andrew Corporation   35 

Arvin/CATV  10,11 
Cable Instruments  16 
CEI Corporation  23 

Cerro Communication Products  12 

Communications Distribution   27 

Gamco Industries   4 
Hewlett-Packard   5 
Hughes Microwave  3 
International Microwave  14 

Metavac   17 
Mid State Communications ... 25,28 
RMS Electronics 2  36 
Sadelco  29 
Scientific-Atlanta   7 
System Concepts   15 
Theta-Com/Phasecom   33 
Toner Cable Equipment  8 
Triple Crown Electronics   23 
Vitek Electronics   6 
Wavetek   18,19 

34 C/Ed June 77 



ANDREW 
4.5 METRE 

STATION 
ANTENNA 
PREFERRED FOR 

EARTH 

Offshore 
Drilling Platform 

Parking Lot 

-.210,11114," 

HUNDREDS OF 
APPLICATIONS 
Offering excellent performance, versatility, 
ease of transportation and quick installation, 
even in difficult locations, the Andrew 4.5 
metre earth station antenna has proved to be 
the right choice for hundreds of applications. 

If you are planning a 4.5 metre earth station 
installation, place your reliance on Andrew's 
experience and market acceptance. Contact 
your Andrew sales engineer, or ask for 
Bulletin 1094. 

ANDREW 
ANDREW CORPORATION 
10500 W. 153rd St., Orland Park, IL., U.S.A. 60462 
Telephone: (312) 349-3300 

ANDREW ANTENNA COMPANY LTD. 
606 Beech St., Whitby, Ontario, Canada LIN 5S2 
Telephone: (416) 668-3348 

ANDREW ANTENNAS 
Lochgelly, Fife, Great Britain KY5 9HG Telephone: (0592) 780561 

ANDREW ANTENNAS 
171 Henty St., Reservoir, Victoria, Australia 3073 
Telephone: (03) 460-1544 

ANDREW ANTENAS LTDA. 
Av. Victor Andrew, 585, Caixa Postal 600,18100 Sorocaba— 
SP—Brasil Telephone: (0152) 28900 

Remote Location in Alaska Building Rooftop 



When Quality Counts. . 

. . . count on ge 
ELECTRONICS INC 

IVIS 

A PRODUCT 

RMS ELECTRONICS, INC. 
50 ANTIN PLACE 

BRONX, N.Y. 10462 
CALL COLLECT (212) 892-1000 


