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You are now invited to call on Trilogy 
for all your drop cable needs. 

Start outside with MC' trunk and feeder. 
Move indoors with Trilogy foam drop. 

Get Trilogy technology and quality 
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And picture the savings of one-stop 
shopping in new installations. 
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The name says it all: Jerrold IMPULSE 
7000—tomorrow's addressable con-
verter available today. 

That's because our field-proven 
store-and-forward technology has 

been placed inside a new, sleek design 
that is 33% smaller than its impulse 
predecessors. In fact, with its tiny 
footprint and hi-tech look, this new 
converter will sit smartly atop a porta-
ble TV or blend attractively into any 
home entertainment system. 
And, with features like volume con-

trol. last channel recall, plus, of 

course, push-button impulse ordering, 
the IMPULSE 7000 is the new star of 
the home entertainment scene. 

To learn more about this exciting 
new series of converters—which 
are available in standard RF, volume 
control and baseband—contact your 

Jerrold account representative or call 
or write Jerrold Division. General 
Instrument Corporation. 2200 Byberry 
Road, Hatboro, PA 19040. 
(215) 674-4800. 

JERROLD 
. where innovation is a tradition 

GENERAL 
INSTRUMENT 
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EDITOR'S LETTERI111111111111111111111 

Historic crossings 
World events have often been shaped by 

leaders crossing bodies of water. Along with 
Julius Caesar's crossing of the Rubicon and 
George Washington's crossing of the Delaware 
River, there could be another one—much more 
recent—for the textbooks: Ron Hranac, senior 
staff engineer for Jones Intercable and president 
of the Society of Cable Television Engineers in 
the United States, crossing the Atlantic Ocean. 

During a business trip to England last October, 
Hranac set up a casual but soon-to-be historic 
meeting with Tom Hall, secretary of the United 
Kingdom's SCTE and editor of its official trade 
journal Cable Television Engineering. No, this get-
together over tea didn't mend the rifts caused 
by Messrs. Washington, Jefferson, Franklin, etc. 
However, it did signal the beginning of an era— 
an era of future opportunities for cooperation be-
tween the two Societies. As a result of the meet-
ing, Hall joined the U.S. Society. Hranac joined 
the U.K. Society and was appointed the first 
Honorary Fellow of the U.K. SCTE from the 
United States (see "News," page 11). 
Then, Hall crossed the "pond" (British slang 

for the Atlantic Ocean) in December for the 1988 
Western Show in Anaheim, Calif.; his trip was 
arranged by Gilbert Engineering's Scotty Flink. 
Hall planned "to assess the extent of U.S. interest 
in the developing cable TV scene and to meet 
principals of the American SCTE with a view to 
cementing the close relationship that was rapidly 
developing between our two Societies." 

Immediately following the show, I had the 
distinct pleasure of engaging Hranac, Hall and 
other SCTE notables from both countries in a 
short (yet lively) discussion on international 
issues. The chemistry and camaraderie among 
the participants were amazing. Let's face it: You 
had to be there. But since you weren't, you can 
read the interview just as it took place in this issue 
on page 68. 
And if that wasn't enough, we've engaged in 

yet another transatlantic journey: This issue of 
CT (the official trade journal of the SCTE on this 
side of the pond) will be the first to be mailed to 
all the U.K. SCTE members. Those who think our 
people are rather different from their people and 
those who think we're not so different are both 
in for a surprise. It seems each country has a lot 
to learn from the other, and not only in terms of 
technology. So, in future issues we'll be report-
ing on events in the U.K., the rest of Europe and 
other emerging CAN markets. 

Greetings to our new readers in the U.K. and 
welcome to CT I extend an invitation to all of you 
to join us in continuing this new age of inter-
national understanding and cooperation. We'd 
like to hear from our U.K. subscribers (just as we 
always want to hear from our current loyal 
readers). 

New and noteworthy 
I'd also like to welcome aboard three new 

writers who recently joined our ranks. Archer 

Taylor, senior vice president of engineering at 
Malarkey-Taylor, began his "Taylor's Vantage" 
column last month. Gary Kim, former editor/pub-
lisher of CEO, now provides behind-the-scenes 
news stories straight from his "Reporter's Note-
book." Finally, Steven Biro, president of Biro 
Engineering, starts a series of co-channel locator 
maps, beginning with Ch. 2. 

This month's issue is the first anniversary of the 
NCTA Engineering Committee reports in CT 
which appear bimonthly in our "News" page. 
If you haven't already discovered by reading 
these meeting minutes the invaluable work of this 
committee, you are hereby ordered to stop 
perusing this letter and turn to page 11. Many 
thanks to Wendell Bailey, Brian James (who 
usually writes the reports), Katherine Rutkowski 
(who wrote this month's report), Sabine Lavaud 
and the com m ittee and subcommittee members 
for a job always well done. 

Next month marks CT s fifth anniversary and 
we'll celebrate it with a look back to March 1984. 
We'll ask the question, "In your opinion, how has 
the CATV industry changed in the past five 
years?" and get some rather interesting answers. 
And we'll take a cautious look into what the next 
five years might bring. By the way, if you want 
to know what else we have on the drawing board, 
see our "CT Publications Focus" on page 87. 

Howdy, pard'ner 
Its February, famous for Groundhog Day, 

Valentine's Day, President's Day and the Texas 
Cable Television Association's annual conven-
tion in San Antonio Feb. 22-24. As usual, it's 
packed with food, fun—and technical seminars, 
coordinated by the SCTE. This year's agenda 
includes, among other things, two don't-miss 
sessions on CLI testing. (Haven't we heard 
enough of this CLI stuff? You bet your sweet chan-
nel capacity you haven't!) 

Also, the SCTE Interface Recommended Prac-
tices Committee will hold a meeting Feb. 22 from 
8 a.m.-1 p.m. in Room 106 of the Convention 
Center. And the FCC's Mobile Testing Laboratory 
will be on the exhibit floor, staffed by compliance 
engineers from FCC field offices in Houston and 
Kingsville, Texas. And finally, don't forget to sign 
up for the BCT/E testing that takes place Feb. 23 
from 3:15-5 p.m. 
And y'all come back now, hear? 

7Jk .7;e, 
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CableVision. 
No one's been more farsighted in designing fiber 
optic cable than Siecor. As a result, our cable design 
is virtually the same today as it was nearly ten years 
ago. In the same time span, many of our competitors 
have redesigned their cables two and three times or 
more. And guess what? Their cables now look 
amazingly like ours. 

One reason our design hasn't changed—and 
the reason it's so widely imitated—is simple. We 
anticipated the craftsman's most important needs. 

In doing so, we introduced stranded loose 
tube design which groups fibers in tubes. This way, 
it provides the best protection during stripping 
and splicing. And makes fibers easy to identify 
and manage. 

Furthermore, we designed a cable that's 
friendly to fiber—protecting it from environmental 
stress. And finally, we allowed for changing fiber 
optic technology. Our cable carries multimode or 
single mode signals at any transmission rate. It 
transmits at all wavelengths. And it accommodates 
the use of evolving splicing techniques. 

The fact is, no better cable has come along 
in the last ten years. And no cable can prepare 
your system better for the future. 

So talk to the company with the vision to 
see what's ahead in fiber optics. Call 704/327-5998. 
Or write Siecor Corporation, Literature Department 
(CO) TV-1, 489 Siecor Park, 
Hickory NC 28603-0489. SIECOR 
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Fast. Lean. Intelligent. This state-of-the-art 
CAT system allows you to track signal level 
and frequency performance any time day or 

night, at any headend, hub or critical trunk site. 
Monitor system 

performance to 
predict failure modes 
and reduce repair 
calls with preventive 
maintenance. The 
CAT even has the 
power to compute 
system response, 
system stability and 
predict when channel 
frequency will exceed FCC limits. 

Automated measurement data can be stored on disk, or 
print out reports for the FCC inspector, state and municipal 
authorities. 

Call today for a free brochure and see how the CAT 
can perform in your cable jungle. 
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Texas Show to host 
technical sessions 
SAN ANTONIO, Texas—The Society of Cable 
Television Engineers will sponsor technical ses-
sions for the 29th annual Texas Cable Television 
Association Convention and Trade Show, to be 
held at the San Antonio Convention Center Feb. 
22-24. The agenda for the technical sessions 
is as follows: 

Thursday. Feb. 23 
9-10:15 a.m.--2'CLI: It's not just for engineers 
anymore," with Ted Hartson (Post-Newsweek 
Cable) and John Wong (FCC). 
10:30-11:45 a.m.'CLI: Protecting your chan-
nel capacity," with Robert Dickinson (Dovetail 
Systems), Les Read (Sammons Communica-
tions) and Raleigh Stelle (Austin Cablevision). 
1:45-3 p.m.-»New technologies: A look at the 
future," with Wendell Bailey (National Cable Tele-
vision Association) and John Holobinko (Amer-
ican Lightwave Systems). 
3:15-5 p.m.—BCT/E examinations administered. 

U.S. SCTE President Ron Hranac (center) 
receives his Honorary Fellow certificate from 
Ray Seacombe, U.K. SCTE president, and 
Tom Hall. U.K. SCTE secretary. 

SCTE president named 
U.K. Honorary Fellow 
ANAHEIM, Calif.—Ron Hranac, national presi-
dent and Region 2 director of the Society of 
Cable Television Engineers in the United States, 
was recently appointed an Honorary Fellow of 
the United Kingdom's SCTE, it was announced 
here during the 1988 Western Show. This honor 
is the U.K. SCTE's highest membership distinc-
tion and has been awarded to only 11 people 
since the Society's formation in 1945. 

Hranac, senior staff engineer at Jones Inter-
cable corporate headquarters in Englewood, 
Colo., becomes the first representative of the U.S. 
SCTE—as well as the first American—to receive 
this honor. 

NCTA Engineering 
Committee report 
ENGLEWOOD. Colo.—The bimonthly meeting 
of the NCTA Engineering Committee was held 
here Dec. 15. Wayne Luplow and Vito Brugliera 
of Zenith gave a premeeting slide lecture on 
Zenith's spectrum compatible high-definition TV 
system. 
Wendell Bailey gave a "Washington update" 

that covered: 
1) Terminal devices (RM 85-301)—The Federal 

Communications Commission released its Final 
Report and Order on RM 85-301 (Part 15 ter-
minal devices oversight). The rules now call for 
equal output from all converters and lower stan-
dards for signal leakage (Part 15 instead of Part 
76) with the only option for non-compliance of 
cable subscribers being the right of the cable 
system to disconnect the home with faulty equip-
ment. The NCTA will file a third petition for 
reconsideration. 

2) Technical deregulation (RM 85-38)—A Fur-
ther Notice of Proposed Rulemaking on tech-
nical deregulation has been issued by the FCC. 
It proposes to extend Class 1 rules to Classes 
2, 3 and 4 video and then pre-empt the rules. 
The FCC is asking for comments on this posi-
tion. The National League of Cities suggests that 
the NCTA's Recommended Practices be 
adopted as a standard. Some discussion en-
sued on whether that adoption would be ad-
visable and also whether or not the Class 4 
signals needed to be regulated by a group other 
than the cable industry. 

3) Syndex—The NCTA has filed a Petition for 
Reconsideration on Syndicated Exclusivity 
(Syndex), trying to minimize the compliance 
burden on the cable industry. The major prob-
lem is the notification date of August 1989. 
Operators will not know what must be protected 
until a point when it will probably be too late to 
order and have installed the necessary substitu-

cc tion equipment. 
4) Cable/telco cross-ownership—The FCC is 

reviewing the restriction cross-ownership and is 
considering modifying the waiver process in an 
attempt to circumvent the Cable Act. 

5) Cable system depreciation schedules— 
The Internal Revenue Service is reviewing lives 
of all assets. Cable was included in the first group 
of 10 industries, which was basically looking at 
production equipment. NCTA and cable oper-
ators have been helpful to the IRS and worked 
to have cable reviewed as a separate group in 
order to avoid having the cable plant considered 
with telephone plant. NCTA is mailing surveys 
and/or compiling case studies on various 
aspects of depreciable equipment and 
materials. 

6) Advanced television and the Advisory 

Committee—Meetings continue. The need for 
cable industry participation was stressed as 
being crucial to the industry's competitive 
welfare. 

7) Congress—The new Congress shows 
signs of great interest in telco TV issues. It is also 
looking to fix the must-carry problem and to follow 
up on Senator Albert Gore's scrambling 
legislation. 

Subcommittee reports 

SCTE: Ron Hranac reported that the next 
Cable-Tec Expo will be held in Orlando, Fla., 
June 15-18. Recent press releases announced 
availability of insurance for members, the sign-
ing on of the 5,000th member and the fact that 
the SCTE is talking to the United Kingdom's 
SCTE about joint activities. The new member 
directory is due in January. 
Ad hoc 75 ohm standard: Hranac also asked 

that the responsibility for this subcommittee's 
work be transferred to an SCTE interface com-
mittee headed by Tom Elliot. 
Advanced signalling and switching and infor-

mation systems: Ned Mountain summarized the 
second meeting of an industry subcommittee 
set up to develop a new process for control and 
information services for local avails adding that 
syndex needs were being taken into account. 
Mountain wants protocols to be submitted to the 
Engineering Committee by July. The next meet-
ing is set for February at the Texas Show. 
CLI seminars/signal leakage: Ted Hartson 

reported that the first of five seminars on 
cumulative leakage index took place in Kansas 
City, Mo., and was quite successful. Attendance 
was over 150 and participants seemed pleased. 
Hartson thanked Brian James, Sabine Lavaud, 
and other organizers and speakers for their ex-
cellent work. Other possible sites—Memphis, 
Tenn.; Hartford, Conn.; and Philadelphia—were 
mentioned for late February or early March. The 
difficulty of accurate measurement and com-
pliance was reiterated. 

Multichannel TV sound: Alex Best presented 
a 58-page draft document "BTSC Stereo and 
Cable Systems: Measurement Techniques and 
Operating Practices" for the group's review and 
asked for input on content and distribution. The 
chairman suggested that the work could be a 
series of papers for the Institute of Electrical and 
Electronic Engineers' Consumer Electronics 
Show in June as well as part of the next NCTA 
Recommended Practices text. 
HDTV: Don Monteith (reporting for Nick 

Hamilton-Piercy) noted that recent activities in-
clude contributing to the NCTA's FCC com-
ments, as well as meeting with the Canadian 
government's equivalent to the FCC Advisory 
Committee on Advanced TV Systems and also 
with the Cable Labs, Advanced TV Test Center 
and the FCC Advisory Committee. This was 
done to divide overlapping tasks of system 
testing and cable characteristics testing 
equitably and efficiently. Hartson suggested that 
Cable Labs fund a repeat of the Mertz curve 
measurement—noting that the microreflections 
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in cable make this crucial to the success of HDTV 
over cable. 
A test of the MUSE-E system through a cou-

ple of typical cable systems and a demonstra-
tion to various audiences has been planned for 
January/February. This would include satellite 
transmission from the HBO uplink with recep-
tion at a cable system and then vestigial side-
band transmission over the system. 

Standards: Katherine Rutkowski (speaking for 
Mike Jeffers) announced that the NCTA/SCTE 
Glossary of Cable Technical Terms has been 
printed. The 81/2- by 11-inch softcom includes 
66 pages of definitions, three pages of acronyms 
and a two-page bibliography. It sells for $5 a 
copy. 

Pending delivery of one or two more measure-
ment procedures and NCTA approval, the sec-
ond edition of the NCTA Recommended Prac-
tices text will be ready for reprint. It will include 
nine or more new procedures. 

IS-15: Joe Van Loan stated that there was 
good traffic at the joint EIA/NCTA booth at the 
Western Show—though input for improving the 
booth and attracting more people would be wel-
comed. More manufacturers have the plug; 
RCA has it in a 20-inch set. A two-day training 
seminar for visiting Japanese consumer elec-
tronics engineers is planned for the June Con-
sumer Electronics Show in order to acquaint 
them with cable systems. 
EIA/NCTA Joint Engineering Committee: Walt 

Ciciora added that the final standardization of 
IS-15 hinges on minor options and additional 
features. Its status has been stable for months 

and the committee is anxious to complete its 
work soon. A new interest—ID codes imbedded 
in signals for consumer products—has arisen. 
Ciciora asked whether a new NCTA/EIA sub-
committee should be formed with Bill Thomas 
of Nielsen Media Research as chairman; the con-
sensus was "yes." 
Cable '89: Bailey gave an update on publicity 

and other plans for the next National Show in 
Dallas May 21-24. Deadlines for submitting 
registration forms and technical paper synopses 
were repeated and the 1989 Paper Selection 
Subcommittee named: Matt Miller, Ted Hutson, 
Ed Milner, Mike Aloisi and Dave Large. 
American Radio Relay League: Bob Dickin-

son mentioned that one ham operator com-
plained directly to the FCC (circumventing the 
usual ARRL-NCTA route). Generally there have 
been few complaints lately. 

National Electrical Code: Jim Stilwell reported 
that the committee reviewed the 1990 code draft 
at the December meeting. In April 1989 the 
1990 draft will be available to the public. 
ATSC: Bernie Lechner (for Jud Hofman) said 

that the ATSC met Dec. 12 to update its own 
organization/structure. Members want ATSC to 
keep them up-to-date on advanced TV issues. 
Bob Hopkins has started a newsletter toward 
that end. Dec. 22 is the CCIR deadline for com-
ments on HDTV production standards papers. 
CEBus: Bob Burroughs (also for Hofman) 

reported that work on the CEBus demonstration 
booth for the January Consumer Electronics 
Show was on schedule. He made the 
points that there are lots of electronics in the 

home now that either degrade cable signal or 
radiate signal and that consumer confusion will 
result when both Smart House and CEBus 
come on the market since both schemes lock 
out current cable system architecture. 
Smart House: Lively discussion followed the 

CEBus report. The chairman raised two ques-
tions regarding problems for cable inherent in 
CEBus and Smart House: "What should we do 
about it and who should do it?" Some sugges-
tions for action were that NCTA attempt to make 
both groups more sensitive to cable's concerns 
by inviting them to the National Show or by having 
Jim Mooney write them. Instigating an FCC 
Notice of Inquiry also was suggested as was the 
formation of another subcommittee (with Tom 
Jokerst as chairman). It was decided that Wendell 
Bailey would secure an invitation for the 
Engineering Committee to tour the Smart House 
facilities in Annapolis, Md., as a premeeting event 
for the February meeting. 

Fiber to the home: 
CATV, telcos battle 
CEDAR KNOLLS, N.J.—Probe Research Inc. 
recently released a 400-page study entitled 
Fiber Optics and Video: Te/cos vs. Cable 
Operators in the Battle To Fiber the Home. The 
report predicts a major battle in the 1990s be-
tween cable operators and telephone com-
panies over fiber access to American homes. 
According to the study, the future of video 
delivery (including high-definition TV) and the 

Finally a CATV Security Enclosure 
Made The Way You Want It 

Lam" 

Your days of having to buy MDU security enclosures that don't fill your needs 
are over. Because you've found Moore. And Moore's extensive menu of designs and 
options will enable you to strike the right balance among security, ease of installa-
tion, ease of access, and cost. 

But if your installation is so unique that you require a special enclosure, we'll 
design and manufacture one for you And we'll do it promptly and cost-effectively. 

MOORE 
Moore Diversified Products 
1441 Sunshine Lane • Lexington, KY 40505 
606/299-6288 Outside Kentucky 1-800-521-6731 
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"Deliver 40 channels with 60dB C/N over 
32 kilometers now. No more waiting 
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CATV operators can have tomorrow's quality today. 

This "new" AML system teams high power 

solid-state SSTX-145 transmitters with the high 
performance 550 MHz compact outdoor COR 

series receiving hubs to deliver the highest signal 
quality of any AM-modulated transmission sys-
tem on the market today. 

Pass the quality on to your subscribers by locating 
inexpensive AML receiving hubs throughout the 
service area, and keep the cascades short. At the 
same time you gain the system design flexibility, 
operations dependability and cost-effectiveness 
you've come to expect from Hughes AML. 

jar-we 

Clustering and regional networking have never 

been easier or more cost-effective. You don't have 
to sacrifice transmission distance to get a high 
quality signal. And you can jump immediately to 

high-density subscriber areas without costly and 
time consuming construction through marginal 
revenue areas. 

For more information, contact Hughes Aircraft 
Company, Microwave Communications Products 
toll free: (800) 227-7359, ext. 6233. In California: 

(213) 517-6233. In Canada: COMLINK Systems Inc., 
Pickering, Ontario, (416) 831-8282. 

-fivtem i,4 oe 
-Jive InceWre. HUGHES 
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growth of telephony are crucially at stake. 
Also mentioned is the finding that strategy 

choices in the next few years will vitally impact 
the conflict between the two industries, expected 
to emerge full-blown by the mice90s. In addition, 
the report contains detailed forecasts of market 
growth from 1988 to 2000. 

e Anixter Bros. reached its first billion-dollar 
sales year in the company's 31-year history in 
1988, surpassing $1 billion on Dec. 28. Also, 
Cable TV Industries shareholders recently voted 
overwhelmingly to approve its merger with 
Anixter; the cable TV division of Anixter was 
renamed Anixter Cable TV to reflect the 
consolidation. 

• C-COR Electronics announced that the 
company's fiscal year 1989 estimated revenue 
projections of $45 million were increased to $53 
million, with operating margins expected to re-
main stable with those reported in fiscal year 
1988. 
e Copperweld Corp. in Pittsburgh, Pa., will 

raise base prices 7 cents per pound on all 
copper-clad aluminum wire, used primarily as 
center conductor wire for CATV coaxial cable. 
The increase is scheduled to go into effect April 
1 with all shipments. According to the company, 
this will cover higher costs that include raw 
material fabrication, wage and utility increases. 
• Times Fiber announced the expansion of 

its Chatham, Va., facility to meet increasing de-
mand for the company's products. The addition 

How To RE-CHANNELIZE 
YOUR HEADEND WITH 
ONE HAND TIED BEHIND 

YOUR BACK. 

If you've ever had to add or change a channel on your headend 
in the field, you know how difficult and time consuming it can be. 
On the other hand, our new modular Geomax-10 processing 

system makes the job a snap. You just plug in a new module. 
Each of the 10 modulators or processors is a mere 25 cubic inches 

in size and weighs less than 1 lb. for easy shipment and handling. 
Our completely modular approach, coupled with a second 

standby power supply and ultra-lightweight construction make the 
Geomax-10 the hands-down winner when space is at a premium. 

For complete details and specifications on the new Geomax-10, 
contact our Account Executives. 

For proven reliability, performance, availability and price, let 
Pico Macom give you a hand on your next system. 

PICO MACOM, INC. 
A Subsidiary of Pico Products, Inc. 

12500 Foothill Boulevard, Lakeview Terrace, California 91342 
818/897-0028 • Outside CA 800/421-6511 

of 23,000 square feet is expected to be com-
pleted this month, with a portion of the expan-
sion to house fine-wire production equipment 
being purchased from Florida Wire. 
• W. Smith & Co. of Huntington Beach, Calif., 

will represent the Tailgater truck bed systems 
throughout California, Nevada, Arizona and 
Hawaii. 
• National Satellite Equity Associates in 

Rosenberg, Texas, is offering its National Satel-
lite Equipment Auction service to connect those 
with used or surplus equipment for sale with 
those interested in buying this equipment. Bi-
monthly mailings of lot descriptions, which 
began last month, are being sent to cable 
operators for their bids; each lot goes to the 
highest bidder. 
• United Artists Cablesystems signed an 

agreement with Scientific-Atlanta to purchase 
100,000 S-A Model 8590 set-top terminals to 
upgrade the MSO's franchises in Grand Rapids, 
Mich., and other Midwestern locations. 
• East London Telecommunications Ltd., a 

recent acquisition of Jones Intercable and Pacific 
Telesis International, was awarded by the Cable 
Authority of Great Britain a second franchise that 
covers about 230,000 homes in the London 
boroughs of Barking and Dagenham, Bexley 
and Redbridge. Construction on the system is 
expected to begin before year's end. The joint 
venture now operates the cable system that will 
serve approximately 150,000 homes in the East 
London boroughs of Newham and Tower Ham-
lets, including the London Docklands area. It has 
also applied for a third franchise that will provide 
service to 175,000 homes in the Greenwich and 
Lewisham boroughs of London. 
• Microwave Fitter named AB Finvik of Stock-

holm as exclusive distributor for its positive 
scrambling systems in Sweden, Denmark and 
Norway. An initial contract of $191,000 for en-
coding units and decoding traps was signed. 
• Wegener Communications announced 

that the West German Post and Telecommunica-
tions Agency (Deutsche Bundespost) will use 
Wegener products to implement a satellite broad-
cast digital audio network to provide program-
ming to radio stations throughout Germany. 
• The New York State Cable Television 

Association changed its name to Cable Television 
Association of New York Inc. Its new address is 
126 State St. , Third Floor, Albany, N Y. 12207, (518) 
463-6676. 
• International Cablecasting Technologies 

(ICT) and Marantz Co. signed an agreement to 
plan integration of ICT's Digital Modulation (DM) 
capability into the Marantz product line of ai dio 
components. The companies also plan to 
develop a licensing program for manufacturing, 
retail distribution and marketing of cable-ready 
DM tuners. 
• Comcast Cable recently signed an agree-

ment with the Jerrold Division of General Instru-
ment Corp. to provide fiber-optic and conven-
tional CATV electronics for the MSO's West Palm 
Beach, Fla., system rebuild; Jerrold will supply 
about $10 million worth of equipment. Also, dis-
tribution equipment from Jerrold will be installed 
in the Bat Yam and Kiryat Shmone regions of 
Israel, two new-builds of Cable Systems Media 
Ltd. 
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The new Wavetek SAM 2000. 
Push a button and your 

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

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

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

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

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

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

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

HI/L0 pilot button quick-steps 
between system pilots. 

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

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

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

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

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

For more information and the 
name of your nearest Wavetek 
sales rep, call us at 1-800-622-5515. 
In Indiana, 317-788-5965. 
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Fiber to the home? 
By Gary Kim 
Special Correspondent 

There has been much talk—much of it wild, 
much of it wrong—about delivering video ser-
vices to U.S. consumers by fiber-optic drops in-
stead of coaxial cable drops. It's time to get a 
bit more realistic. While it is clear why telephone 
companies, in particular the regional Bell Oper-
ating Companies (RBOCs), are interested in 
"fiber to the home," it is much less obvious why 
CATV ought to look at it. Furthermore, despite 
telco arguments to the contrary, fiber to the home 
could not be installed as quickly as it often 
argues, even if all current regulatory barriers were 
demolished. 

Fiber to the home is not a technical issue; it's 
an economic and political issue Take cost: Coax-
ial cable tree-and-branch systems currently can 
deliver 82 video channels to the home for about 
$800 or less capital investment per subscriber. 
Assuming current telco fiber to the home trials 
require about $10,000 per sub capital investment, 
and in volume production might require only 
$3,000 per sub, it's still hard to make a case for 
fiber drops if one assumesthe network primarily 
will deliver multichannel video. The issue is not 
whether fiber drops can be installed; it's whether 
a company can make money providing services 
over those drops. 

Consider the cost of drops alone, isolating con-
nector and optoelectronics costs. Bell Commu-
nications Research (Bellcore), the RBOC equiva-
lent of AT&T Bell Labs, estimates fiber costs at 
18 cents a meter. At that price, the typical telco 
subscriber drop of 4,300 feet costs $236—just 
for the cable—at current prices. At hoped-for 
1993 prices of 4 cents per meter, a telco-style 
drop still costs $52. Compare that to cable costs 
for a 150-foot RG-6 drop, which might run $9.75 
today. How many consumers now getting tele-
phone service want to pay for those kinds of 
capital costs to get services they already get for 
less? How many public utility commissions will 
let RBOCs add fiber installation, digital switch-
ing and other costs to the existing rate base when 
they see the numbers? 

That's just drops. Bellcore has estimated there 
are between 200 million and 500 million miles 
of copper local loop in the United States. Con-
verting that plant to fiber-optic cable at 18 cents 
a meter works out to between $57.6 billion and 
$144 billion, if my math is correct. 

Not that drop cable costs are the big barrier. 
A fiber drop necessarily requires a laser/receiver 
pair, optical-to-RF signal conversion and possibly 
digital-to-analog conversion as well at each 
house. Even in volume, that's costly. So why do 
we keep hearing about fiber to the home? 
We keep hearing it because B-ISDN, in reality, 

is a telco plant modernization program. Telcos 
in Japan, Western Europe, Canada and the 
United States have agreed on international ISDN 
standards that would create all digital wideband 

transport facilities as the new communications 
infrastructure of advanced economies early in 
the 21st century. And video is "one of the prime 
motivators for wideband services," Bellcore says. 
Wideband, remember, means fiber optics be-

cause the telco twisted-pair local loop cannot 
handle conventional video bandwidths. How to 
pay for installation of all that bandwidth when the 
current copper drops work just fine for voice ser-
vice is the issue. BellSouth, which has said it can 
pull glass to homes based on revenues from 
voice service alone, also has estimated it can get 
$59 a month in revenues per home from sources 
including: 
• Basic local phone service $24 
• Videotex $10 
• CATV $ 6 
• Home security $ 6 
• Energy management $ 4 
• Meter reading $ 1 
• Other services (channel signaling) $ 8 
So RBOCs have to put fiber drops in place to 

get wideband transport facilities CAN already 
has in place. Of course, telcos say 450 MHz isn't 
enough. Fiber offers 1 GHz or more of band-
width. But fiber isn't the only way. 
By the NCTA convention this May, most U.S. 

and Canadian mainstation vendors to CAN will 
announce amplifier products offering between 
750 MHz and 1 GHz of bandwidth. Volume pro-
duction of these 1 GHz technology platforms 
won't begin until the last quarter of 1989, although 
few of the vendors actually expect to book signifi-
cant orders initially. By June, units will be in beta 
site testing. Why 1 GHz and why node 

For starters, American Television and Commu-
nications Corp., Jones lntercable and other 
MSOs have been asking for 750 MHz to 1 GHz 
technology, and for good reason. Assuming high 
capacity fiber-optic backbones become more 
prominent, it won't make much sense to run high 
volume pipes into moderate volume feeder and 
distribution plant. Also, slicing amplifier cascades 
to five or so mainstations means a new set of 
tradeoffs can be made in the area of signal level, 
distortion and noise parameters. A few operators 
also are investigating further non-entertainment 
uses for existing plant. So 1 GHz isn't as crazy 
as it might at first seem. Running 750 MHz on 
a four-amplifier cascade isn't really that tough, 
amplifier vendors say. 

For their part, many of the mainstation vendors 
had been looking at technology enhancements 
for other reasons, and bandwidth expansion 
seemed to make business sense. More flexible 
upgrade paths was one consideration. Vendors 
with heavy European sales already must supply 
UHF-compatible gear and 1 GHz technology 
could help some players gain market share. 
HDTV (high-definition TV) compatibility is another 
driver for higher bandwidths. And current 550 
MHz-rated gear will run to 600 MHz already. 
Some redesign work on housings obviously 

will be required. There are connector issues and 
boards to rework. A few vendors probably will 
use a high-low amplification technique to get 
units into production sooner (one hybrid for 50 
to 550 MHz, a second hybrid for the 550 MHz 
to 1 GHz band). Others will wait for single-chip 
designs currently being worked on by semi-
conductor vendors. 

Cable, connector and tap vendors say it won't 
be much work to retool their product lines for 1 
GHz. There may be a slight cost premium for the 
additional quality control procedures, but cur-
rent generations of coaxial cable already are 
swept out to about 1 GHz today, although 600 
MHz is specified. That's largely because military 
customers demand 1 GHz. The only real issue 
is loss—is 1 GHz within the designed loss budget 
or can amplifiers run at higher gain? 
Taps will have to be redesigned, their PC 

boards altered, housings made a bit larger 
perhaps, ports moved around and that sort of 
thing. But tap vendors say there's no real mystery 
to it. Again, current technology is specified to 
pass 550 MHz but capable of passing 600 MHz. 
Return loss probably ranks among the biggest 
design issues. 

Connectors also are tested out to 1 GHz now. 
They just aren't guaranteed to that bandwidth. 

ATC, for its part, already has tested drop cable 
and found that there's no problem passing 1 GHz 
bandwidth. So there appear to be no laws of 
physics, engineering roadblocks or manufac-
turing obstacles to 1 GHz RF gear for CAN, avail-
able in a very short timeframe. 
The implications are far-reaching. Telcos have 

been arguing that fiber-optic technology is re-
quired to put high bandwidth into U.S. homes. 
That obviously is less compelli ng when CAN can 
use hybrid fiber/coax technology to quickly put 
lower cost bandwidth into homes. CATV's cur-
rent willingness to integrate optical technology 
into its own plant also pricks a pin in the argu-
ment that fiber optics is a technology only telcos 
can understand and deploy. 

Furthermore, 1 GHz capacity all the way tothe 
home ensures that no matter what HDTV stan-
dard is chosen for CAN delivery (broadcasters 
are limited to 6 MHz compatible, even if that 
degrades picture quality—but CATV isn't), this 
industry will have the bandwidth to carry it. 

Current and feverish efforts to slice amplifier 
cascades also will ensure that CATV has ade-
quate signal quality-50 to 53 dB signal-to-noise 
(S/N)—to put those signals into subscriber 
homes cleanly. Microreflections? Serendipity 
again. The process of retooling passives and 
taps to pass 1 GHz also will require previously 
unheard of electrical matching. Better matching; 
fewer microreflections. Neat, isn't it? 

In essence, the "fiber to the home" issue can 
be redefined. The real issues boil down to two. 
Who can put 1 GHz into homes most cost-effec-
tively and quickly? And who can deliver HDTV-
compatible signal quality of 50 to 53 dB S/N? 

If the issue is "1 GHz/50-53 dB S/N into the 
home," CAN will be very tough to beat. We're 
a scrappy lot, aren't we? 10B 
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Now in stereo. 
A stereo generator ought to 
do more than just light the 
MTS indicator on a sub-
scriber's television set. 

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

It ought to have advanced 

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

suppression system instead 
of an imitation. 

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

Standard 
- Communications 
SATCOM Division 

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

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

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

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

DBX o a remstered trademark of DBX. Inc 
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The IEC TC 12 in Italy 
By Isaac S. Blonder 
Chairman. Blonder-Tongue Laboratories Inc 

Grouped meetings of the International Electro-
technical Commission (I EC) Technical Commit-
tee No. 12 (Radio Communications) are held ap-
proximately every two years. Three of the sub-
committees-12A (Receiving Equipment), 12C 
(Transmitting Equipment) and 12G (Cabled Dis-
tribution Systems)—conducted individual ses-
sions to present their consensus on matured 
topics to the parent committee TC 12. I attended 
in my role as the U.S. technical advisor to the IEC 
SC 12G. 

Apparently, a member nation will volunteer to 
sponsor the meeting (at considerable effort and 
expense). This session last November was 
hosted by the Comitato Electrotecnico Italiano 
(CE!) together with Radiotelevisione Italiana 
(RAI). They proved to be the most gracious, 
generous and efficient patrons one could desire. 
Special praise has to be given to the secretary 
from RAI. She always had the right answer, 
secured copies of documents in a thrice, never 
slept and coped with a dozen nationalities with 
grace and beauty. Vive la Italiana! 
The site of the meeting was the Hotel Villa 

Pamphili, a modern hotel and sports complex 
concealed in an extremely quiet residential area 
on the side of the big Doria Pamphili park about 
one hour from the center of Rome. RAI spon-
sored two social events whose quality and am-
biance were superb. One evening we attended 
the opening concert of the RAI season—Berlioz's 
Romeo and Juliette, directed by Gabriel Ferro 
in the RAI auditorium. The arias, emotionally pro-
jected by three international artists and accom-
panied by a chorus of 70 singers and a 75-piece 
orchestra, seemed flawless and perfect in every 
way. The other event, an RAI dinner, was staged 
in the Saloni di Palazzo Branceaccio, a former 
palace and now the scene of formal affairs and 
upscale weddings. The main hall had ceilings 
30 feet high with seamless mirrors from top to 
bottom. Elegant enough to go with the pheasant 
and veal dinner! 

RAI also provided two field trips, one to its pro-
duction center in Rome to view a demonstration 
of its Radio Data System (variants of teletex) and 
the other, atour of the stazione del Fucino—Piero 
Fanti, the Italian ground station for tele-
communications through satellites. Both facilities 
were impressive. 
The total number of delegates was 75; by 

country, they were as follows: Belgium-1, 
Canada-3, Czechoslovakia-1, Denmark-2, 
Finland-1, France-11, West Germany-3, East 
Germany-1, Italy-11, Japan-5, Netherlands-3, 
Sweden-2, Switzerland-3, United Kingdom-8, 
United States-4, Soviet Union-2, Yugoslavia-7, 
IEC office-1. 

Suggested standards 
The principal task facing the members of 12G 

during the technical meetings was to examine 
the suggested standards and the associated 
submitted comments to determine whether a 
standard could be issued, or if the subject re-
quired further study. For example: The H Factor 
method seems too complex; a new course of 
action is needed to assess system performance 
for television data signals. 
The open stripline method for the measure-

ment of radiation leakage was approved. Per-
formance recommendations for data services 
other than those carried within the structure of 
a television signal were approved for circulation 
under the six months rule. Revision to the per-
formance requirement for frequency stability was 
approved, etc. 

Fiber-optic systems installations were reported 
by various countries: France—trunk links only; 
Denmark-20,000 meters on fiber; Finland—ex-
perimenting with digital and analog FM trans-
mission; West Germany—short trunk FM, digital 
soon; East Germany—only experimental; Italy— 
experimental Rome network; Japan—several 
systems, no data available; Sweden—digital 70 
megabit trunk; Switzerland—digital and FM, 
Geneva has digital trunk; U.K.—under wraps; 
Canada—CCTA report; Finland—short haul of 
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The spirit of 
cooperation among 
such diverse countries... 
leaves one optimistic 
about the future of 
world politics." 
satellite receiver IF 950-1,750 MHz. 

Review of TV standards for satellite broad-
casting: Long discussions on considerable 
changes are needed for this document to reflect 
the views of all parties; it needs to be redrafted. 

Under "new business," many topics were 
briefly introduced—high-definition TV, for one. 
I asked whether there was a standard for the 75 
ohm cable connector and the answer was vague; 
there was no accepted standard and not much 
chance of one soon. Why did I raise the subject, 
particularly when the United States is also without 
a standard for the F connector? In my hotel room, 
the European-style (Belling & Lee?) coaxial plug 
into the TV set unfortunately had the shield 
retracted about an inch away from the ground 
terminal of the plug. 
The European cable plug grips the center con-

ductor of the cable securely with a set screw, but 
the shield is held by two little ears from the outer 
rim of the plug crimped onto the cable shield. 
In the case of our F connector, a metal sleeve 
is placed under the shield and an outer sleeve 
is crimped tightly on the shield and the inner 
sleeve making a very secure connection be-
tween the shield and the connector. As I found 
on my hotel set, the Europlug is distinctly inferior 
in this respect. Also, the connection lacks the 
security of the F thread. The Europlugs I pur-
chased at a hardware store were identical to 
those in the hotel. My research went no further, 
so it is possible this problem is being studied and 
solutions are under way. Good luck to our Euro-
pean cousins! 
To summarize, the trip was instructive and the 

technology impressive. The spirit of cooperation 
among such diverse countries and the sight of 
Soviet, East German and Yugoslavian scientists 
generously participating in setting international 
TV standards leaves one optimistic about the 
future of world politics. Now, just a little coopera-
tion from the United States, if you please! MO 
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Digital fiber-optic transmission of video 
"In the future, digital transmission of CATV will 
become the preferred transmission format." 
Practically everyone in the CATV industry has 
read this statement before. The key question that 
must be asked is When in the future?" This ar-
ticle is intended to address the question of when 
through a discussion of digital video transmission 
basics and a review of the current state of this 
technology. 

By John Holobinko 
Vice President of Sales and Marketing 
American Lightwaye Systems Inc 

The greatest benefit by far of digital transmis-
sion is the ability to transport signals for very long 
distances with virtually no degradation of signal 
quality. Therefore, for all practical purposes, 
signal quality is independent of distance. Theo-
retically, one could build a single CATV system 
with only one headend to serve the entire United 
States; the customers in Los Angeles, New York 
and Omaha, Neb., would all havethe same high 
quality picture. This is due to the ability of a digital 
transmission system to restore the original signal 
free of most errors even after signals are sent over 
repeaters many times. 
There already exists a complete digital trans-

mission network in this country with predefined 
levels of transmission hierarchy based on stan-
dard data rates. A digitized telephone conver-
sation can be sent at a 64 kbps transmission rate. 
Twenty-four such conversations can be sent 
simultaneously at a rate of 1.544 M bps. A chan-
nel in this format is called a DS1 channel. Twenty-
eight DSis equal a DS3 channel (44.736 M bps) 
and so forth. The current telephone network has 
the capability of routing channels up to and in-
cluding the DS3 rate. Therefore, a backbone ar-
chitecture including hardware components is 
already established to transmit digital signals, 
arguably independent of their information 
content. 

Unfortunately, as we will see, transmission of 
current CATV system video channel capacities 
would bring the long distance telephone system 
to its knees. 

How video is converted to digital 
The device that converts an analog video 

signal to a digital video signal (and back) is called 
a codec. To digitize a video signal requires sam-
pling the signal and defining the amplitude of the 
signal as a digital value. The greater the infor-
mation rate of any analog signal, the more often 
samples must be taken (Figure 1). The digital 
transmission rate is a function of how finely the 
various possible levels of amplitude are divided 
and the number of samples per second required 
to accurately record changes in signal level. 
Theoretically, the sampling rate must be two 
times the highest frequency of the signal being 
sampled (Nyquist rate). However, due to prac-
tical system limits, typically the sampling rate 
must be higher than two times the highest fre-
quency (Figures 2 and 3). 

If the amplitude of the signal is not divided 
finely enough, stepwise discontinuities will be 

Figure 1 
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observed when the signal is converted back to 
the analog format. For example, a fixed video 
scene that gradually changes in shade will be 
observed to have abrupt shade change boun-
daries instead of a smooth transition. Corre-
spondingly, if the digital sampling rate is not ade-
quate, then changes in picture content will not 
be accurately reproduced; i.e., motions will 
appear to be jumpy. 

For NTSC video channels the sampling resolu-
tion requires between eight to 12 bits, while the 
sampling rate must be up to three times the 
highest video frequency of 4.2 MHz. In practice, 
this translates to a data rate of over 90 M bps in 
order to achieve studio quality (RS250B short 
haul, 67 dB signal-to-noise ratio) picture 
transmission. 
There are two methods employed to reduce 

this effective transmission rate while still retaining 
a very high quality (RS250B medium haul, 60 
dB SNR) picture quality. The first is to eliminate 
redundant information from the video signal itself, 
such as the sync pulses; this results in some 
savings. The second technique that provides 
much greater savings is to use the fact that, from 
frame to frame, only some of the pixels in the pic-
ture change value and not all of them. The key 
then is to transmit only the pixels that have 
changed value and to be able to predict these 
changes. If an algorithm is used to examine the 
previous value of the pixel in the last frame and 
the values of pixels in close proximity to the pixel 
being digitized, then a significant reduction in 
transmission rate can be achieved. One tech-
nique commonly employed utilizes differential 
phase code modulation (DPCM)1. 
Current digital codecs employing compres-

sion techniques are available that transmit at the 
DS3 rate (45 M bps) and slightly slower, providing 
RS250B medium-haul transmission quality. Note 
that the DS3 rate can be transmitted throughout 
the United States on the existing telephone net-
work. Codecs also have been developed down 
to the DS1 rate (1.544 M bps). However, these do 
not provide acceptable picture quality for enter-
tainment transmission and are more ideal for 

video teleconferencing, where movement is 
minimal. Another disadvantage of these 
modems is that the lower the transmission rate, 
the more expensive the codec. Current DS3 rate 
codecs cost approximately $10,000 per chan-
nel. DS1 rate codecs are approximately $50,000 
to $100,000 per channel. A DS1 rate codec there-
fore only makes sense in light of the reduced cost 
of a switched DS1 circuit vs. the cost of a DS3 
circuit on a "dialup" vs. dedicated-line basis. 

Practical limitations 
Digital video transmission systems are not 

being used in CATV networks today. There are 
two major reasons for this. First, current analog 
CATV systems are not distance-limited based on 
analog fiber technology. Although this may 
sound surprising, consider the following: Cur-
rent FM (frequency modulation) over fiber 
systems that deliver equal or better than DS3 
codec quality (RS250B medium-haul specifica-
tions) are capable of transmission distances of 
up to 40 km at 1,300 nm (repeaterless). The 
distance between CATV master headends and 
hubs is never beyond this distance in metro-
politan areas. One can make an argument that 
a 57 dB contribution of the fiber backbone be-
tween hubs is perfectly adequate to still be able 
to deliver 49 dB SNR signals to the home in a 
hub/node AM (amplitude modulated) fiber back-
bone system. In this case, current FM/FDM (fre-
quency modulated/frequency division multi-
plexed) fiber systems with one repeater are 
capable of maximum transmission distances of 
over 80 km (48 miles). Therefore, end to end, 
system spread can be 100 miles across. 
A comparison of FM/FDM fiber systems to DS3 

codecs finds that, when multiplexing equipment 
is added, the cost of DS3 codecs is approximate 
ly three to four times the cost of FM analog fiber 
systems. At a 1.2 Gbps rate, a digital transmission 
system can transmit 24 channels per fiber per 
wavelength. In comparison, our FM fiber 
systems, for example, routinely transmit 18 chan-
nels per wavelength; we have experimented with 
up to 40 channels per wavelength. These 40-
channel systems are completely technically 
possible. The reason they are not available today 
is simply the additional cost of this capacity per 
fiber is not warranted in an FM system. The point 
is that a 40-channel FM fiber system would still 
cost one-third of the price of a digital system and 
provide the same performance advantages to 
current CATV systems. 

But this whole comparison becomes moot if 
one examines current trends in CAN architec-
ture: The foremost disadvantage of digital trans-
mission in CATV networks today is format con-
version. This is the identical problem experi-
enced by FM fiber systems for CAN. Given that 
the cost of a DS3 codec were to go down to $500, 
the cost of VSB/AM (vestigial sideband/amplitude 
modulated) modulators at each hub means that 
the total cost of using hubs is still much higher 
than with currently available or soon to be avail-
able AM fiber systems. In reality, the only way a 
digital fiber system can make sense for CATV is 
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"The foremost 
disadvantage of digital 
transmission... is 
format conversion." 

if the system is digital all the way to the home, 
to eliminate the costs of format conversion and 
allow longer distanced systems to be built. 
There are many proposed schemes of trans-

mitting digital video to the home. The two most 
commonly proposed methods are broadband 
and switched-star transmission. 

If an all-fiber system were to be designed in 

a broadband digital format (i.e., tree-and-branch 
or ring structure), an 80-channel digital fiber-optic 
system would require a staggering 3.6 Gbps 
receiver in every home. This is equivalent to 
53,760 voice conversations of equivalent capac-
ity per home. Today, no digital links are even avail-
able to handle this rate on long distance systems, 
let alone to every home. The cost would be stag-
gering, like the cost of providing an AM over fiber 
system all the way to the home in broadband 
format. 

In a switched-star format, the cost of the in-
home equipment goes down substantially. In 
fact, one can argue that the cost of a DS3 codec 
could easily come down to the $100 range if they 
were produced by the millions similar to today's 
CATV converters. However, when looking at the 
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digital video switch that also must be provided, 
this same volume does not apply. The current 
cost of digital broadband switching technology 
is prohibitive. Current digital telephone switches 
operate at data rates of 64 kbps per subscriber 
(144 kbps for integrated services digital network 
or ISDN). For video we are talking about 45 Mbps 
data rates. Today the cost of 320 crosspoints per 
home (80 channels x four TV sets per home) 
is easily $16,000 per home for these switching 
rates2. This cost needs to come down by two 
orders of magnitude in order to be competitive 
with alternate delivery systems. 

HDTV and codec compatibility 
Recall that the digital video transmission rate 

is proportional to the highest frequency of the 
sampled signal. If it is necessary for HDTV signals 
to be transmitted through the network, entirely 
new codecs will be required. This is because 45 
Mbps NTSC codecs are not compatible with 
HDTV signals, due to the fact that DPCM video 
compression relies on the signal format as well 
as the frequency in order to reduce system trans-
mission rates, as stated previously. Therefore, 
even 6 MHz HDTV auxiliary channels will not be 
compatible with existing codecs, since their for-
mat would be different from NTSC signals. Iden-
tically, the digital star video switch would be use-
less for HDTV signals of higher frequency and/or 
different format. Compare this to current FM/ 
FDM fiber systems and AM over fiber systems, 
which do not rely on the content of the signal in 
order to provide acceptable videotransmission. 

Forgetting about HDTV for a moment, if one 
looks at current 45 M bps codecs, there is the 
additional problem of compatibility. If a phone 
conversation is digitized by one brand of equip-
ment, it can be transmitted and then converted 
back to analog by equipment from another 
manufacturer. This compatibility standard is one 
of the key benefits of digital voice transmission. 
Yet in digital video transmission today no DS3 
codec is compatible with any other manufac-
turer's DS3 codec. This is because each manu-
facturer uses slightly different compression algo-
rithms. An ANSI (American National Standards 
Institute) standards committee has been estab-
lished (the Ti. 1/1 Committee) to establish a single 
standard compression algorithm for each digital 
transmission speed. But, paradoxically, if a stan-
dard is established, this means that further ad-
vances in DPCM algorithms for reducing trans-
mission rates will not be compatible with the net-
work, which virtually halts algorithm improve-
ments. 

Telcos that have tried fiber to the home trials 
with completely digital systems for voice, data 
and video have discovered these digital video 
transmission limitations. There is a growing trend 
to look at hybrid systems; i.e., fiber to the home 
systems that take advantage of digital transmis-
sion and switching benefits for data and voice 
channels and analog transmission and switch-
ing techniques for video channels. These sys-
tems can transmit telephone, data and video 
simultaneously using only a single light source 
and fiber. These hybrid systems promise the 
lowest cost in the intermediate term of all fiber 
systems with the ability to migrate to the all-digital 
fiber network of the future if and when it becomes 
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Figure 2: video signal to be sampled 
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echnically and economically viable, without the 
need to modify any of the fiber backbone plant 
that is initially installed. 

Economic obstacles 
Digital transmission of video over fiber is possi-

ble for headend to hub applications in CATV but 
suffers from the disadvantages of cost and for-
mat conversion and inability to handle HDTV 
signals as easily as FM/FDM fiber systems. 
Although it offers the advantage of longer 
distance transmission than FM/FDM fiber 
systems, for virtually all current U.S. CATV system 
installations this increased distance is not a 
significant advantage. As AM over fiber systems 
increase in performance, the economic 

Figure 3: Digital sampling of video signal 
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obstacles to digital video trunking systems will 
become greater in comparison, not less in the 
intermediate term. 

For hub-to-node applications, digital trunks 
suffer the same format conversion disadvan-
tages as FM/FDM fiber systems. For the distant 
future, this will be the realm of AM over fiber and 
AM microwave systems. 

In fiber to the home applications, the cost of 
digital systems and their current technical limita-
tions create cost disadvantages that are orders 
of magnitude above current alternative hybrid 
fiber to the home systems. These disadvantages 
will be gradually overcome based on the over-
whelming belief in the advantages of digital trans-
mission and the extensive long-term research 

AMERICA! 
We've got your cable supplies: 

• Cable T.V. Equipment 8( Accessories 

• Telecommunication Products 

• LAN Equipment 

We work with some of the 
Best in the Business: 

• GILBERT 

• JERROLD 

• COMM/SCOPE 

• JVC 

• LRC 

• CARLON 

• BASHLIN 

• PITON 

WASHINGTON CABLE SUPPLY, INC. 

Extending beyond the nation's Capitol - 
Serving you from coast-to-coast 

3182 Bladensburg Rd., NE 
Washington, DC 20018 

FAX #: (202) 832-2449 

(202) 832-7422 

Call for Competitive Prices 
or More Information 

1-800-888-0738 

Reader Service Number 18. 

,44 

• SUPERTWIST LIQUID 

CRYSTAL DISPLAY 

• AUTOMATIC DISTANCE 

CALCULATION 

• WAVEFORM/DATA 

PRINTER STANDARD 

• RECHARGEABLE NICAD 

BATTERIES STANDARD 

• TESTS ALL TYPES OF 

METALLIC PAIRED CABLE 

• LIGHTWEIGHT, COMPACT 

AND RUGGED PACKAGING 

• EASY TO OPERATE 

$4,395 
Complete 

emphasisthat is being universally focused in this 
area. 

But the differential between the cost of analog 
and digital video transmission has not decreased 
as rapidly as many expected. Therefore, wide-
spread use of digital video transmission equip-
ment for CATV applications appears highly un-
likely in the near term. lLI 
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Digital techniques in scrambling 
By Joseph D. Keyes 
Mgr...late Staff Engineer, Scentific-Atlanta Inc 

Scrambling technology is in a process of change, a process that ensures 
continued revenue now and in the future. The simple scramblers of a few 
years ago are now powerful integrated RF and computer packages. Here 
is a description of the significant changes and the reasons for those 
changes. 

In the beginning 
Scrambling by removing (or hiding) a part of the TV signal that the 

subscribers' sets require for operation was one way to achieve premium 
channel security. A converter reinserted the required part of the signal. 
Attenuating sync pulses by suppressing the RF carrier during that time 
was a very popular technique for scrambling. 

Initially, scrambler designs were very simple. The RF circuitry was 
straightforward and the controls were not much more complicated. Some 
used inexpensive one-shots or simple oscillators to control all required 
timings. Those one-shots controlled the suppression as well as the timing 
pulses sent to the converter to synchronize its sync restoration. Such simple 
scramblers performed adequately for their required purposes. The amount 
of circuitry required, however, may have been unwieldy. One manufac-
turer's scrambler featured no less than 18 one-shot circuits. 
Although they did the job they had to do, one-shots have traditionally 

suffered from problems with touchy adjustments and drift. In one prod-
uct, a one-shot set to about 63 e controlled the beginning of sync pulse 
suppression. A second circuit set to about 6 ¡Ls controlled how long sup-
pression lasted. A few percent drift in the first circuit could have caused 
the timing of the second circuit to miss sync entirely. 
As theft-of-service became a more visible issue in the industry, changes 

were made to increase the degree of security. One method was by trans-
mitting information (along with the scrambled signal) that would identify 
the channel tuned. The converter used that data to make sure that it was 

tuned to a channel it was authorized to tune. 
Some manufacturers made their scramblers send data by adding a 

modification that injected some more one-shot controlled pulses to the 
timing pulses. Others redesigned their whole product. Either way, this new 
requirement to send some rudimentary data began the changes to the 
humble scrambler—changes that are still going on today. 

The present-day scrambler 
Today's scramblers include a variety of technologies and features. They 

include precise digital control of timings related to sync suppression 
scrambling, new scrambling modes, circuits for immunity to terrestrial and 
satellite link-induced noise and data communications capabilities, along 
with a user interface designed to ease the burden for overworked head-
end personnel. All of this circuitry works in harmony with the high perfor-
mance RF circuitry needed to provide the clean signalsthat cable system 
standards require. 

Long-term accuracy and signal quality: Analog control of traditional sync 
suppression scrambling using one-shots could typically be adjusted to 
work adequately. However, digital control of timing gives an improvement 
in long-term stability. Replacing the older technology of one-shotsfor tim-
ing control virtually eliminates the need for difficult periodic tweaking of 
sync suppression timings at the headend. The accuracy of the digitally 
controlled sync suppression timings are as good as that of the digital cir-
cuit's reference standard. When that standard is a crystal oscillator, its long-
and short-term accuracy is a few parts per million. That accuracy is better 
than the few percent of analog one-shots. 

Further, a series of timings can be generated digitally without one af-
fecting the other. In the one-shot based product previously mentioned, 
inaccuracy in one circuit causes inaccuracy in a second circuit. Large 
numbers of precise timings can be generated in digital circuitry without 
the need for cascading circuits. Each one has the same accuracy as the 
crystal reference. Even if one is in error, all others are still accurate. 
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Increased security: As cable operators strive to increase their system 
penetration, the issue of theft-of-service becomes more and more 
important'. In the continuing struggle against pirates, new and innovative 
scrambling techniques and modes become increasingly important. Toward 
that end, scramblers are now called on to provide more depth of security 
by providing additional scrambling modes. 
A scrambler that is capable of producing only one mode of scrambling 

provides an opportunity for a technically adept pirate. When the method 
of scrambling never changes, the pirate has large amounts of time to study 
the signal and look for a trigger for the defeat circuit. Dynamic modes of 
scrambling make sure that the pirate no longer has ample opportunity 
for study. The cable operator can choose to change scrambling modes 
weekly, daily or on whatever schedule desired. Before the pirate can 
analyze and decipher one mode, the scrambler changes to a different 
mode. The pirate then has to start over from scratch. 

Security can be enhanced while using one mode of scrambling. The 
scrambler can make dynamic changes in timing on a random basis, so 
the pirate will not have a stable timing source to trigger defeat circuits. 
Further, sync suppression can be momentarily dropped on a random basis, 
while maintaining timing signals. The pirate's circuit then tries to restore 
sync to a signal that does not have sync pulses suppressed. 
An effective security scheme is to let the scrambler continuously con-

trol the converter through random changes in scrambling type and timing. 
This way, potential pirates never find a repeatable pattern on which they 
can "hang their hats." 
Increased precision: Crystal-controlled digital timing circuitry is very 

precise. That precision allows the scrambler to perform novel scrambling 
of the video signal. Less precise analog one-shots are sufficiently repeatable 
to resolve details like the location of the horizontal interval. With a precise 
crystal-controlled time base, individual elements within each line can be 
resolved. The scrambler can then operate on those elements to achieve 
strong scrambling effects. 
One such strong scrambling effect is video inversion. The inversion of 

black for white in various combinations with sync suppression and inver-
sion yields good security. Some previous attempts at video inversion were 
troubled by hum and other artifacts. Being able to rely on accurate, fine 
resolution timing within the horizontal interval makes a high quality video 
inversion TV picture possible. 

Foretelling the future: Sync suppression scramblers must foretell the 
future. The video RF is attenuated before the leading edge of the horizon-
tal sync pulse. The scrambler cannot wait for the sync pulse to occur and 
then begin suppression. By the time the scrambler can respond, part of 
the sync pulse is already on its way to the subscribers' sets. Some sets 
can lock up on that small signal. Instead, the video RF is attenuated just 
before the sync pulse and remains suppressed until after the end of the 
horizontal interval. Therefore, the scrambler must be able to predict with 
high accuracy just when the sync pulse will occur. 
Although knowing when a horizontal sync pulse will occur may seem 

easy in theory, in practice it is not. The very slight changes in the signals 
introduced via satellite links and terrestrial noise can cause some sync 
time base jitter. Most of all, the greatest challenge to sync stability comes 
from the variations introduced by some consumer-grade (or higher) VCRs. 

To guard against all these sources of time base corruption, some modern 
scramblers feature phase-locked loops (PLLs), which can track and adapt 
to the horizontal line rate of the video source. Such PLLs can be designed 
in a traditional analog way or they can be made using purely digital adap-
tive techniques. Either way, the result is greater precision in timing for a 
more accurate restoration in the customer's converter and a better pic-
ture on the TV set. 

In-band and out-of-band addressability 
Addressability creates the need for a reliable, inexpensive data path 

from the operator's headend to the subscriber's converter. Addressable 
systems are broadly classified as in-band or out-of-band, depending on 
whether data transmission takes place within the cable channel. The 
decreased costs and increased security associated with in-band trans-
mission has made it a popular means for that data path. With in-band data 
transmission, the scrambler becomes a logical place to apply the data 
to the TV signal. 
As has been described2, in-band data can be sent in many ways. Data 

can be placed on lines in the vertical blanking interval of the baseband 

video, in phase modulation of the video carrier or in pulses that are 
amplitude modulated onto the audio carrier. Any of these schemes could 
be accomplished in the scrambler. 
The need for in-band addressability data changes the scrambler. No 

longer is the scrambler an analog device dealing only with the analog 
TV signal; it is now a vital part of the data communications link. In a way, 
the scrambler serves as a modem for communication between the billing 
computer and the subscribers' converters. The scrambler has to be as 
much computer and data communicator as video equipment. The modern 
scrambler includes as much computer circuitry as analog circuitry. 
When scramblers were basically analog devices needing only analog 

adjustments, operators required a very steady hand with a screwdriver 
applied to the adjustment ports to setup and maintain a scrambler. Now 
the scrambler must do more types of functions. There are more options 
and modes available to the operator, and easier ways to select them. 

In the future 
There are many different causes for the evolution of digital circuitry into 

scramblers. Signal quality, security, addressability and ease of operation 
are important issues for cable operators. These issues led to the rise of 
digital techniques in scramblers. In the future, the importance of these issues 
will increase, rather than diminish. 
There will be opportunities for increased revenues and decreased costs 

through addressable technologies (including pay-per-view). Scramblers' 
increases in computing power and data capability will help to make those 
opportunities into reality. The increasing use of digital technology in 
scramblers will continue to ensure our industry's success in these areas. 
Wrap up that success in an easy-to-use package and the combination 
is hard to beat. 
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ISDN, B-ISDN, SONET 
By H. Mark Bowers 

_a. Planntng. Centel Cable Telension Co 

ISDN, B-ISDN and SONET. Are these acro-
nyms that should strike fear in a cable operator's 
heart or merely new complements to existing 
telco architecture? Some in our industry have 
heard the term "ISDN" used; others may not 
have or are confused as to the capabilities and 
intent of this new technology. Other terms such 
as B-ISDN and SONET are probably new for 
most of us. 
We all understand and appreciate that existing 

cable TV architecture and technology are 
evolving at a startling rate. We also should recog-
nize that existing telco architecture and services 
are evolving as well. The intent of this article is 
to take a capsulized look at the world of ISDN, 
B-ISDN and SONET. Let's begin with some basic 
definitions. 

Demand for digital 
ISDN is an acronym for "integrated services 

digital network." ISDN is being developed to sat-
isfy the telephone/network customer's increasing 
demand for digital transport of voice, data and 
narrowband video services. It offers simple, 
economical access to an unrestricted range of 
services without the cost and complexity of mul-
tiple access loops. 
ISDN by definition is completely digital in con-

struction and distribution and carries voice and 
non-voice (data and telemetry) services. It 

A triple threat? 
evolved from existing phone system switching 
and distribution architectures, has an intelligent 
control overlay and has a defined set of both user-
to-network and network-to-network interfaces. It 
should be viewed as (eventually) being univer-
sally available. A customer should be able to 
access enhanced services, interLATA (local area 
telephone access) carriers or other ISDN ter-
minals by plugging any ISDN terminal into any 
ISDN receptacle and entering a correct direc-
tory number. 

Elements that differ ISDN from non-ISDN 
architecture are end-to-end digital connectivity 
and integrated access for the customer (access 
to a wide variety of services over a single access 
link). Also, ISDN uses a small family of standar-
dized customer network interfaces to provide a 
wide range of services. It will permit unrestricted 
portability of customer premise equipment. It 
provides out-of-band digital signaling, which 
offers speed and versatility while greatly in-
creasing information transmission capability, and 
offers customers control in allowing dynamic allo-
cation of their use of bandwidth and services. 
B-/SON is an acronym for "broadband inte-

grated services digital network." It is an ongoing 
natural evolution of the ISDN plan, which is basic-
ally a narrowband service offering transmission 
rates of 144 kilobits per second (kbps) and 1.544 
megabits per second (Mbps). This evolution of 
technology in the telephone network toward 
ISDN and B-ISDN really began in the 1960s with 
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the introduction of the T carrier interoffice digital 
transmission system. Broadband rates for B-
ISDN are still under consideration by the CCITT 
(Consultative Committee on International 
Telephony and Telegraphy) but rate offerings are 
expected to be approximately 150 and 600 
Mbps and to be compatible with SONET. 
B-ISDN by definition will be a layered extension 

of the ISDN service and broadband in nature. 
It therefore has all of the features and advantages 
of ISDN listed previously. Given its greater band-
width, B-ISDN would in theory be able to pro-
vide such services as full-motion video, HDTV 
(high-definition TV) and transmission of high-
fidelity stereo sound, to name only a few. 

Finally, SONET is an acronym for "synchro-
nous optical network," a system under develop-
ment to define an optical interface standard that 
would be used to connect equipment from dif-
ferent suppliers. SONET is expected to have 
major impact on the next generation of telecom-
munications optical equipment. 

Current SONET interface specifications are 
covered in two major documents. The first covers 
multiplexing specifications, while the second 
contains specifications related to optical param-
eters at the interface level. SONET offers the 
promise of national and perhaps worldwide 
uniformity at data rates of up to 1,327 gigabits 
per second (Gbps). Although formal adoption 
by ANSI (American National Standards Institute) 
and CCITT may take some time, the basics have 
been sufficiently settled for aggressive vendors 
to begin equipment development. 
SONET by definition is a single-mode fiber 

transportation network constructed as a progres-
sive hierarchy of synchronously multiplexed tribu-
tary signals. It is optical, digital and synchronous 
in nature and has the capability of surveillance-
based maintenance. Information is carried by 
signal overhead bytes so that facility and equip-
ment maintenance activities can originate from 
the network elements. The basic electrical signal 
of SON ET is called the synchronous transport 
signal level 1 (STS-1). It has a rate of 51.84 Mbps. 
The optical equivalent of STS-1 is called optical 
carrier level 1 (OC-1). Only an electrical-to-optical 
conversion is needed to go between STS-1 and 
OC-1. Higher level (data rate) signals are easily 
obtained by synchronously multiplexing lower 
level signals. For example, STS-N is the nth 
synchronous signal level and has a rate of n 
51.84 Mbps. 

Basic building blocks 
Much additional time could be spent on defini-

tions and basics, but let's get on to some prac-
tical application. What does all this mean in terms 
of telecommunications network construction and 
utilization? Let's assemble some basic building 
blocks of an elemental future system. 
Two basic types of ISDN interfaces were stan-

dardized by the CCITT in 1984: the basic access 
and the primary rate interfaces. The basic access 
interface contains two 64 kbps bearer (B) chan-
nels and one 16 kbps data (D) channel. The B 
channels carry voice or data, while the D chan-
nel carries necessary signaling, telemetry and 



packet data. The overall rate for the merged 
2B+D basic access interface is therefore 144 
kbps. The primary rate interface is based on the 
existing Ti standard. The standard data rate for 
Ti is 1.544 Mbps. Of this rate, 1.536 Mbps car-
ries the actual information while the other 8 kbps 
is used for framing and maintenance. The 
primary rate 23B+ D structure is therefore com-
posed of twenty-three 64 kbps B channels and 
one 64 kbps D channel plus 8 kbps for framing 
and control. Configuration of a 24B structure is 
also available. 

It is important to note that all of these configura-
tions are realized without the use of fiber-optic 
cable. ISDN, as originally envisioned and devel-
oped, does not require fiber cable and is basic-
ally a narrowband copper-based network imple-
mentation. Bell Communications Research (Bell-
core), the research arm of the regional Bell Oper-
ating Companies, estimates that approximately 
70 percent of all existing telephone service drops 
in the United States are capable of passing the 
full primary T1 1.544 Mbps rate. ISDN implemen-
tation at the Ti rate is therefore not a difficulty 
for the majority of existing telco plant architec-
ture, with the bulk of the capital outlays required 
in the switching system(s). 
As telco technology evolved over the past 

decade, it also became obvious that a narrow-
band network with a high-end capability at the 
Ti rate would not satisfy the future data require-
ments of phone/network customers into the next 
century. While all this was occurring, fiber optics 
also was enjoying early widespread application 
within the telephone industry. It offered the 

advantages of an immense leap in bandwidth 
plus dramatically reduced maintenance costs 
compared to existing copper plant technology. 
Early telco fiber-optics applications were central 
office to central office. Then fiber's use spread 
from the central office to remote switching sites 
(remote terminals), with final evolution from the 
remote terminal to the business and private 
residence. 

It is obvious that the new higher bandwidth 
advantages of fiber are not fully realized until the 
entire distribution plant is fiber. But we also must 
note that the many advantages of fiber over 
copper-based plant will cause eventual full 
deployment with or without the added impetus 
of video signal delivery. The high bandwidth of 
the single-mode fiber-based B-ISDN evolution 
will allow dramatically increased data transmis-
sion rates and services. 
A primary remaining handicap for the typical 

telephone switched star or switched multistar 
distribution system is the high cost involved due 
to individual line requirements from the central 
office or remote switching center (remote ter-
minal) to the customer premise. This places a 
high cost factor on the system since bus or tree-
and-branch distribution system economics are 
currently not possible. 

Recognize, however, that the current evolution 
toward B-ISDN and SONET will slowly resolve 
those remaining obstacles. The dynamic, con-
figurable approach to these two architectures 
allows for a slow expansion of a layered system 
toward the business and home residence. Econ-
omies of scale will evolve, albeit slowly. The cable 

industry should not make the mistake of giving 
a cursory examination of these technologies and 
then dismissthem because they "appear" to be 
cost-prohibitive. Given a long-term view, the sys-
tematic evolution of their architecture makes 
economic sense as well. 

It is reasonable to project that this broadband 
switched technology will evolve toward the busi-
ness and residential consumers. The rate of evo-
lution and expansion now becomes the unknown 
in our equation. B-ISDN and SONET are just at 
the beginning of their lifecycles; most recent pro-
jections are that widespread application and use 
will not commence until the mid-1990s or 
beyond. The past lack of standards as well as 
disagreements between the United States, Euro-
pean and Japanese industries have slowed the 
rate of development thus far. The preponderance 
of those problems now appears to be resolved 
and development will accelerate. The various 
parties are now working toward a common world-
wide standard, and deployment by the 
mid-1990s is not unrealistic. 

Why should we worry? 
Where do these new capabilities lead the tele-

communications industry? What new services 
might be added and do they represent an imme-
diate or long-term threat to the established cable 
industry? Let's begin to answer the question by 
stating new services projected by Bellcore itself. 
Bellcore has outlined four classes of new services 
expected to arise from the technical evolution 
toward ISDN, B-ISDN and SONET. These are: 
• broadband interconnection between local 

BROADBAND CATV/I.AN DESIGN 
PC SOFTWARE 

ELIMINATES THE CALCULATOR DRUDGERIES 
OF BROADBAND CABLE DESIGNI 

I 

ii I 11111111( It 
AT LAST! AN AFFORDABLE PC SOFTWARE TOOL FOR 
DESIGNING CATV, MDU's, OR LANS! (MAP/TOP-IEEE 802.7) 

SAVE THOUSANDS OF DOLLARS OVER OTHER PROGRAMS! 

PRE-CONFIGURED DATABASE USING POPULAR MFGRS 
OR ADD YOUR OWN USING THE BUILT-IN EDITOR! 

•Designs 1-600 MHz •FWD/REV RF Signal Simulation What If?" 
Capability •Uscr Defined Single Cable Splits •Dual Cable Speed 
Keystrokes •Auto Branch Recalculation After Insertion/Dele tion •Prints 
BOM and Signal Analysis •Auto Tap Value Selection Using Port/Drop 
Specification •Global Repacement of Components 'Change Ca ble Size 
Anytime • User Friendly Many More Features 

BROADBAND SYSTEM ENGINEERING Ver 3.2 $1595.00 
FÜR I RH PC, ci. AT& PS , 2 .461D fotIPA MILES, 256K, HARD DISK RECOMMENDFD. 

USE OUR 14 DAY EVALUATION WITH ELECTION TO PURCHASE. 

ComNet Engineering Co. 
3310 Western Dr. 
Austin, TX 78745 
512/892-2085 

American Express Cards Welcomed 

Trackmolding, Riser Guard & Accessories 

OW PIC 

jelteader Se 

is architecturally more 
attractive for apartment 
& commercial post wiring. 

Sample 
r evaluation, 

prices & complete 
catalog, call or write 

our Distributor 
Representatives or im 

MuItiIink 
Enalneeted to Make the Dttlevence 

Number2q. PO Box 955, Byte ci',. 44035 
Phone (216)324-4941 

Reader Service Number 58. 

COMMUNICATIONS TECHNOLOGY FEBRUARY 1989 29 



NOW THERE ARE 
TWO WAYS TO 
COLLECT SYSTEM- WIDE 
SPECTRAL DATA.   

• we 

<> Shift 

SEND THE WHOLE FLEET. GIVE ONE COMMAND 
WITH THE MAGNAVOX 
LINE MONITOR. 

When you put Magnavox Line Monitors (MLM) to work 
it's like placing a spectrum analyzer at every critical 
point in your broadband system. MLM can monitor your 
entire system from any remote location and warn you 
when it strays from set parameters. 

Unlike other status monitoring systems that typically 
measure just one or two signals, MLM monitors and 
measures all the signals in your CAN and LAN system. 
So you can quickly and automatically localize frequency-
related faults and even identify other types of system 
performance degradation. With MLM your technicians 
spend their time fixing a problem, not tracking it down. 
MLM has some features you'd find in more expensive 

digital spectrum analyzers. Like colorful and informa-
tive graphics that tell you at a glance how your system is 
performing. And storage and retrieval that gives you a 
complete record of system performance. MLM gives 
you all these features in an attractively-priced package, 
so you can install as many line monitors as you need to 
cover your whole system. 
MLM is from Magnavox, a company you've come to 

know for quality, reliability and service. For application 
information and an MLM demonstration, call your 
Magnavox representative. 

Reader Service Number 25. 

«MU 

I% u u alb  
to •:: 7.7  

Compact MLM module is enclosed 
in a rugged housing that withstands 
the extreme environments of a cable 
system. 

MLM display showing sweep re-
sponse. White is actual response; 
yellow is stored response. 

MLM display showing the video. 
color and sound carriers of Channel 
3 with upper adjacent channel pic-
ture carrier and lower adjacent 
sound and color carrier also shown. 

MAGNAVOX 
CATV SYSTEMS CO. 
A DIVISION OF CONSOUDATED ELECTRONICS INDUSTRIES CORP 
100 Fairgrounds Drive, Manlius, NY 13104 
(315) 682-9105 Fax: (315) 682-9006 
Call 1-800-448-5171 (In New York 1-800-522-7464) 



area networks. 
• broadband switched video delivery, both full 

motion and HDTV. 
• distribution of cable TV signals for cable ser-

vice providers. 
• packeted voice services. 
Do these offerings represent an immediate 

threat? Probably not. As discussed, the most 
immediate effect of this evolution will be the intro-
duction of ISDN-type services and ISDN is fun-
damentally a narrowband service offering. ISDN 
will most certainly enhance data and telemetry 
service offerings to both the business and private 
residence. 
The classic example of an ISDN-type service 

would be the ability to determine who is calling 
when a call is received. The consumer can then 
accept the call or opt to signal an unwillingness 
to receive the call at that time. Many other ser-
vices are possible in this enhanced, digital, sep-
arate signaling channel environment. The ISDN 
marketplace does not represent any immediate 
or implied threat, since cable operators currently 
do not offer these types of services. 
What about the B-ISDN and SONET evolution? 

The eventual realization of this technology will 
allow delivery of our current classic video ser-
vices with a potential increase in signal quality 
and the conceivable offering of services beyond 
our present capabilities. To be sure, we still have 
the advantage of the economics of the tree-and-
branch distribution architecture, and by the 
mid-1990s fiber optics will likely be in widespread 
use in our own distribution plants. But we should 

not underestimate the potential capabilities in-
herent in the B-ISDN and SONET evolution and 
approach. 

Although cable TV has survived and flourished 
over the past several decades, we have had a 
tendency (at least at times) of being rather short-
sighted in our approach to system capabilities 
and service offerings. Billions of dollars are cur-
rently being spent in research toward the net-
works discussed briefly in this article and 
volumes of text are written each year. 
Our short-term advantages could quickly be-

come long-term liabilities. The cable industry cer-
tainly has the ability to compete long term in an 
evolving telecommunications revolution. Advan-
tages for our industry are its demonstrated ability 
to react and to react quickly to new innovative 
technologies, its established presence in the 
video delivery marketplace, its more economic 
design in distribution plant architecture and its 
short-term capital depreciation cash flow-based 
financial structure. 
We also must demonstrate our desire to com-

pete as long-term players. Any industry going 
through deregulation has experienced a period 
of trauma and difficult times, both for those in the 
industry and for the affected consumer. The 
cable industry is no exception. We must demon-
strate that we have the desire and ability to focus 
long term if we wish to step to the table and com-
pete head-on with the players assembling there 
in the B-ISDN and SONET arena. 
Even assuming that we only wish to continue 

to provide entertainment video signal delivery, 

much greater emphasis must be placed on long-
term research, planning and system engineer-
ing in general. There is currently a disturbing 
trend toward maximizing cash flow and return 
on investment while ignoring the gathering 
"competitive clouds" on the horizon. At the very 
least, we as an industry must begin to better 
examine the evolving capabilities of the potential 
competitive forces assembling around us. Cable 
Television Laboratories is a very good beginning 
but still doesn't entirely address the type of 
industry consortium and consensus that is 
needed. 

So, are the discussed evolving architectures 
and systems a short-term threat? Definitely not. 
But are they a long-term threat? Certainly! Can 
the cable industry compete long term? Yes, 
assuming we demonstrate a clear will to com-
pete in the long term. This must involve the con-
verging of our collective talents and resources; 
establishing long-term research, system stan-
dards, common practices and goals; and dem-
onstrating the financial conviction and con-
fidence to reinvest for the long term—in engineer-
ing talent, in equipment development and evolu-
tion and in system architecture evolution based 
on future plans and needs as well as short-term 
commitments. 
The tone of this conclusion should not be con-

strued as the playing of taps for the cable industry 
but rather as a call to arms and battle. The future 
competitive marketplace is sufficiently well-
defined for the work to begin. We should begin 
defining battle plans—and soon! 
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Digital audio services 
By Clyde Robbins 
Senior Staff S rrold Divusron. General Instrument Corp. 

Cable TV developed because it could provide broadcast reception to 
areas where signals were not available or were of poor quality. Further 
growth carne from providing programming not available from broadcast 
sources. In addition to carrying video, many systems also carried FM audio 
by processing and retransmitting FM signals from over-the-air sources. 
At the present time many systems are considering expanding their audio 
service to include programming not available via FM broadcasters, 
delivered to the headend via satellite. At this point, two questions beg 
answers: What quality will the received audio have? How will access to 
audio programs be controlled? 
Consumer awareness and standards for audio quality are rapidly 

evolving. According to Electronic Industries Association estimates, approx-
imately 15 percent of all U.S. homes have CD (compact disc) players. CD 
sales in the United States have passed album sales. In Japan, where CDs 
have been available for a longer period of time, CD sales exceed album 
sales by a nine-to-one margin. In addition to CDs, hi-fi VCRs have brought 
theater quality sound with video into many homes via rented tapes. Every 
proponent of HDTV (high-definition TV) technology includes some form 
of digital audio delivery in the system. 
A convenient method for delivering additional audio services over cable 

is to transmit stereo FM multiplex signals with 400 kHz channel spacing 
in the 88 to 108 MHz frequency range. This allows up to 50 channels if 
all frequencies are usable. But what quality will those channels actually 
have and what revenue can be derived from this level of quality? 
Mono FM is an extremely robust signal due to the wide deviation con-

stant: 

e= peak deviation (1) 
frequency of modulation 

For example, a 1 kHz tone deviated 25 kHz has a e of 25. An expres-
sion for the signal-to-noise (S/N) improvement of the detected FM signal 
relative to the carrier-to-noise (C/N) ratio (above threshold) in decibels is: 

S/N = C/N + 10log(30 2) (2) 
= C/N + 33 dB 

for this case. A mono FM signal also is quite immune to spurious inter-
fering signals and multipath. 
The stereo FM multiplex (FM MPX) system is an outgrowth of the need 

for backward compatibility in the broadcast environment. FM MPX does 
not retain the robustness of the mono FM system. If we take a 1 kHz tone 
and apply it to the left channel only of an FM MPX modulator, and again 
have 25 kHz L+R deviation and thus 50 kHz L—R subcarrier deviation, 
the mono portion of the signal is improved by 33 dB but the stereo portion 
is improved by: 

— 

thus: 

50 kHz 
  = 13 
38 kHz subcamer 

S/N stereo = C/N + 7 dB 

In many broadcast situations, C/N is not a limiting factor; in CATV, it is 
a different story. If we assume a system is delivering 45 dB C/N pictures, 
the FM C/N would be 41 dB. This assumes FM carriers 15 dB below pic-
ture carriers and an 11 dB improvement due to the 300 kHz FM receiver 
bandwidth. Adding 7 dB stereo FM improvement, the resultant stereo S/N 
is only 48 dB. This is equivalent to a cassette deck without noise reduc-
tion and about 7 dB worse than typical mono TVs. In fact, the only con-
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Jerrold's New "S" Series Headend Equipment Offers 
A Wide Spectrum Of Capability For Small System Budgets. 

II
ntil now, it's been almost impossible for small cable operations to get 
superior performance without spending a small fortune. That is, until 
now. We, at the Jerrold Division of General Instrument, are introduc-
ing a new line of headend equipment that performs on par with the 

larger cable TV systems at costs that are in line with limited budgets. 

Small Systems Built To Meet Large Demands 

With this totally new series, you can now equip your headend with 
frequency agility from 50 to 450 MHz, affording 60 channel capability. A full 60 
dBmV output is standard on the S450P, Frequency Agile Heterodyne Processor 
and S450M, Frequency Agile Modulator to allow for combining without 
amplification. All units have been designed to make optimal use of limited 
headend rack space. For example, the S450M, S450P, and S890D, Frequency Agile 
Demodulator are each only 13/4" high so that they take-up only one EIA rack unit. 
They all have front panel controls that make in-field modifications without 
removing the unit from the headend rack. 

The S1450R-VCII, C/Ku Switchable Satellite Receiver integrates a 
unique modular VideoCipher® II descrambling module that eliminates up 
to 7" of rack space. Switchable to either C or Ku band, the S145OR accepts signals 
from 950 to 1450 MHz. Jerrold's S145OR offers the premium performance required 
for large cable TV systems while offering affordability for small systems. 

SPACE-AGE PERFORMANCE 
AT A DOWN TO EARTH PRICE 
Maximum Capability, Minimum Cost 

We also offer 48 hour in-warranty replacement on all "S" series prod-
ucts. And as an option, Jerrold also offers a convenient headend pre-pack service. 

All of this gives more capability than ever before to systems on a budget. 
For more information about Jerrold's all new "S" series of headend equipment, 
get in touch with your Jerrold Account Representative or contact Jerrold Division, 
General Instrument Corporation, 2200 Byberry Road, Hatboro, PA 19040, 
(215)-674-4800. More than ever before, it pays to go with the leader. 
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sumer audio source with which cable FM MPX compares favorably is AM 
radio. 

It is an incorrect assumption that cable subs are not interested in or 
willing to pay for audio services. Audio software and hardware are growing 
industries. CATV needs a technology that can deliver secure high quality 
audio. The capital expenses involved in establishing an audio service also 
should pay back in a relatively short period of time. 

Today's digital technology can provide both signal security and state-
of-the-art audio quality. We have a unique opportunity to provide a level 
of quality that broadcasters cannot equal. In order for broadcasters to 
transmit digital audio signals, both industry standards and regulations will 
need to be established. This will undoubtedly be a lengthy process. Digital 
audio over cable provides a means of delivering quality, uninterrupted 
and non-repetitive music, which is also not available to the consumer via 
any other means. Digital audio transmission will eliminate reductions in 
audio quality due to noise and interference through the transmission pro-
cess. The transmitted and received audio are identical. 

A common misconception 
There is a common misconception that digital audio signals require enor-

mous amounts of bandwidth for transmission. There are many digital audio 
sampling and companding systems, as well as many digital modulation 
schemes. A criterion that is logical for selection of a sam pling/compan-
ding system is that the sound quality through the system should be indis-
tinguishable by audio professionals from that of the best source available 
(currently the compact disc). Another criterion is that the system should 
use as low a data rate as possible and still meet the first criterion. Another 
desirable digital system feature is the ability to withstand data errors without 
catastrophic results; Dolby adaptive delta modulation has been shown 
to meet these requirements. 

Transmission of digital audio signals can be handled in various ways. 
One method is to combine the data streams of numerous digital audio 
signals and transmit them on one carrier. The downside of this choice is 
that the receiver must be wideband, and a sensitivity to noise, interference, 

group delay and reflection results. This approach generally requires a 
chunk of bandwidth of suitable quality for a video service. This puts the 
audio service in direct competition with video services for channel space. 
An appealing alternative is to modulate each digital audio signal (stereo 

pair) on an individual carrier. These digital carriers could be spaced as 
little as 400 kHz apart, depending on the sampling and modulation scheme 
used. This spacing is no different than required for an analog FM MPX. 
Individually placed carriers also avoid interference-prone portions of the 
spectrum without losing 6 MHz channels at a time. If the discrete carriers 
are placed in the 88 to 108 MHz range, the digital audio does not com-
pete with video services for channel space. 

Transmission can be via amplitude, phase or frequency modulation. 
As more data levels are added, the transmission bandwidth decreases, 
but the receiver complexity and signal susceptibility to noise and inter-
ference increase. A popular choice in data communications is QPSK 
(quadrature phase shift keying), which is two data levels in each of two 
carrier phases. QPSK achieves the optimum bit error rate curves and two 
bits/Hz bandwidth efficiency. In order to operate a digital audio carrier 
on or near a frequency of a local FM broadcaster, a robust modulation 
method such as OPSK is desirable. For example, a 15 dB carrier-to-inter-
ference ratio is usable with QPSK but is not with four-level amplitude shift 
keying. 

For digital audio over cable to become a significant revenue producer, 
the programming variety and price must be accepted, the hardware must 
be functional and cost-effective, and the service must be aggressively 
marketed. Once a digital cable audio system is available and in widespread 
use, many categories of prog ramming will evolve. Possible examples that 
have video service equivalents are pay, pay-per-play, superstations, dis-
tant signals, local broadcast, video simulcast, local origination, jukebox, 
comedy, news and sports. There are many opportunities for new revenue 
sources. A key requirement is digital audio delivery technology with room 
for programming growth; a system with eight to 10 channels is far too 
limiting. A 50- to 80-channel capacity is desirable to provide for long-term 
growth potential. 
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Figure 1: Cable system test 
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Multichannel compact 
disc digital audio for CATV 
By Joseph L. Stern 
Presrdent, Stern Telecommunrcittrons Corp 

Compact discs (CDs) are rapidly becoming 
a dominant music source in the home. CDs not 
only overcome the traditional problems caused 
by physical wear, dust and handling but also pro-
vide a quality reproduction that brings the listener 
closer to the original music as it was first 
recorded. 

Currently, the highest quality audio trans-
mission system that consumers enjoy is FM 

Figure 2 
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broadcasting. While FM provides relatively noise-
free transmission on 50 to 15,000 Hz signals, its 
modulation technique cannot match the CD's 
dynamic range of 96 dB or extended frequency 
range of 2 to 20,000 Hz. Therefore, a new method 
of transmission is required to deliver true CD 
quality to the home. 
A new digital music system (called "DM' . for 

"digital modulation") achieves this standard. DM 
carries nine stereo channels of music with full CD 
performance specifications on a single 6 MHz 
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cable channel. Moreover, the same digital tech-
nology that made CDs a commercial reality has 
been used to develop this transmission system. 

Testing the DM system 
We were asked to undertake tests to determine 

how the DM system (which was introduced by 
International Cablecasting Technologies and 
developed in cooperation with Frederiksen and 
Shu Laboratories) performed under real-life 
microwave, satellite and cable TV operation. The 
tests were conducted to determine if the existing 
systems could carry this multiplexed digital signal 
without degradation. Cable system carriage of 
the signal also was analyzed to see if a fully 
loaded cable system would interfere with the DM 
channel and/or if the DM signal would interfere 
with other signals. 
The quality of transmission at various system 

carrier-to-noise (C/N) levels was studied to deter-
mine the range of operating input levels within 
which the system would perform to specifica-
tions. The performance of the DM tuner, which 
receives the signal in the subscriber's home, also 
was assessed at various input levels. 

Tests were conducted using a custom-built DM 
data pattern generator and data error logger 
package. The generator created a random pat-
tern of data corresponding to nine stereo audio 
channels, plus 40 9.6 kbps and 24 19.2 kbps data 
signals; this is the package of information car-
ried in one 6 MHz channel by the DM system. 

All compression, multiplexing, encryption and 
forward error correction signals were included. 
The output of the generator was identical to the 
output of the DM broadcast center, except that 

all digital signals representing music were ran-
domized. The generator output was fed to the 
DM vestigial sideband modulator, then fed to the 
cable system combining network and transmit-
ted on the system to the DM tuner demodulator. 
The output of the demodulator was fed to the data 
error logger package (Figure 1). 
The error logger was equipped with counters 

to register the number of Hamming errors trans-
mitted but fully corrected and the number of 
cyclic redundancy code (CRC) errors that were 
not corrected. Sync errors and frame errors also 

Ch. A-1 
Amplitude response after 18 amplifiers 
(2 dB/division) 

were counted. Errors were logged over fixed time 
periods under all test conditions. Operating con-
ditions were changed to determine the points at 
which signal quality was acceptable and the 
points where degradation was found. 
The transmission of these digital signals is car-

ried through a compression and encryption 
scheme using a four-level pulse amplitude 
modulated signal. The scheme provides a 12 
megabit data rate—a 6 megabaud symbol rate 
—in a bandwidth of 3 MHz (Figure 2). The trans-
mission is via a vestigial sideband modulator 
scheme. A 6 MHz channel is used to allow for 
the proper group delay shaping. 
The signal applied to the cable system looks 

very much like a video signal without an audio 
carrier. It puts negligible extra load on the cable 
system and can be handled as just one more 
channel (Figure 3). When introduced into a 
multichannel system with channels in use on both 
sides, there is no interference caused to either 
adjacent channel since the energy tapers off 
rapidly at band edges to at least —60 dB (Figure 
4). Measurements also substantiated the amount 
of signal interference caused by adjacent chan-
nels. The results showed that the audio signal 
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Figure 7: RF bench test 
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could pass through a cable system without 
problems. 

Components of the DM system 
The DM system consists of several compon-

ents. First, there is a broadcast center where the 
music from CDs is played, processed, com-
pressed, encrypted, multiplexed and put into 
packets or frames that include error correcting 
codes. A major advantage of digital transmission, 
regardless of the modulation scheme used, is 
that forward error correction is available and is 
very effective. 

Nine banks of industrial-grade CD changers 
feed their digital outputs to a digital-to-digital con-
verter. All audio adheres to the Audio Engineer-
ing Society (AES) digital format, which specifies 
16 bits of information for each sample period. The 
sampling rate of the incoming signal is 44.1 kHz, 
with the samples multiplexing both 16 bit left and 
16 bit right channel information. 
The compression algorithm operates on the 

left and right channels with two identical circuits. 
The DM system provides sound block encoding 
with a compression technique that maintainsfull 
CD quality. 

The data is reduced, converting 16 bit samples 
to 10 bit samples. The information is then put into 
25 bit packets. This goesthrough the Hamming 
encoder circuit where the 5 bit overhead of error 
correction is added; the output is a 30 bit packet. 
These packets are assembled into a frame of 
packets, containing 400 music and data packets 
along with eight control packets. This interleaving 
of packets provides the multiplexing function that 
places all information on one signal. The frames 
are transmitted at a 900 kHz rate, with 40 packets 
per frame for each stereo music channel and 30 
bits per packet. The transmission rate per music 
channel becomes 1.2 Mbps. 

For the nine music channels, plus the address-
able and data channels, plus overhead, the over-
all data rate is 12 M bps. Using a four-level "dibit" 
pulse amplitude modulation (PAM) system to 
develop the video format, we divide the approx-
imate 12 Mbps signal by four; the result is a 3 
MHz bandwidth video signal. This four-level 
system also provides a robust transmission even 
along noisy transmission paths (Figure 5). 
The four-level PAM signal is sent to a satellite 

uplink, either by direct connection or through 
microwave transmission. Tests show that half of 
a broadband microwave channel can be used 
without errors. In addition, either half or full 
satellite transponder can be used, again without 
errors. 

Tests were run on three satellites using eye pat-
terns and an error-checking test package. The 
tests of microwave and satellite transmission 
showed that the forward error correction system 
operated perfectly and there were no uncor-
rected errors under all test conditions. 
When the signal is received on a normal satel-

lite receiver at the headend of the cable plant, 
the output is four-level PAM. This isfed into a DM 
modulator that provides the unique vestigial side-
band transmission characteristics on the channel 
chosen for operation. The signal then is mixed 
with all other signals in the combining network 
at the headend and is transmitted to the sub-
scriber locations. 
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Figure 8: Components of the DM tuner 
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The tests were conducted on different cable 
systems while observing changes in signal eye 
patterns in order to determine data integrity. Addi-
tional tests were conducted on another cable 
system using the error checking test package. 
The CATV system tests were conducted at 400 
MHz with the receiver located 18 amplifiers from 
the headend. In running the tests (Figure 6), Ch. 
A-1 was chosen for four-hour blocks of time. The 
frequency response of the channel was tested 
and found to conform with results shown. 
The performance of the DM system also was 

tested at varying C/N levels, so it could be deter-
mined how the system would operate under re-
duced level conditions (Figure 7). There were no 
uncorrected errors present in the signal until a 
C/N of 23 dB. This indicates that the DM system 
can operate without degradation on a cable 
channel at full carrier amplitude or at 15 to 16 
dB below visual carrier level. 
These tests confirmed that theoretical calcula-

tions of the DM transmission system can operate 
those in the aeronautical bands where a re-
duction in signal level is required (see accom-
panying table). 

Tener operation 
Once the signal has been carried through the 

microwave, satellite and cable system, it goes to 
the DM tuner, which connects to the cable in the 
subscriber location via a splitter (Figure 8). If the 
subscriber already has a splitter to feed an FM 
tuner, that connection can go directly to the DM 
tuner, which has a loop-through input. This can 
then feed the RF input of the FM tuner. If no split-
ter is available, a normal two-way splitter is ap-
plied to the line and fed to the DM tuner. 
The tuner input contains a signal-seeking front 

end that scans the full cable spectrum, looking 
for the distinctive 980 Hz frame sync signal. This 
recognition takes less than one second. Then 
AFC (automatic frequency control) goes into 
action and locks the tuner on channel. 
The tuner outputs are left and right audio con-

nections, which go directly to the system's stereo 
amplifier. A front panel switch or infrared remote 
control are used to select any one of the nine 
stereo music channels. Selecting a music format 
is as simple as operating any hi-fi component. 
With the tuner, once power is activated, any music 
channel can be selected and the volume is con-
trolled at the stereo amplifier. 

Tests have shown that using the DM signal pro-
cessing techniques, nine channels of full CD 
quality audio can be transmitted on microwave 
systems, via satellite and on a cable system with 
no adverse effects on adjacent TV signals. MI 
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Small systems The last frontier 
This is the second in a series of articles designed 
to help the small system operator or entrepreneur 
avoid some basic (and perhaps fatal) mistakes. 
Editor's note: Opinions expressed belong to the 
authors, based on their experiences. 

By Bill Grant 
President GWG Associates 

And Lee Haefele 
President. Haefele TV 

The design philosophy that is applied in devel-
oping a small system will have a significant 
impact on both initial cost and long-term main-
tenance expense. It is also critical to the eco-
nomic viability of such a venture. Here is where 
some in-depth understanding of the transmission 
technology is essential. Many people working 
in the cable industry today have only been 
exposed to larger urban installations. So it is 
understandable that they may never have ques-
tioned or considered the design philosophy itself 
at all, simply accepting and applying it as 
presented. 
Urban systems employ a trunk/feeder design 

configuration; it's easy to simply accept this 
approach as being the ultimate refinement of 
coaxial cable transmission design. Such designs 
actually are the logical evolution of many years 
of applications. But this design philosophy was 
developed in direct response to the demo-
graphics of the urban areas in which it is applied; 
namely, rather extended service areas with 

evenly distributed and dense service tapping 
requirements. If the demographics are changed 
—and surely the small installations we are dis-
cussing here are quite different—then there may 
be a more efficient, more cost-effective way to 
apply the technology in such instances. 
We have extended experience with and con-

fidence in the construction of systems using a 
single-cable approach, sometimes referred to as 
a "tapped trunk" design. Systems constructed 
in this manner are substantially less costly and 
much simpler to maintain. If self-regulation is 
applied intelligently, the quality of the transmitted 
signals will be equal to or better than the quality 
of transmission through many more extensive 
urban installations. 

Later in this series we will discuss this in greater 
depth. However, anyone considering a small 
system venture would be well-advised to review 
the basics of the conventional trunk/feeder 
design. Is it simply a second cable provided for 
all tapping? How many different transmission 
levels does it introduce into a system? How many 
different types of hardware? Why did it evolve as 
the urban standard design? Is it automatically 
the best design for all applications? Is is tech-
nically superior to other designs? Does it present 
economic advantages or disadvantages? 

Just one consideration is operating power con-
sumption. A conventional trunk/feeder design 
might consume around $10 of commercial power 
per mile of cable plant per month, where a single-

cable design would consume maybe $6 or $7. 
Not a very large difference, perhaps, but not in-
significant either from a long-term point of view. 

Small system headends 
Since by definition a smaller system will involve 

a limited size cable plant and present a very 
limited supporting subscriber base, the head-
end in itself constitutes a much more significant 
economic factor than it would in a larger sub-
scriber base. Headend costs must be supported 
by subscriber revenues, of course. If there are 
fewer subs fed from a headend then the cost sup-
ported by each sub is higher than if there were 
many subs fed from that same location. 

Although the problems of signal acquisition— 
and it is not unreasonable to think of it as "prod-
uct" acquisition—has become simplified with the 
availability of satellite programs, the question 
becomes one of program selection. How many 
satellite dishes are essential? Direct off-air broad-
cast reception is probably best handled by sim-
ply ignoring any signals that cannot be cleanly 
received on top of a 40- or 50-foot pole or tower. 
Certainly the old days of going 300-400 feet up 
to fight for signal with stacked arrays of antennas 
are long gone (and good riddance) but the de-
cisions required now are still not all that simple. 
Then there is the perplexing question of tiering 

services. If a multiplicity of programs is to be 
offered—and remember that market penetration 
is vital—then how the operator chooses to handle 
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the various grades of service and how many 
grades are established is very important. If a 
more sophisticated, more expensive subscriber 
converter is required or if signal encoding or 
decoding is casually introduced, then additional 
costs could be incurred at every single sub-
scriber station. 
Although the decision is technical in nature, 

its impact on the economic viability of the ven-
ture is very profound. It requires sound business 
judgment and a realistic examination of both the 
costs and the impact on the subscriptions for ser-
vice. An error in judgment here could mean dis-
aster and even in the best case it could mean 
a less profitable operation. It takes courage to 
undertake a small system venture but it takes 
knowledge and experience to make such a ven-
ture a success. 

Later in this series we will discuss problems 
of headends and tiering. But you should be 
aware that it is in this general area that the most 
critical make-or-break judgments will probably 
be made. We particularly caution you against 
promising to deliver a very wide range of services 
before having researched the program costs of 
each of these. Some of the available programs 
impose a minimum license fee and, if the sub-
scriber base is small, the minimum program use 
fee may be economically insupportable in some 
cases. 

Art or science? 
It may sound a bit vain to use the term "art" 

in connection with small system operations but 
it is entirely appropriate. If such opportunities are 
to be successfully pursued, technical skills alone 
cannot ensure success. One needs sufficient 
familiarity with the technology to understand all 
the alternatives and to finalize on the system 
design with confidence. However, the ultimate 
success or failure of a venture depends upon 
much more than this alone. To evaluate a specific 
application, to develop a business operations 
plan and to construct and operate systems of this 
scale successfully requires a blending of many 
skills. Not the least of these is a "grassroots feel" 
for what levels of service, which programs and 
at what level of service charges the community 
will accept and enthusiastically support. Thus, 
the term "art" seems very appropriate indeed. 

Small systems can present opportunities for 
many people who are actively involved in CATV 
today. The scale of such operations may not be 
inhibitive for even those with limited financial 
resources. But what represents an opportunity? 
A system with two miles of cable plant carry-

ing 12 channels and serving only 50 subs could 
be constructed for a total cost of perhaps 
$25,000. Such a system could generate gross 
monthly revenue on the order of $1,300; certainly 
to some people this might represent an oppor-
tunity. On a larger scale, a six-mile system carry-
ing 18 channels and serving 200 subscribers 
could be constructed for around $60,000. Such 
a system could produce gross monthly revenue 
on the scale of $5,200. This could certainly qualify 
as an opportunity. 

It's all well and good to have an objective of 
working for yourself in your own business, but 
that business must be healthy enough to sup-
port you decently and produce some return on 
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the capital you must invest. If you are already 
employed in the CATV industry, the new venture 
must replace the income that salary from the 
present job presents. If it does not provide as 
much income initially, the venture must be han-
dled as a part-time activity. Return on investment 
is another question entirely. 

If you are capable of financing either with 
capital in hand or borrowed or both, it seems 
logical to ask what that same amount of capital 
could produce if invested in other more conven-
tional ways, such as real estate or stocks, etc. The 
venture under consideration does present some 
risk. You may underestimate costs or over-
estimate revenues. If this investment will not pro-

duce a return on the capital required that is at 
least equivalent to that of more conventional 
lower risk investments, you had better take 
another very hard look at the whole idea. 

If the investment does not realistically project 
to produce a return on capital on the order of 15 
percent or so, then perhaps you ought to aban-
don it entirely or at least re-examine the project 
thoroughly. Maybe you should carry fewer chan-
nels, charge higher rates, etc. There's no room 
here for wishful thinking. Whatever the analysis 
produces, it might be prudent to have it checked 
by someone with previous business experience 
(not necessarily in CATV) and who is not directly 
involved. 
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High-definition television: 
Evolution or revolution? 
By H. Allen Ecker 
Senior Vice President and Chief Technical Officer. Scientific-Atlanta Inc 

High-definition TV (HDTV), extended definition TV (EDTV), advanced 
TV (ATV) and enhanced NTSC are often used as if there were clear stan-
dards and specifications defining these terms. We speak of sharper pic-
tures, better color without artifacts, larger and wider viewing screens and 
higher quality stereo audio as EDTV or HDTV. But what is our reference 
and how high is high? Within the TV industry HDTV definitions are often 
referenced to 35 mm slides or motion pictures. However, the real defini-
tion of the next generation TV format will ultimately be determined by the 
subjective judgment of the consumer where votes are cast from the con-
sumer's pocketbook. 
HDTV is a proven technical possibility. Pictures and audio can be elec-

tronically generated, delivered and viewed with resolution, scan rates, color 
and sound quality that can be considered "high definition" by any defini-
tion. However, significant controversy exists over possible implementation 
approaches, economic considerations, regulatory issues and consumer 
demand. Attempts have been made to achieve world acceptance of a 
production standard based on an 1,125 line/60 field approach with wide 
screen (16:9 aspect ratio) that is incompatible with the current NTSC for-
mat. Broadcasters and U.S. TV set manufacturers appear to be favoring 
an NTSC-compatible HDTV format that can be received on the installed 
base of NTSC sets as well as on HDTV sets. Major differences in business 

objectives in the various parts of the TV entertainment business are caus-
ing the controversy on formats. 

It is important to distinguish among the three major parts of the industry 
that provide TV entertainment to the home. Figure 1 shows the relation-
ships among production, delivery and viewing. These three business areas 
have different requirements and constraints that affect their business deci-
sions on HDTV. Note that delivery is not limited to just the transmission 
media such as satellite, cable and broadcast but also includes videotape 
and discs as major players. Even within the delivery part of the business, 
the different media have conflicting objectives because of differences in 
technical and regulatory constraints related to HDTV. 
Another major unknown leading to controversy is determining how the 

consumer will react to various levels of picture and sound quality and what 
the consumer will pay for each level. Most preliminary testing on consumer 
reaction to HDTV suggests that programming has more impact than pic-
ture format and quality. Also, there has been no indication that consumers 
will be willing to pay the differential in price that may be required for most 
HDTV sets. These preliminary reactions are contrary to consumer response 
to the introduction of compact audio discs. CDs have attained wide ac-
ceptance and have become the audio quality standard for consumers. 
The incompatibility with existing audio systems and the inability to record 

(Continued on page 63) 

Figure 1: Major parts of the TV entertainment industry 
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or duplicate discs in the manner that is common with magnetic tape car-
tridges has had little impact on CD popularity. From our experience with 
CDs, we must conclude that it is too soon to judge consumer reaction 
to HDTV on the very limited demonstration testing to date. 
The major issues facing the adoption and implementation of HDTV in 

this country can be categorized generally as the following: 
1) a value/cost tradeoff among the various alternative approaches for pro-

duction, delivery and viewing and 
2) how to manage the start-up risks among set manufacturers, produc-

tion and delivery parts of the industry. 
The value/cost tradeoff involves technical issues, market issues and 

manufacturing and operating costs. The start-up risk issue is sometimes 
called the "chicken and egg dilemma" because it means simply, "Which 
comes first, programming or TV sets?" The studios, programmers and 
delivery parts of the industry are reluctant to make major investments in 
HDTV equipment and programming until there are enough consumers 
with HDTV receiving equipment to generate a reasonable source of 
revenue. Set manufacturers don't want to invest in the designs, manufac-
turing start-up and inventory for HDTV sets until there is programming to 
fuel consumer buying. 

HDTV value/cost tradeoff issue 
We know that there are almost 90 million TV households, but it has yet 

to be determined how many of these households will buy HDTV sets. Deter-
mining market size is extremely difficult when a new market is being 
established. Not only have the parameters and features of the product 
not been defined but also the value of each to the consumer is not known. 
HDTV (however designed and implemented) must have value to the con-
sumer in which there is clear distinction and advantage over existing 
television. 
The HDTV value drivers can be separated into two categories. First, there 

are those unreal things in today's TV pictures that don't exist in the real 
world. For example, even with poor eyesight you don't see rows of black 
scan lines when you view a real world scene. The second category in-
cludes those factors that can be perceived to improve the quality and im-
pact of the TV image. Noise that produces graininess in the picture, scan 
lines in the TV raster and the NTSC artifacts that result from spectrum 
sharing between luminance and chrominance are the unreal artifacts that 
must be removed to realize the value of HDTV. Increased horizontal and 
vertical resolution to produce sharper pictures, large screens with poten-
tially wide-screen aspect ratios and high quality digital stereo audio are 
the quality and impact value features that the consumer will judge. 
The technical characteristics in an HDTV format that will produce per-

ceived value to the consumer also increase the cost of production, delivery 
and viewing systems. These cost drivers are increased bandwidth, in-
creased carrier-to-noise (C/N) ratio, scan formats with more lines on larger 
screens and signal processing to enhance resolution and improve color 
quality. The accompanying table shows a matrix of tradeoffs between value 
and cost indicating which of the cost drivers will affect the value drivers. 
To make the correct tradeoffs between cost and value for each factor, we 
must consider both cost and price of the HDTV set to the consumer and 
cost and price of programming to a subscribing consumer. Also, we must 
consider that the technical and regulatory constraints affecting the 
value/cost tradeoffs differ significantly by delivery method. 

If we examine the near-term constraints on these four cost drivers, we 
find that they are significantly different for cable, tape, broadcast and direct 
broadcast satellite (DBS). Broadcast has serious constraints both from 
technical and regulatory viewpoints. Spectrum limitations, individual chan-
nel bandwidth and requirements for NTSC compatibility are all imposed 
on a broadcast format. There are essentially no external constraints on 
the drivers that produce potential value with associated cost for tape or 
DBS delivery. If the consumer and the program deliverer want to pay the 
cost, both tape and DBS can support signal formats with bandwidths, 
C/N, scans and signal processing to produce HDTV pictures. Current cable 
architecture and system implementation will in many cases require signifi-
cant upgrades to achieve noise and distortion headroom necessary for 
HDTV. Also, in the majority of systems total distribution bandwidth must 
be increased to maintain channel capacity if HDTV channels require more 
than 6 MHz. Subscriber products also must be changed out for those 

EDTV/HDTV value/cost 

Value driver 

tradeoffs 

Cost driver 

Band- 
width C/N Scan 

Signal 
processing 

Remove unreal artifacts 
1) No graininess 
2) No scan lines 
3) No dot crawl 

or cross-color 
Quality and impact 
4) Sharp picture image 
5) Wide screen (size) 
6) Quality audio 

consumers desiring HDTV. 
A major hurdle in the development of HDTV in the United States is that 

of the start-up costs and risks to those parts of the industry responsible 
for getting television to the home and for the set manufacturers. Produc-
tion and transmission companies must make substantial capital invest-
ments to create and deliver high-definition programming in sufficient quan-
tity to interest the consumer. Prices of HDTV sets must be attractive to the 
consumer to build a subscriber base. Who makes the first move and how 
are the risks and costs contained? 

Both the U.S. government and the TV industry are struggling with stan-
dards setting because of the different technical constraints and business 
interests that drive each part of the industry. The set manufacturers would 
like to see an NTSC-compatible standard regardless of the production 
or delivery medium. The production part of the industry would like to see 
one global standard (not necessarily NTSC-compatible) because of the 
major export business in programming. As mentioned previously, the 
value/cost tradeoffs are significantly different among the delivery media 
(cable, tape, broadcast and DBS) and none of the media wants to be un-
necessarily limited in quality and features because of constraints in another 
delivery medium. 

The revolutionary and evolutionary scenarios 
If the government and industry could agree on one HDTV system, and 

if the consumer perceived the resulting pictures and sounds to have value 
corresponding to the required price, a complete changeout of television 
delivery to the home to achieve HDTV could occur. In the same way CDs 
captured the quality audio market, HDTV could capture the high-end TV 
market. The HDTV sets could be wide aspect ratio (e.g., 16:9) like wide-
screen movies. NTSC compatibility would speed up the change but would 
not be a necessary requirement. HDTV inputs could be at both RF and 
baseband but HDTV processing would probably be included in sets for 
the chosen system. 

In this revolutionary scenario, the production, delivery and TV set parts 
of the industry would have risks controlled by the existence of a single, 
possibly regulated, HDTV standard. The development of the industry would 
depend on marketing/sales effectiveness and the ability to achieve TV set 
costs and programming costs that would result in prices that consumers 
would pay. However, because tapes and discs are essentially a closed 
system with the TV set and because DBS and cable do not have the con-
straints of broadcasters, variations in HDTV formats within the HDTV system 
standard would probably be promoted. 
The evolutionary scenario follows a course from existing NTSC to in-

creasing levels of quality with EDTV and eventually to pictures and sound 
considered to be HDTV. This scenario minimizes the start-up costs and 
risks in any part of the industry. Technology has driven production equip-
ment and TV displays to extended definition today. Studio cameras are 
capable of up to 700 lines of resolution with component outputs; Matsushita 
MI I and Sony BetaCam SP tape formats provide component recording 
and with higher resolution than that currently delivered to the home. New 
TV sets on the market in Japan (soon to be available in the United States) 
allow baseband, component inputs with higher resolution and line doubling 
to significantly improve picture quality. Baseband stereo inputs have been 
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available for some time. Satellite delivery of EDTV in component format 
is also available today with ED-MAC operational hardware. 
The evolutionary scenario is driven primarily from the availability of EDTV 

pictures from new tape formats such as Super-VHS and Super-Beta and 
from baseband, component access to the TV set with the Y/C connector 
(in the consumer world, the S-video connector). The Y/C connector 
bypasses the tuner and demodulator; sources of noise and bandwidth 
limitation in the TV set. Note in Figure 2 that tapes, discs and DBS can 
access the set with lower noise and higher resolution because of the Y/C 
connectors. Currently, both broadcast and cable must use the conven-
tional RF input. If Y/C connectors were put on set-top terminals, then cable 
could avoid the modulator in the set-top terminal and the tuner and 
demodulator in the TV set to improve noise and resolution performance. 
Some of the new line doubling techniques that are being included in 

the most recent sets double the scan rate to remove perception of scan 
lines and to increase the perceived vertical resolution. With line doubling, 
component input and up to 50 percent improvement in resolution through 
the Y/C connector, the consumer realizes significant improvement in pic-
tures in new EDTV sets. 
The only parameter not addressed in this EDTV-to-HDTV evolutionary 

scenario is picture aspect ratio. The evolutionary scenario assumes strict 
NTSC compatibility (i.e., each set will accept existing NTSC and EDTV and 
display either format on the full screen). Even pictures from standard NTSC 
signals will be improved because of line doubling and signal processing 
with frame stores. However, change of aspect ratio from 4:3 to 16:9 can 
only be accomplished through some form of the revolutionary scenario. 
For a change in aspect ratio, all parts of the TV industry must share the 
risk of consumer acceptance of the new HDTV format. With the evolutionary 
scenario, no part of the industry is required to take significant risks. 
The importance of wide aspect ratio pictures to the consumer is not 

known. If the screen of the display or projection system is large enough, 
the advantages of improved resolution and increased scan rate are evi-
dent without wide aspect ratio. However, as one advocate of the wide screen 
has stated, the difference between HDTV and standard TV is apparent 
even without the TV set on if the aspect ratio is increased from 4:3 to 16:9. 

WC connection 
• Bypasses resolution— 

limiting and 
noisy circuits 

• Avoids NTSC 
artifacts 

Down the evolutionary road 
We have already started down the road on the evolutionary scenario 

for HDTV. Commercially available videotape systems with EDTV and TV 
displays (both direct view and projection) with line doubling, frame store 
processing and Y/C inputs offer the consumer EDTV today. Studio cameras 
and tape recorders that deliver component EDTV are also in use widely. 
Standard products that can deliver EDTV via satellite are available 
economically. However, the evolutionary EDTV scenario cannot deliver 
wide aspect ratio pictures. The key question to answer is how important 
is wide aspect ratio to the consumer? We may find that if the screen is 
large enough that the consumer really doesn't care about a wide screen. 

For a number of years, the production part of the TV industry led by 
NHK (Nippon Broadcasting Co.) and CBS has advocated the revolutionary 
scenario with their 1,125/60 system and 16:9 ratio. The technical society 
representing this community, the Society of Motion Picture and Television 
Engineers (SMPTE), has adopted a production standard around these 
parameters. Although still quite expensive, production equipment is avail-
able from Japanese suppliers to meet the SMPTE HDTV standard. Also, 
Japanese suppliers such as Sony are showing transcoders from the 
1,125/60 format to the NTSC and NTSC-compatible formats. 
Major efforts are under way within the TV industry to reach consensus 

on an HDTV approach. Agreement among all parts of the industry would 
help bound the start-up risks for all concerned. The FCC Advisory Com-
mittee and its working groups plan to evaluate all proposed HDTV systems 
for the United States. They plan to use the new Advanced Television Testing 
Center (ATTC) for actual system testing. Industry organizations (such as 
the FIA, NCTA, SMPTE and AEA) all have established "blue ribbon" com-
mittees to address HDTV. Even Congress is getting into the act with the 
Markey subcommittee hearings. 

Television in the United States is not a luxury or just a recreational/leisure 
medium; it is an ingrained part of our culture. HDTV could provide a boost 
to an unprofitable TV set industry and could be a means of growth to the 
source and delivery parts of the industry. We must face the value/cost trade-
off and chicken-and-egg dilemma and decide which is the winning 
scenario—revolution or evolution. 
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Headend rewire/ 
redesign considerations 
By James Kuhns 
DIstnct Technzal instructor. Contnentai Caolevsen 

A few years ago it was scrambling. Then came 
VideoCiphers. Now it's BTSC stereo. Tomorrow, 
it's anybody's guess. No matter how well you 
plan, sooner or later you will find yourself re-
designing or rewiring your headend. There are 
several approaches to headend layout, all having 
certain advantages and disadvantages. Regard-
less of the method used, careful thought and 
planning before starting will save you a lot of 
headaches du ring and after rack-up. You would 
not dare build or rebuild outside plant without 
designing it first. And, since the headend affects 
your entire subscriber base, shouldn't you design 
and plan it just as carefully? 
The accompanying figure is a standard EIA 

19-inch equipment rack where each horizontal 
increment represents the width of a single PI 
panel. Using a diagram such as this allows you 
to layout (to scale) each rack in the headend prior 
to moving any equipment. Another advantage 
is that an accurate bill of materials can be devel-
oped from these diagrams. Additional racks, 
blank panels and other items that may be needed 
can be ordered before starting the actual rack-
u p process. 
When you begin the rack-up, tape copies of 

the diagrams to the corresponding racks. Doing 
this makes equipment placement relatively sim-
ple and keeps rack-up errors to a minimum. Any 
changes made during rack-up can be noted on 
these copies. 
Upon completion of the rack-up do a final set 

of diagrams. These final diagrams along with an 
accurate set of wiring diagrams will serve as the 
as-built "maps" for your headend. Proper docu-
mentation, revised and updated as necessary, 
will serve you (and anyone else who steps into 
your headend) well. Until the next time. IF 

"Proper documentation, 
revised and updated as 
necessary, will serve 
you...well." 

Headend rack redesign chart 
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Participants in the interview conducted at the 1988 Western Show were: Ron Hranac, Tom 
Hall, Ray Seacombe, Paul Levine. Bob Lull and Bill Riker. 

Hands across the pond 
During the 1988 Western Show, Managing Editor 
Rikki Lee interviewed six people currently in-
volved in the Society of Cable Television Engi-
neers in the United States and the United King-
dom to elicit their comments on transatlantic 
cooperation. Participants in the interview were: 
Tom Hall, owner of the CAN consulting firm York-
hall, UK. SCTE secretary and editor of its journal 
"Cable Television Engineering"; Ron Hranac, 
seniorstaff engineer for Jones Intercable and US. 
SCTE president; Paul Levine, publisher/president 
of "CT," the US SCTE's official trade journal; Bob 
Luff, group vice president of technology for Jones 
Intercable and US. SCTE past president; Bill 
Riker, the US. SCTE's executive vice president; 
and Ray Seacombe, chief engineer of City Cen-
tre Cable in London and president of the UK. 
SCTE. 

CT Tom, could you describe the work the U.K. 
SCTE is doing? 

Hall: The SCTE was set up to improve the stan-
dards of engineering, for engineers to meet very 
high entrance requirements—academic, prin-
cipally. But we don't exclude those without, and 
the alternative is length of service in the industry 
in a senior position. 
We get many people applying who are not 

eligible for membership. To those people we sug-
gest methods of improving their knowledge, but 
we do give them the ability to subscribe to our 
journal. In addition to our 600-700 members, we 
have many hundreds of su bscri bers to the journal 
only. 
We hold two or three lecture meetings a year— 

we limit it because of travel problems. We used 
to have regional meetings, principally in the north 
of England, but the attendance was not sufficient 
in any one area to continue these meetings. 
Now that cable looks like it's taking off in the 

U.K., hopefully our membership will increase and 
it will be possible to resume regional meetings. 
CT How does this compare or contrast with 

the work the SCTE is doing in the United States? 
Hranac: Well, the SCTE in the United States 

has a bit of a different approach on what it's been 
doing. It concentrates primarily on providing 
technical education to the cable industry. Where-
as our membership has been open to installers, 
technicians and anyone in general with an in-
terest in the cable industry, the focus of the two 
groups differs in their main thrust. But there are 
a number of similarities. 

It's interesting that the direction we're going 
has enabled us to mature our very efforts. In fact, 
in our Executive Committee meeting a few days 
ago we were able to chart the big picture of the 
future of the SCTE. The big picture includes con-
tinuing the technical training efforts we have 
worked upon in the past. It also includes empha-
sis on technical certification. And another one 
that we've identified and we're looking forward 
to seeing in the long term is the SCTE's recom-
mended practices. 
I foresee the day when there's a stamp on a 

roll of cable or connector that says, "Meets SCTE 
Recommended Practice Number Such-and-
Such'—in other words, the UL listing of the cable 
industry. And that, I think, is the direction that 
we're going. 

But the two Societies have some things in com-
mon that really suggest we work together and 
share resources. There are certainly a few things 
that we do differently, but that's fine. I think it 
should remain that way. We each have our own 
identities, we each have our own goals as organ-
izations, but we also have our respective cable 
industries to serve. The core area of increasing 
the technical skills of our people, of enhancing 
the technical knowledge of the cable industry 
and certainly our own professional image is ex-
tremely important. 
CT Bob, is this cooperation between the two 

SCTEs something that actually started years ago 
and we're just hearing about it nova 

Luff: The manufacturers have been the link up 
to this point. The European manufacturers break-
ing into the U.S. market had to learn about our 
practices and our cable dimensions. The U.S. 
manufacturers are now entering the European 

market, particularly the U.K.—one of the hottest 
cable markets right now—with their expertise and 
their products and learning that there are some 
differences we need to chat about. 
I think we all see the advantage of getting 

together so we have a more universal availability 
of cables, connectors and interface. But I think 
Ron Hranac's recent visit to the U.K. and Tom 
Hall's receptiveness has been the start or the 
resurgence of the official getting together of the 
SCTEs in a very proactive way. 
CT Why now? Why hasn't it started before? 
Luff: It's an invasion. 
Seacombe: But which side of the Atlantic is 

being invaded? I don't know, I suspect it's some-
thing that's grown slowly. We've come to know 
people personally on the other side of the pond 
and that tends to gel a relationship in a more solid 

M kind of way. I don't think there's really anything 
; specific happening to be the prime mover. We've 

gradually gotten to know each other and now 
seems to be the time when it's coming together. 
CT Bill, do you see this interest in the U.K. SCTE 

by the U.S. Society growing in the future? 
Riker: I think the interest was really started with 

our current SCTE president when he went over 
there. We've finally built up a strong reputation 
in this country and we're ready to take that reputa-
tion to other parts of the world. 
CT Ron, why did you go to England in the first 

place? 
Hranac: I was in the U.K. on business for some 

activities that Jones Intercable is involved with. 
It struck me that setting up a meeting with Tom 
Hall would be a good way to open the door be-
tween the two Societies. So, I set up a meeting 
with him. We sat down over tea and discussed 
what our two Societies have been up to over the 
last few years, the history of the groups and where 
we can go together in the future. 

With the things that we do have in common, 
building that relationship and establishing the 
dialogue will enhance the professional image of 
both of our Societies. It will also enhance the par-
ticipation that various companies have in each 
other's countries by providing a forum on neutral 
ground for sharing resources, technology, train-
ing materials and such. 
CT What exactly can we in the U.S. learn from 

a non-NTSC based system? 
Hall: Quite a lot, I think. What our transmission 

systems are is not an important difference. I 
welcomed the idea of Ron coming to see me. 
We got along marvelously and had a wonderful 
opportunity to establish a relationship between 
our two organizations. I'm sure there can be a 
very useful interchange. After all, it looks as 
though cable is unlikely to get off the ground in 
the U.K. without American finance. 
CT How do you feel about that? 
Hall: Well, I wish our bankers and financial 

houses were more enthusiastic. It's just too much 
of a long-term investment for them. With Amer-
ican and Canadian financing, things will start to 
move and attitudes may change. 
CT Ray, with this invasion of foreign investors, 

how do you think this will affect the U.K. SCTE? 
Seacombe: It will certainly increase our mem-

bership. We will probably see a number of North 
American nationals becoming resident in the 
U.K. and that will be to the benefit of everyone 
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in the sense that they will bring their long history 
of operating systems to us. 
I think we will probably be able to bring a 

benefit in this opposite direction in that—if you 
pardon me for saying this—the technical quality 
of our television pictures is considerably higher 
than that which you generally find in North Amer-
ica. The way in which our Society has helped to 
keep those standards up will be of benefit to 
those traveling North Americans who come to 
our side of the pond to help us get the networks 
going. I'm sure a lot of that will brush off on this 
side of the Atlantic. 
You ask the question about PAL and NTSC. 

I remember a very famous quotation-1 can't 
remember who said it—but NTSC meant "never 
twice the same color." SECAM was "something 
essentially contrary to the American method" 
and PAL was "peace at last" or "pictures at last." 
I think that the way in which the European broad-
casters (not just the cable industry) in general 
and the U.K. in particular have maintained very 
high technical standards will be a lesson to North 
American technicians who will no doubt come 
to the U.K. to help us get off the ground. 
CT Bob, is he justified in his comments about 

our standards? Don't we have something to teach 
them about running a cable system? 

Luff: I don't know if it's anybody teaching 
someone else. We all have experiences and 
there's something to be said for 20 years in major 
urban construction techniques. One of the things 
we've learned in the last several years in the 
United States is the people issues, not so much 
the technology issues—we've gotten a pretty 
good handle on those. The quality of installations 
has not been where they should be on either side 
of the pond. In the concepts of preventive 
maintenance and quality assurance, we have 
good intentions. But somewhere between those 
intentions and our budgets and execution there's 
a big difference. 
We're beginning to learn techniques. The 

SCTE has been very much involved in the BCT/E 
Certification Program and Installer Certification 
Program. These are not just SCTE programs but 
industrywide programs over here that CEOs in 
boardrooms are embracing as long overdue and 
needed. An experience and a relationship we 
have with one system in the U.K. suggests that 
they're grappling with the very same issues that 
we've grappled with for nearly a decade. I see 
no reason for a hands-off approach and allow 
another fine organization to have to reinvent the 
wheel and take a decade, when we can share 
things that we've learned that were successful 
and that we tried that weren't. 

But we also have to be quite careful that 
although we share the same language (more or 
less) that there are profound differences between 
the two technologies, PAL and NTSC, and in the 
social structure between the two countries. I cer-
tainly want to be very cautious in the relationship 
we have so we don't go over there as if we know 
all the answers. We don't know all the answers 
here. We have to be very respectful of the different 
ways of doing business that have to be and will 
continue to remain different because of the two 
different countries involved. 
CT Bill, what do you see as the SCTE national 

headquarters role in increasing cooperation and 

sharing technical knowledge? 
Riker: The first thing I'd do is ask Ron if I can 

go to the U.K. for a while. I've never been over 
there, but I've spent some time talking with Tom 
Hall. It was very enlightening to see how different 
we really are in the way that we do things. This 
interview is the beginning of our cooperation, 
working together and understanding each other. 
We would like to support the U.K. SCTE in every 
way we can and I think this is the beginning of 
a very good relationship. 
CT Paul, as publisher of the official trade journal 

of the SCTE in the United States, how do you feel 
about sharing our knowledge and working with 
the SCTE in the U.K., especially with their trade 
journal? 

Levine: Their trade journal as compared with 
ours as far as the technical value is very high. 
Their technologies are very well represented. For 
all the reasons mentioned throughout this con-
versation, we have to respect not only that high 
level of technology but also how they are inform-
ing their audience—their technology for their 
area of the world and how it is presented for their 
consumer. Where we hope to help each other 
is by the exchange of information on how the 
technologies are put to use in the U.S., the U.K. 
and Europe, the training we have done here and 
the problems we have gone through both on this 
side and the other. 
We're going to support each other and ex-

change information that will help both countries. 
That means having Tom also explaining to me 
at times very patiently certain aspects of what 
they're doing as opposed to my understanding 
of it and how we can put it to use. I think we've 
made very good strides toward that area. Tom 
is going to help us out in our publication; through 
those efforts that will help create some of the 
bridges besides the personal touches on a con-
sistent basis coming from the U.S. back to the 
U.K. 

Riker: We' ve also just invited Tom to join us at 
the CableTec Expo, our Society's convention, 
this summer. And he's graciously accepted it. 
CT One last question. If you were to hold a con-

vention between the U.K. SCTE and the U.S. 
SCTE, where would you hold it? 

Hranac: I suspect if our relationship evolves 
to the point where we could hold joint conven-
tions like that, it would make sense to alternate 
locations. One year, London. Next year, San Fran-
cisco or New York. Something like that would pro-
vide a lot of folks the opportunity to travel some-
where they may not have visited, but at the same 
time it affords those folks coming in to be able 
to get out into the real world and see how cable 
TV is done across the pond. I think sharing 
meeting locations would be a way to do that. 

Hall: I'd like to think all of our members would 
be able to come over to the states, especially to 
Orange County, Fla., but I don't think it would 
be very practical. Our members are individual 
and not with companies. We're a very poor 
Society; we keep our subscriptions as low as we 
can so that no one's excluded for financial 
reasons. Although I'd very much like to see a joint 
convention, I don't think many of our members 
could afford to come over here. Possibly when 
the industry gets off the ground things might 
change. 

CT What about a satellite uplink shared be-
tween the two countries? 

Hall: That's a nice thought, but it'll cost. 
Seacombe: The best way to start a coopera-

tion like that would be not to try to hold a joint 
convention but to invite each other's experts, shall 
we say, to address the other's convention. We 
have meetings in London twice a year; it would 
be very nice to say, well, we've got Mr. XYZ from 
Orange County who's done this-that-and-the-
other and will tell us how he's done it. And to 
discuss with us whether or not what is practical 
reality in North America could be applied to the 
U.K. and vice versa. I think that's probably the 
best way to get the thing off the ground. 

Levine: What Ray has said is valid. I think it's 
a start—it's a good start. Then we build upon that. 
It's going to take some time. It's taken quite some 
time for us to get to this point, with everyone hav-
ing this conversation about international ex-
change and what we're doing to support each 
other. 

Hall: An exchange of speakers—that's prac-
tical. I'd be delighted. It would be so much pro-
gress in such a short while. 

Luff: We have enough problems in the United 
States convincing managers to send a tech or 
construction manager to the CableTec Expo, 
which is almost a local trip, compared to an in-
ternational trip. It's just the psychology and the 
image of it all. The vendors would have some-
thing to say because there's an order of magni-
tude of increased difficulty to ship exhibits back 
and forth, the cameras, VCRs and everything 
they use to show their wares that don't work on 
foreign voltages, different AC standards and 
such. A joint conference would take a tremen-
dous amount of planning. 

Ray's suggestion was what I was going to say. 
For whatever topic—signal leakage, preventive 
maintenance, fiber optics—where it's appro-
priate with your schedule, someone from the U.K. 
and vice versa could come over and share ex-
periences. Maybe we could have a particular 
session on what's happening internationally 
because it means so much to all of us. There are 
other countries that are expanding in cable as 
well. There may be a need for those of us involved 
in the international rollout of cable TV to get 
together more often than once or twice a year. 
Some of these issues we have before us demand 
some resolution more than once a year. From 
the establishment of some international recom-
mended procedures or standards bodies to ex-
ecutive committees between the two SCTEs over 
a conference call. 

Riker: If I recall my geography, I believe Reyk-
javik, Iceland, is the midpoint between our two 
countries and would be a perfect location... 
Hranac: ...Lots of off-air signals. 
Riker: On the idea of an uplink or telecon-

ference, I was just approached by a company 
in Pennsylvania where our national headquarters 
is that can do transfers from PAL and SECAM 
to NTSC and vice versa. We did do extensive 
videotaping of CableTec Expo '88 and if Tom is 
interested, we can look into converting some of 
those tapes right now and sending them over 
to start that training right away. 
CT Thank you all for taking the time and 

sharing your comments with our readers. al 
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Part III: Light measurement 
This is the final installment of a series on the term-
inology of light. It will cover radiometric quantities 
and units as well as conversion between lumens 
and watts. 

For years the necessity for a complete under-
standing of light for the production of good TV 
scenes has been a "given.' As the importance 
of fiber optics in communications increases, the 
corollary importance of light and its measure-
ment in that field follows. Over the many years 
of the study of fight, a jungle of often bewilder-
ing technology developed. The lack of unique-
ness, in addition to everyday connotations of 
much visual terminology, often confuses the 
reader not familiar with the subject. 

It is further confusing because light measure-
ment has two different generic approaches. 
From a physicist's viewpoint light is radiant 
energy and thus can be measured in watts— 
radiometry Over the course of time, the measure-
ment of light as we see it and photograph with 
it, for use by human observers, has produced 
light measurement units (lumens) in photometry 
The formulas for various radiometric quantities 
are analogous to the ones for the corresponding 
photometric quantities. If watts are substituted 
for lumens, the units (in the international MKS unit 
system) in the radiometric quantities are the same 
as those of the corresponding photometric 
quantities. 

Customarily, photometric measurements are 
used in general illumination and photography 
(film and TV), whereas radiometric measure-
ments are widely used in scientific applications, 
e.g., microwave/satellite RF fiber optics, etc. 

By Lawrence W. Lockwood 
Pnnopal Soentst. V,deo Technologes. Contel 
East Coast Correspondent 

The symbols, names, definitions and units of 
radiometric quantities are summarized in Table 
1, while Table 2 shows the radiometric quantities 
and units with the corresponding photometric 
quantities and units. 

Conversion from lumens 
to watts and watts to lumens 

Photometry refers to the measurement of light 
as perceived by the human eye. Radiometric 
quantities and units are those that actually exist 
in nature. Analogous units exist for photometric 
quantities, all evaluated re the human eye 
response. Radiant flux is power (watts); the unit 
of photometric flux is the lumen. Since the 
response of the human eye varies with wave-
length, the conversion from watts to lumens (or 
lumens to watts) is wavelength dependent. The 
conversion factor, K (X), between watts and 
lumens is shown in Figure 1. The K (X) curve 
labeled photopic refersto high light-level human 
vision and the curve labeled scotopic refers to 
low light-level vision. The "photopic curve" has 
been suggested by the CIE (Commission Inter-
nationale de L'Eclairage.)The range of definition 
of K (X) extends from 390 to 760 nanometers. 

The maximum value of K (X) for photopic vision 
occurs at 555 nm and has a value of 683 
lumen/watt. The reciprocal of K (X)max has 
been called the "mechanical light equivalent M": 

M = 1/K (X)max = 1.464 x 10 -3 watts/lumen 

Summary of terminology 
In concept, both radiometry and photometry 

are quite straightforward; however, both have 
been cursed with a jungle of often bewildering 
terminology. Radiometry deals with radiant 
energy (i.e., electromagnetic radiation) of any 
wavelength. Photometry is restricted to radiation 
in the visible region of the spectrum. The basic 
unit of power (i.e., rate of transfer of energy) in 
radiometry is the watt; in photometry the corres-
ponding unit is the lumen, which is simply radiant 
power as modified by the relative spectral sen-
sitivity of the eye. Note that watts and lumens have 
the same dimensions, namely energy per time. 
The principles of radiometry and photometry 

are readily understood when one thinks in terms 
of the basic units involved, rather than the special 
terminology which is conventionally used. 

Photometry deals with luminous radiation; that 

is, radiation that the human eye can detect. The 
basic photometric unit of radiant power is the 
lumen, which is defined as the luminous flux 
emitted into a solid angle of one steradian by a 
point source whose intensity is 1/60 of that of one 
square centimeter of a black body at the solidi-
fication temperature of platinum (2042°K). 
The unit of luminous intensity is called the can-

Figure 1: Absolute photometric radiation equivalents, K ( X ) 
and K' ( X ), as a function of wavelength X, Km ( X ) = 683 
lumens/watt at 555 nm 
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Table 1: Radiometric quantities and units 

Symbol 

S, SO  

U 

H 

N 

Px 

P, 

W x 

H X 

J x 

NX 

Name 
Area 
Solid angle 
Frequency 
Wavelength 
Radiant energy 
Radiant power 

Radiant emittance 

Irradiance 

Radiant intensity 

Radiance* 

Spectral radiant power 

Spectral radiant power 

Spectral radiant emittance 

Spectral irradiance 

Spectral radiant intensity 

Spectral radiance 

Description 
Area, projected area 

Rate of transfer 
of radiant energy 
Radiant power per unit 
area emitted from a surface 
Radiant power per unit 
area incident upon a surface 
Radiant power per unit 
solid angle from a point source 
Radiant power per unit 
solid angle per unit 
projected area 
Radiant power per unit 
wavelength interval 
Radiant power per unit 
frequency interval 
Radiant emittance per 
unit wavelength interval 
Irradiance per unit 
wavelength interval 
Radiant intensity per 
unit wavelength interval 
Radiance per unit 
wavelength interval 

8u 
at 
a P 
as 
8P 
a S 
a P 
a 
a2p 

aft aSp 

3P 

ax 
3P 

av 
aw 
ax 

ax 
DJ 
ax 
aN 
ax 

Units 
m2 

sr 
Hz 
eirn 

Wm - 2 

Wm - 2 

Wsr - 

Wm -2sr -1 

W pm - 1 

Ws or WHz -1 

Wm - 2pm -1 

Wm - 2pm -1 

wsr - -1 

Wm -2sr -1gm -1 

• Some authors define radiance in erms of actual surface area rather than projected area; 
hence, they include a factor cos 0 in their formulas, 0 being the angle from normal incidence. 

Table 2: Radiometric and photometric quantities and units 

Radiometric Photometric 

Definition 

Power 

Power 

output per 

unit area 

Power 

output per 

solid angle 

Power 

per unit 

solid angle 

per unit 

projected 

area 

Power 

input per 

unit area 

Quantity 

radiant 
flux 

radiant 

emittance 

radiant 

intensity 

radiance 

irradiance 

Symbol 

P 

w 

j 

N 

H 

Unit 
(MKS) 
W 

wm-2 

Wsr -, 

Wm -25r -, 

Wm -2 

Defining 

equation 

— 

W = BP 
as 

J = aP  
an 

N = aJ  
asp 

H = aP 
as 

Quantity 

luminous 

flux 

luminous 

emittance 

luminous 
intensity 

luminance 

illuminance 

Symbol 

F 

L 

I 

B 

E 

Unit 

(MKS) 
1 m 

1m m -2 

1m sr -, 

1mm -25r -I 

1m m-2 

Defining 

equation 

— 

L = a F 
as 

I = aP 
au 

B = al  
aSp 

E = aP  
aS 

die (or "candela") and is so named because the 
original standard of intensity was an actual can-
dle. A point of source of one candle power is one 
that emits one lumen into a solid angle of one 
steradian. A source of one candle intensity that 
radiates uniformly in all directions emits 47r 

lumens. From the definition of the lumen, it is ap-
parent that a one square centimeter black body 
at 2,042°K has an intensity of 60 candles. 

Illumination or illuminance isthe luminous flux 
per unit area incident on a surface. The most 
widely used unit of illumination is the foot-candle. 

One foot-candle is one lumen incident per square 
foot. The misleading name foot-candle resulted 
from the fact that it is the illumination produced 
on a surface one foot away from a source of one 
candle intensity. The photometric term illumi-
nance corresponds to irradiance in radiometry. 
The term brightness or luminance corre-

sponds to the term radiance. Brightness is the 
luminous flux emitted from a surface per unit solid 
angle per unit of area (projected on a plane nor-
mal to the line of sight). There are several com-
monly used units of brightness. The candle per 
square centimeter is equal to one lumen emitted 
per steradian per square centimeter. The lambert 
is equal to 1/T candles per square centimeter. 
The foot-lambert is equal to 1/r candles per 
square foot. The foot-lambert is a convenient unit 
for illuminating engineering work, since it is the 
brightness that results from one foot-candle of 
illumination falling on a "perfect" diffusing 
surface. 

Since one lumen is incident on the one square 
foot area under an illumination of one foot-candle, 
the total flux radiated into a hemisphere of 22r 
steradian from a perfectly diffuse (Lambertian) 
surface is just one lumen. The brightness of a 
number of sources is shown in Figure 2. 
The terminology of photometry has grown 

through engineering usage and is thus far from 
orderly. Special terms have derived from special 
usages and many such terms have survived. A 
tabulation of photometric units is given in Table 3. 

If lumens are substituted for watts in all the ex-
pressions, the computations are straightforward. 
When the starting and final data must be ex-
pressed in the special terminology of photometry 
(as opposed to what one might term the rational 
units of lumens, steradians and square centi-
meters), then conversion factors may be neces-
sary for each relationship. A very simple way of 
avoiding this difficulty is to convert the starting 
data to lumens, steradians and cm2, complete 
the calculation and then convert the results into 
the desired units. 

For convenience, the basic relationships are 
presented here: 

a) Intensity 

I = F 

fi 

where: 
I = luminous intensity 
F = the luminous flux emitted into solid angle fi 

b) Illumination (illuminance) 

E = I = 10 

S2 

where: 
E is the illumination incident on a surface a 
distance S from a point source of intensity I. fi 
is the solid angle subtended by a unit area of the 
surface from the source. 

E = rBSin20 

where: 
E is the illumination produced by a diffuse cir-
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Figure 2: Light-level brightness values of common objects 
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Table 3: Photometric quantities 
Flux (Symbol: F) 
lumen defined in text 

Intensity (Symbol: I) 
candle (candela) 

carcel 
hefner 
"old candle" 

Illumination (Symbol: E) 
(Also called illuminance) 

foot-candle 
phot 
lux 
meter-candle 

Brightness (Symbol: B) 
(Also called luminance) 

candle per sq. cm. 

stilb 
lambert 
foot-lambert 

one lumen per steradian emitted from a point source. 
1/60 of the intensity of one sq. cm. of a black body at 
2,042° K 
9.6 candies 
0.9 candles 
1.02 candles (candela) 

one lumen per square foot incident on a surface 
one lumen per square centimeter 
one lumen per square meter 
one lumen per square meter 

one lumen emitted per steradian per sq. cm 
projected normal to direction 
one candle per square centimeter 
1/7r candles per square centimeter 
1/7r candles per square foot 

area 

culer source of brightness (luminance) B at a 
point from which the source diameters subtends 
20. 

E = Bco 

where: 
E is the illumination produced by a diffuse source 
of brightness B at a point from which the area 
of the source subtends the solid angle W. 

E = TrI3 Sin20 
(E = T13(0) 
where: 
E is the illumination at an image formed by an 
optical system of transmission T whose exit pupil 
diameter (area) subtends an angle 20 (solid 
angle w) from the image point when the objec-
tive brightness is B. 

C) Brightness (luminance) 

B = F 

iA 
where: 
B is the brightness of a diffuse source of area 
A that emits luminous flux F into a hemisphere 
of 2w steradians. 

The two generic approaches to the definition 
and measurement of light (photometry and 
radiometry) have been described and units 
defined. The relation of photometric units and 
radiometric units and the method of conversion 
of one to the other have been presented. Cus-
tomarily, photometric measurements are used 
in general illumination and photography (film and 
TV), whereas radiometric measurements are 
widely used in scientific applications and, most 
importantly, extensively in fiber systems. • 
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MAGNAVOX 
In New York State call 800-522-7464. 

Reader Service Number 44. 
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Oscilloscope 
The B&K-Precision Model 2160 oscilloscope 

offers 60 MHz bandwidth, 1 mV per division ver-
tical sensitivity, V mode for viewing two signals 
unrelated in frequency, dual time base and a 
curve trace-style component tester for out-of-
circuit tests on a variety of components. Other 
features include front panel x-y operation, z-axis 
input (TTL compatible), Ch. 1 output on the rear 
panel for driving a frequency counter or other 
instruments, signal delay line, beam finder, single 
sweep operation and a regular CRT with illumi-
nated internal graticule. 
The user can select from 22 calibrated sweep 

time ranges on the main time base and 19 cali-
brated ranges on the delayed sweep time base. 
Each sweep time range is fully adjustable be-
tween calibrated ranges. A X10 magnifier is also 
provided to allow closer examination of wave-
forms, while maintaining display calibration. 

For additional information, contact B&K-Pre-
cision, Maxtec International Corp., 6470 W. Cort-
land St., Chicago, Ill. 60635, (312) 889-1448; or 
circle #115 on the reader service card. 

Cable protection 
Pirelli Cable is producing the Poly Duct 

system, which incorporates a conduit loosely ex-
truded over the conductor to provide a flexible 
pipe that is impact resistant. It also provides 
protection against acids and other corrosive 
chemicals commonly found in soil. According 
to the company, the system makes it possible 
to remove and replace the cable without excava-
tion and impedes or eliminates water migration, 
if installed properly. 

For further details, contact Pirelli Cable Corp., 
800 Rahway Ave., Union, N.J. 07083, (201) 
687-0250; or circle #135 on the reader service 
card. 

FO splicer 
The Fiberlign Micro Fusion splicer from 

Preformed Line Products is a small, self-
contained and fully portable instrument de-
signed to provide precision fiber-optic field 
splices in confined areas. Used for emergency 
repair and restoration of single-mode fibers, the 

Owsley Drop Saddle 

Before After 

Not only neat and professional, they are practical. 

The Owsley Drop Saddle keeps drops organized for 
efficient installation, trouble shooting, and removal. 

For more information and a sample call 800-548-7243. 

Iteieietidice ir"Ternigiiià 
Products creatively designed for the cable industry 

Reader Service Number 45. 

system also can be used as a primary splicing 
unit on multimode fiber. 
An internal NiCad battery pack provides up 

to 100 splices on a full charge; a warning in-
dicator signals when recharge is required. Two 
charging options are available: a 10-hour over-
night cycle and a four-hour accelerated cycle. 
The unit can also be powered from a 110 volt 
(with adapter) external source or from any 12 
volt battery. 
The product also incorporates a 50X micro-

scope that provides for visual inspection for dirt 
or other contaminates in the V grooves as well 
as post-fusion visual inspection of splice cross 
section. To simplify positioning and subsequent 
fiber fusion, precision control is provided in the 
z-axis with a piezo drive. 

For further information, contact Preformed 
Line Products, PO. Box 91129, Cleveland, Ohio 
44101, (216) 461-5200; or circle #122 on the 
reader service card. 
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Spectrum analyzer 
Advantest America is introducing its 08382 

optical spectrum analyzer with a dynamic range 
of 60 dB at 1 nm and 50 dB at 0.5 from the peak 
wavelength. The measurement range covers 0.6 
to 1.75 gm with a resolution of 0.1 nm and 
measurement of 0.5 nm at 25°C. 
Features include auto function, a wide range 

of marker functions, cursor functions and auto-
matic half-value width measurement functions. 
The unit also provides a three-dimensional water-
fall display and is equipped with a built-in high 
speed printer. 

For more details, contact Advantest America, 
300 Knightsbridge Pkwy., Lincolnshire, Ill. 
60069, (312) 634-2552; or circle #134 on the 
reader service card. 

Math software 
K-Talk Communications recently announced 

a graphics version of its MathEdit software that 
will support more word processors, desktop 
publishing packages and printers. MathEdit is 
mathematical editing software that allows users 
to construct math expressions for technical 
documents. MathEdit 1.1 now outputs math 
equations in a .PCX graphics file, which can be 
inserted into WordPerfect 5.0, PageMaker, Ven-
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SCTE Sustaining Members 
are cable industry organizations that show their support for the Society through 
financial contributions and personal involvement. Proceeds from Sustaining 
Membership dues are used to fund the Society's Satellite Tele-Seminar Program, now 
in its fifth year, which uplinks technical training videotapes for cable television systems 
across the country to downlink, view and record free of charge. 
SCTE thanks the following sustaining member companies for their continued support. 

ADS/Linex Inc. * 
Alpha Technologies Inc * 
AM Communications 
American Cablesystems 
Anixter Communications * 
Antenna Technology Corp. * 
ATC Corporate Headquarters 
AT&T * 
Atlantic Cable Show 
AVT Inc. 
Belden Wire and Cable * 
Ben Hughes Communication 
Blonder-Tongue Labs * 
BradPTS *-
Broadband Engineering/Augat * 
Budco Inc. *-
C-Cor Electronics Inc. * 
Cable Converter Service * 
Cable Link Inc. * 
Cable Resources Inc. 
Cable Security Systems * 
Cable Services Co. Inc. * 
Cable TV Supply Co. 
Cablec,orn Specialists Xi-
Cabletek Center Products * 
Calan Inc. Xi-
California Cable Television Association 
Caribbean Communications Corp. 
Catel Telecommunications * 
CED 
Centel Cable TV 
Channel Commercial * 
Channel Master 
Channelmatic Inc. * 
Coaxial Communications 
Comm/Scope * 
Commcon Inc. 
Communications Tech°logy 
COMS011iCS Inc. * 
Converter Parts Inc. * 
Coming Glass Works * 
Cox Cable Communications 
CWY Electronics Inc. 
Daniels and Associates 
Diamond Communication Products * 
Digitrace Inc. 
Di-Tech Inc. 
Drop Shop Ltd. * 

DX Communications Inc. 
Eagle Comtronics Inc. *-
Eastern Microwave Inc. 
FM Systems * 
Foresight Products Inc. * 
Galaxy Communications Systems 
General Instrument/Jerrold 
Gilbert Engineering * 
Goldak/UDSEC 
Hairs Safety Equipment flf 
Hewlett-Packard Co. * 
Home Box Office Inc. 
Hughes Microwave Products * 
Intercept Sales 
Interstate Cable Enterprises * 
Intrastellar Electronics 
ISS Engineering Inc. * 
ITW Linx 
Jerry Conn Associates * 
John Weeks Enterprises * 
Jones Intercable 
Kalun Communications * 
Kennedy Cable Construction * 
Layton Utility Eq. Co. * 
Lectro Products * 
Lenfest Cable Group 
Lindsay Speciality Product * 
Loctile Corp.* 
LRC Electronics Inc. 
M/A COM * 
Magnavox CATV Systems * 
Mainline Equpment * 
Matrix Test Equipment 
Mega Hertz * 
Microdyne Corp. 
Midwest CATV * 
Montgomery Communications Co. 
Moore Diversified Products * 
Nacom * 
National Cable Television Institute 
NCS Industries Inc. * 
Newhall Pacific and Yumen 
Newport Cablevision 
Northeast Filter Co. Inc. * 
Northern CATV Sales/Arcom * 
Oak Communications * 
Panasonic Industrial * 

PCC Inc. * 
Pico Macom Inc. * 
Pioneer Communications * 
Power and Telephone Supply 
Power Technologies Inc. * 
Production Products Co. * 
Pyramid Industries * 
Ointar Inc. * 
Quality RF Services * 
R.L. Drake * 
Reliable Electric/Utility Products * 
Resource Recovery Systems * 
Riser-Bond Instruments * 
RMS International Inc. * 
RTK Corp. * 
Sadelco Inc. 
Scala Electronic Corp. 
Scientific-Atlanta Inc. * 
Shoreline Professional Video Systems 
Signal Sources Inc. * 
Standard Communications * 
Storer Communications 
Tamaqua Cable Products * 
Tele-Communications Inc. 
lelecrafter Products Corp. * 
Televents Inc. 
Tempo Enterprises 
Texas Cable Television Association 
Theta-Com CATV/Texscan 
Times Fioer Communications * 
Toner Cable Equipment Co. * 
Triangle Communications Systems 
Trilogy Communications Inc. * 
Triple Crown Electronics * 
Tulsa Cable Television 
TVC Sieply Co. Inc. * 
United Artists Cablesystems Corp. 
United Video Inc. 
US Cable Inc. * 
U.S. Electronics * 
Viacom Cabievision 
Viewsonics Inc. * 
Wavetek RF Products Inc. * 
Wegener Communication * 
Western Communications Inc. 
Wometco Cable Television Inc. 
Zenith Electronics Corp. * 

THE CABLE-TEC EXPO '89 EXHIBIT FLOOR IS 
ALREADY SOLD OUT 
thanks to the participation of the 
Sustaining Member companies 

noted by asterisks. 

SHOULDN'T YOUR 
COMPANY BE AN SCTE 
SUSTAINING MEMBER 

TOO? 
Reader Service Number 1. 
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Automated Switching 
for Handling Your 

SYNDICATED 
EXCLUSIVITY 
SWITCHING NEEDS 
AND BEYOND... 

"Our Time Programmable 
Switcher is the headend control 
device for the 1990's. It affords 
versatile control for everything 
from Syndicated Exclusive 
blackouts to instant access 

via any phone line." 
Arthur Leisey 

President, CableCom Specialists Inc. 

OUR STATE-OF-
THE-ART TIME 

PROGRAMMABLE 
SWITCHER GIVES 
YOU THE FEATURES 
YOU NEED NOW! 

• IBM compatible 
• Total remote access via 
standard phone line 
• 2 to 16 bit parallel output 
• Controls video feeds, 
routing switchers, matrix 
switches, modulators, 
relays, TTL... 

"Fast Becoming 
the Industry Standard 

for Time 
Programmable 
Switching" 

FOR MORE INFORMATION, 

CONTACT: 

1-800-541-3881 

Fei,esem 

tura and many others. Any printer supported by 
these packages will print the equations. 
A "preview mode" has been added to Math-

Edit, giving the user a WYSIWYG view of the 
equations with a simple keystroke. According to 
the company, MathEdit features an easy-to-use 
interface; menus guide the user through math 
functions without requiring any special codes 
to be learned. It also adjusts sizing and for-
matting within all math equations. For example, 
values for exponents are reduced, and brackets 
adjust themselves to fit equations of any size. 

For more information, contact KTalk Commu-
nications, 50 McMillen Ave., Suite 100, Colum-
bus, Ohio 43201, (614) 294-3535; or circle #113 
on the reader service card. 

Tensionmeter 
A deflection tensionmeter is now available 

from General Machine Products Co. According 
to GMP, the product will make it possible for 
CATV utility line workers to get reliable tension 
measurements in just seconds on almost any 
3/16- to 5/8-inch suspension strand (under less 
than 10,000 pounds tension) without interrupt-
ing, disconnecting or dead ending the wire or 
cable. 
The user hangs the instrument by its end 

hooks at any free point along the strand then 
moves the cam handle until the line on the han-
dle head matches up with the line for the size 
of strand being measured. As the handle is 
moved, a cam forces the strand out of line, 
causing the upper bar to bend slightly. The 
amount of bending or deflection appears on a 
dial on the left end of the tool. This reading 
translates into a specific tension mesurement in 
pounds using the chart that comes with each 
instrument. 

For more details, contact GMP, 3111 Old 
Lincoln Hwy., Trevose, Pa. 19047-4996, (215) 
357-5500; or circle #119 on the reader service 
card. 

Lit=n1 
A/V modulator 

Ointar introduced its Model AVM-7060 fre-
quency agile audio/video modulator with adja-
cent channel compatibility. The unit offers out-
put channel selection of VHF 2 through 13, mid-
band A through I, super-band J through W, A-1 
through A-6 and hyper-band AA through WW. 
In addition it offers a front panel switch for stan-
dard, HRC and IRC offsets and delivers a full 
+60 dBmV output. 
For more information, contact Qintar, PO. Box 

8060, Moorpark, Calif. 93020-8060, (805) 

523-1400; or circle #126 on the reader service 
card. 

Fusion splicer 
The Controls Division of Ametek recently intro-

duced the Orionics FW-310 automatic fiber-
optic fusion splicer. The product provides auto-
matic alignment and fusion of single- and multi-
mode fibers and gives an immediate indication 
of splice loss on the built-in liquid crystal display. 
It utilizes a pre-defined program for automatic 
splicing and can be operated semiautomatically 
by aligning fibers with the piezo positioners while 
observing the built-in viewscreen. In addition, 
this splicer allows up to 15 different fiber pro-
files to be programmed for custom applications, 
including variations on arc duration, arc intensity 
and auto feed functions. 

For more information, contact Ametek, Con-
trols Division, 820 Pennsylvania Blvd., Feaster-
ville, Pa. 19047, (215) 355-6900; or circle #118 
on the reader service card. 

'.11/04 
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Expander amplifier 
Viewsonics' drop expander amplifier utilizes 

the 30 or 60 V power available at one of the two 
unused line ports at the tap and the signal from 
F tap port. Eight models are available with 10 
and 20 dB gains and some with self-contained 
four way splitters. A power adapter, amplifier and 
strand mounting clamp are provided. 

For additional information, contact Viewsonics, 
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qZ_LRF-UPGRADE MODULES* 
*JERROLD COMPATIBLE* 

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

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

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

OSP 
CONVENTIONAL 

$245.00 

-23-27 VDC 50 -  MOi 

"P 2 
.. 

DUAL PILOT 
AUTOMATIC TRUNK MODULE 

MODEL ÜSP2 

cm 

CH 

OSP2 
POWER DOUBLER 

$295.00 

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

300 MHz 330 MHz 400 MHZ 450 MHZ 

MODULE DESCRIPTION OSP 300 OSP, 330 OSP , 400 OSP 450 

PARALLEL CONVENTIONAL PARALLEL CONVENTIONAL PARALLEL CONVENTIONAL PARALLEL CONVENTIONAL 

PasSband MHz 50-300 50-300 50-330 50-330 50-400 50-400 50-450 50-450 

Flatness t dB 02 02 02 02 025 025 025 025 

Alm Full Gee dB 29 or 30 29 or 30 29 or 30 29 or 30 30 30 30 30 

Gam Controt Range dB 8 8 e 8 8 e 8 8 
SlopeControlFlange dB -1 to -7 -1 to .7 •1 to -7 -1 to -7 -2 to -8 -2 to -8 -2 to -8 -2 to -8 

Control INIots 
ASC Turned to On O O W W• 

Ope' Range dB Selectable Selectable Selectable Selectable Selectable Selectable Selectable Selectable 

AOC Turned to Ch 4 4 4 4 — — — — 

Oper Range dB Selectable Selectable Selectable Selectable Selectable Selectable Selectable Selectable 

Return Loss dB 16 16 16 16 16 16 16 16 

Noise Flou r. dB 6 6 6 6 6 6 65 65 

Typo& Oper 
Level OBnW 34/30 34/30 34/30 34/30 35/30 35/30 35/30 35/30 

DIstortion at C/CTB -93dB -8806 •920B -87d6 -9 ,08 -86dB -89dB -84dB 

Typecal Oper %Mod -9406 -89dB •93dB -88013 -91dB -860B -894111 -84013 

levels 2nd order -85013 -820B -850B -82dB -850B -82dB -8500 -820111 

DC Requirement rnA 
et -23 VDC Note 1 630-730 420-500 630-730 420-500 850-750 430-500 650-750 430-500 

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

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

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

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

modules available only from Quality RF Services, Inc. 
Reader Service Number 47. 

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

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

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

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



170 Eileen Way, Syosset, N.Y. 11791, (516) 
921-7080; or circle #131 on the reader service 
card. 

Digital adapter 
Global Specialties' Model DSA-250 storage 

adapter allows the user to turn an analog oscil-
loscope into a digital storage oscilloscope. The 
product provides the user with the ability to ac-
quire and display very slow phenomena and to 
view a stored waveform for extended periods 
of time. It is also capable of capturing informa-
tion that cannot be obtained and viewed easily 
with a conventional scope. 

Features include eight-bit resolution; 1 mega-
sample per second digitizing rate; selectable 0, 
50 and 100 percent pre-triggering; and a 1,024 
word display capacity. 

For more details, contact Global Specialties, 
PO. Box 1405, New Haven, Conn. 06505, (800) 
345-6251; or circle #114 on the reader service 
card. 

Filters 
Brickwall filters from Matthey are designed for 

but our tools are here to stay! 
• Made in the U.S.A. 
• Proven in the field for durability 

• Hand-crafted from precision parts 

• Service-oriented manufacturer 

Reader Service Number 48. 

use in microwave and satellite circuits to 
decrease incidence of interference. They have 
flat passbands and linear phase equalizers and 
move from passband to stop band in minimal 
time, according to the company. For example, 
transition from 0 to 45 dB occurs between 4.2 
and 4.49 MHz or between 6.4 and 6.85 MHz. 
The filters are available in 13 cutoff frequencies 
and others can be made to order. 

For more details, contact Matthey Electronics, 
Box 393, Boway Rd., South Salem, N.Y. 10590-
0393; or circle #137 on the reader service card. 

Few encoder 
A BTSC stereo encoder system, designed to 

provide multichannel TV sound stereo within 
existing CATV systems, was announced by Stan-
dard Communications. The CSG60 stereo gen-
erator allows operators to upgrade their existing 
premium channels for stereo. It is approximately 
half the size of current BTSC generators and per-
mits the installation of the two CSG60 stereo 
modules in one 1.75-inch high rack space. 

True dbx companding is utilized along with 
video sync lock, high quality filtering and 4.5 
MHz modulated RF output, thus assuring cor-

ii 

II 
cable prep 

• .....MICATION PROOLK" 

207 Middlesex Avenue 
Chester, CT 06412-0373 
(203) 526-4337 FAX: (203) 526-2291 

rect right/left stereo separation and maximum 
signal-to-noise ratio. 
The CSG60 can accept stereo audio signals 

from VideoCiphers, stereo demodulators or any 
other local audio source. The mono input can 
accent commercial insertion equipment, 
creating left and right channel outputs, satellite 
subcarrier demodulated bypass audio or local 
civil defense type audio. 

For more details, contact Standard Commu-
nications, PO. Box 92151, Los Angeles, Calif. 
90009-2151, (800) 243-1357; or circle #117 on 
the reader service card. 

Oscilloscope 
Tektronix introduced its 300 MHz 2432A digital 

oscilloscope with 250 megasamples per sec-
ond sampling. This unit offers push button scope 
setup, push button measurements and readouts, 
building and running of measurement sequences 
and pass/fail waveform testing using a limits 
envelope. 

For more information, contact Tektronix, PO. 
Box 1700, Beaverton, Ore. 97075, (800) 
426-2200; or circle #132 on the reader service 
card. 

Encryption system 
Leitch Video's addressable digital signal 

encryption technology, consisting of the 
VGE-2000N ViewGuard encoder and VGD-
2100N ViewGuard decoder, permits scrambling 
of TV program signals, embedding of security 
keys and provides a medium for computer con-
trol in a two rack unit size. It offers hard encryp-
tion of both audio and video except for lines 
10-21 to allow passage of VITS, VIRS or station 
ID. Sync, burst, audio data and decoding infor-
mation are inserted into the data stream to 
the authorized users' equipment in such a way 
that the encoded output is transmitted in the 
NTSC North American broadcast standard and 
can operate within a 4.2 MHz bandwidth. 

With a .single subcarrier, up to three audio 
channels are provided, allowing stereo applica-
tions and data transmission. The data from the 
control terminal received by each scrambler is 
used to update and enable or disable the indi-
vidual descramblers associated with its transmis-
sion link. 

For further details, contact Leitch Video of 
America, 825K Greenbrier Circle, Chesapeake, 
Va. 23320, (804) 424-7920; or circle #129 on the 
reader service card. 

FO splice 
Now available from 3M's Telecomm Products 

Division, the Fibrlok splice for single- or multi-
mode fibers can be completed in 45 seconds 
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THE WORLD Is A 
BARGAIN IF 
You Know 
WHERE To 

SHOP. 

Because 
of our quality 
brand selections of top-
grade products, we can offer 

stable prices in these times of 
up-and-down expenses. That 

means a consistent, predictable 
cost to install your system. To 
find out more, give us a call. 

Cable Services tornpanr Inc. 

dale Ave. • Williamsport, PA 17701 • 717-323-8518 800-233-8452 • In PA: 800-332-8545 

Reader Service Number 20._ • 



or less after normal optical fiber preparation. Per-
formance characteristics include insertion loss 
less than 0.2 dB, fiber retention greater than 0.75 
lb., thermal stability from -40 to 77°C and return 
loss greater than -35 dB. 

For additional details, contact 3M, Dept. 
88-39035, P.O. Box 2963, Austin, Texas 
78769-2963, (512) 834-3897; or circle #133 on 
the reader service card. 

Tool kit 
The JTK-85R tool kit from Jensen Tools is 

designed to assist the CATV installer. The kit con-
tains more than 80 tools specifically selected to 
make installation work fast and efficient. Included 
are screwdrivers, nutdrivers, wire strippers, 
magnetic stud finder, hacksaw, drill set, calipers, 
drywall saw, fuse puller, grounded outlet tester, 
solder and soldering iron and more. 

The tools are housed in a two-pallet, 173/4 - x 
141/2- x 91/4-inch case with a tongue and groove 
closure, chrome plated latches and extra 
room in the case bottom for additional parts and 
equipment. Optional accessories include a 
Fluke 21 DMM, hole saw, 12 volt 3/8-inch cord-
less drill with two battery packs, staple gun, 
special bits and drill bit extension. 

For more information, contact Jensen Tools, 
7815 S. 46th St., Phoenix, Ariz. 85044, (602) 
968-6231; or circle #120 on the reader service 
card. 

Security wrench 
Available from Budco, its universal security 

wrench is designed for work on the secured 
coaxial cable connectors used in the CATV in-
dustry. It fits most security cups and can be used 
on F-series and CF-type coaxial connectors or 
F-series terminators. Made of case-hardened, 
drop-forged high-alloy steel, the wrench is 
guaranteed not to split or spread and comes with 
a one-year replacement warranty, according to 
the company. 

For further details, contact Budco, P.O. Box 
3065, Tulsa, Okla. 74101-3065, (918) 252-3420; 
or circle #123 on the reader service card. 

Battery tester 
Performance Cable TV Products' universal 

battery tester enables users to determine the 
condition of deep cycle, high capacity storage 

batteries used in uninterruptible computer power 
supplies, inverters and CATV standby power 
supplies. 
The hand-held tester contains LED indicators 

that show the condition of a battery while sub-
jected to a 96 ampere electronic load for 10 
seconds. Other LED indicators show when the 
tester is connected to an excessive voltage or 
leads are reversed. 

For more details, contact Performance Cable 
TV Products, 1770 Macland Rd., Dallas, Ga. 
30132, (404) 443-2788; or circle #125 on the 
reader service card. 

Body belts 
Two new full-floating protective body belts are 

being offered from Klein Tools. The belts are con-
structed of leather and are available in either 
black or burgundy. They feature a full 51/2-inch 
rolled-edge elk-tanned leather cushion for extra 
support, are padded with sponge rubber for 
maximum comfort and are shaped at the sides 
for a proper body fit. The belts have full-floating 
30° double-bar circle D rings that are connected 
by a 13/4-inch nylon-web strap allowing for a 
4-inch lateral movement. Pocket tabs are rein-
forced with neoprene-impregnated nylon. 
Each belt has a glove bag ring, two-way knife 

snap, two pocket tabs, four belt suspender rings, 

THE CO-CHANNEL SEASON 

IS COMING 

THE CO-CHANNEL SEASON 

IS COMING 

This time you can beat it 

with pre-phased arrays. 

CONTACT 

BIRO ENGINEERING 
Box 2175 • PRINCETON. NEW JERSEY 08540 

(609) 883-9866 

We are antenna experts. 
Reader Service Number 50. 
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Communications 
Visibility 

Information 

Knowledge 

Reprints work for you. 
For more information on 

this effective marketing tool, 
call Marla Sullivan at: 

(303) 792-0023 
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We're out to convert the cable industry. 

Panasonic's new TZ-PC 140/170 series cable 
converters carry the industry's first 5-year 
warranty. Reliability. It's what you demand from CAN converters. It's how you 

avoid costly service calls and replacements. It's what you expect from 
Panasonic. 

Now, Panasonic, the industry's leader, proudly unveils a new 
standard in reliability: the new PC 140 and 170 series cable converters. 
And we're backing them up with an unprecedented 5-year warranty. 

That 5-year warranty covers a high-performance package: 
550-MHz/85-channel, phase-locked synthesizer circuitry, an all-
function, wireless remote, built-in BTSC stereo-compatibility and 
Up-Down Channel Scan. Plus Sleep Timer, a Parental Guidance 
Control option and more. 

For product or dealer information, call (201) 392-4709. 
Panasonic's new PC 140/170 series cable converters: the 
means to end-user satisfaction. 

Panasonic 
CATV Products 

Reader Service Number 5/. 



and a tape thong. Six sizes of each belt are 
available. 

For more information, contact Klein Tools, 
7200 McCormick Blvd., Chicago, Ill. 60645, (312) 
677-9500; or circle #121 on the reader service 
card. 

Ohmmeter 
A compact, direct-reading digital low 

resistance ohmmeter for making four-terminal 
low resistance measurements from 0.1 micro-
ohm to 60 ohms with accuracies of 0.25 per-
cent of reading is being offered from Biddle 
Instruments. Features include all controls, plus 
rechargeable batteries and charger in one heavy 
duty case. 

After leads are attached, range is selected and 
the set is turned on, the product is able to 
measure bar-to-bar resistance on motor rotors, 
locate rotor cracks on squirrel-cage motors and 
measure resistance of switch and circuit breaker 
contacts, welded, bonded and bolted joints, 
motor and transformer windings, fuses, motor 
starter contacts, graphite electrodes, equipment 
ground bonding and battery connections for un-
interruptible power supplies. 

For more details, contact Biddle Instruments, 
510 Township Line Rd., Blue Bell, Pa. 19422, 
(215) 646-9200: or circle #116 on the reader 
service card. 

Receiver/descrambler 
Nexus Engineering added its IRD-1 integrated 

receiver/descrambler to its line of headend prod-
ucts. The unit features a feedforward frequency 
control loop to compensate for system drift at 
any fine-tuned setting, power consumption of 
less than 4 watts per satellite receiver and a C-
/Ku-band switch. It is housed in a standard 
19-inch rack mount chassis and is 25/8 inches 
high. 

For more information, contact Nexus Engi-
neering, 7000 Lougheed Hwy., Burnaby, British 

Columbia, Canada V5A 4K4, (604) 420-5322; 
or circle #128 on the reader service card. 

Earth anchors 
Foresight Products is offering three new Manta 

Ray utility pole earth anchors in addition to its 
original MR-1 anchor. The MR-2 is designed to 
hold 10,000 to 12,000 pounds in normal soils 
and more than 20,000 pounds in harder soils. 
Its narrower wings allow it to be driven into harder 
soils faster. It also can be used in extremely hard 
soil where a 4-inch predrilled hole is necessary. 
The MR-3 is rated between 6,000 and 8,000 

pounds holding capacity and is said to be ideal 
for applications where aerial lines are strung and 
new guy lines and anchors must be installed. 
The MR-4 is rated at 3,000 to 4,000 pounds in 
normal soils. All Manta Rays are made of gal-
vanized ductile iron, can be driven with the stan-
dard SG-C gad set and proof loaded with the 
Foresight load locker. 

For additional details, contact Foresight Prod-
ucts, 6430 E. 49th Dr, Commerce City, Colo. 
80022, (303) 286-8955; or circle #139 on the 
reader service card. 

Cable locator 
Metrotectis Model 650 is a lightweight trans-

mitter/receiver for locating, tracing and deter-
mining the depth of underground cable and 
transmission pipelines. The 5-pound receiver 
may be operated with one hand while the user 
walks at normal speed and all controls and dis-
plays are within easy reach and line-of-sight of 
a normal standing position. The device oper-

ates in three selectable frequency ranges: ac-
tive (9.8 kHz audio frequency), power (50/60 Hz) 
and radio (14-22 kHz). 

For further information, contact Metrotech, 670 
National Ave., Mountain View, Calif. 94043, (415) 
940-4900; or circle #138 on the reader service 
card. 
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Power protector 
Transtector Systems introduced its MagnaPro 

series of suppressor/filter power line protectors 
designed to protect computers and computer-
ized electronics from disruption and damage by 
transient overvoltages and severe noise prob-
lems. These units use a proprietary Spatial Array 
filtration system combined with state-of-the-art 
iltering techniques to enhance noise attenua-
tion across a broad frequency spectrum. 
The units also have lattice matrix solid-state 

technology that delivers maximum bipolar sup-
pression without degradation, according to the 
company. Models are available in six service 
voltages ranging from 208Y/120 to 480 VAC, 
50/60 Hz. 

For more information, contact Transtector 
Systems, PO. Box 300, 10701 Airport Dr, Hayden 
Lake, Idaho 83835, (208) 772-8515; or circle 
#140 on the reader service card. 

SAP generator 
Learning Industries' SAP-1 is a stand-alone 

second audio program (SAP) generator that en-
codes a monaural audio signal into the SAP for-
mat for TV transmission. It may be used with or 
without a BTSC stereo signal present and with 
any BTSC encoder that has an input for a SAP 
carrier The unit is powered by +24 V. Typical 
uses include transmission of second language 
programming, local radio programs, weather 
reports, pay TV promotions and FSK data. 

For additional information, contact Leaming 
Industries, 180 McCormick Ave., Costa Mesa, 
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LAM-Port" is a r,g,,t,I,J trademark of Antronix, 
Antronix' 1989. 
Patent Pending. 

Antronix Brings You 
The Greatest Cable Invention 

Since Cable Itself. 
The New Antronix CAM-Port. 

The "Connector Activated Mechanism- (CAM) 

Introducing a revolution in cable port 
design: the Antronix' CAM-Port.' 

The new CAM-Port delivers the most 
reliable, intermittent-free connections since 
the dawn of the cable era.  

New CAM Action. 

The new CAM mechanism will auto-
matically grip any size center conductor 
with the exact contact pressure to insure a 
reliable, intermittent-free connection. 

New Contact Design. 

The key to a proper mechanical and 
electrical connection is the contact area. 
Present design, by its own nature has to 
have a marginal contact area. In the CAM-
Port, the whole contact is the contact area. 

Normally Open Contact. 

This normally open contact design 
allows perfect plating over the entire con-
tact area. 

The Incredible Result: 

Exact contact pressure. No insertion 
wear on the contact. Perfect contact plat-
ing. No more loose connections. No more 
port failures. 

The new CAM-Port is rapidly setting a 
new industry standard. 
Soon, it will be standard 
equipment on all Antonix 
cable products. 

Antronix is now 
connecting the world of 
communications better 
than ever. And suddenly, 
every other cable port is 
obsolete. 

Made your perfect connection by call-
ing Antronix at 201-446-2626. 

Annonix 
Connecting the World of Communications. 



IT 
INSTALLER 
TECHNICIAN 

"IT s perfect! 
Just what 

the industry 

needs — a quality 

magazine aimed 

at the heart 

of the cable 

work force. 

— David L. Walton 
Director of Engineering 

Operations 
Monterey Peninsula TV Cable 

e eKUBLICATIONS CORP.  

12200 E. Briarwood Ave. 
Suite 250 
Englewood, CO 80112 
(303) 792-0023 

Calif. 92626, (714) 979-4511; or circle #130 on 
the reader service card. 

AML system 
Hughes Microwave introduced its new ampli-

tude modulated transmitter/receiver combina-
tion. It provides 60 dB carrier-to-noise signals 
at distances up to 32 km with 40 TV channels 
and 56 dB C/N at 32 km with 80 channels. The 
system includes the Hughes SSTX-145 solid-state 
high-power transmitter and the COR series of 
outdoor mountable, cable-powered receivers. 

For more information, contact Hughes Aircraft 
Co., Microwave Products, P.O. Box 2940, Tor-
rance, Calif. 90509-2940, (213) 517-6233; or cir-
cle #112 on the reader service card. 

a 
•IP 

Satellite receiver 
ISS Engineering announced its Model GL5020, 

a C- and Ku-band IRD satelkte receiver scheduled 
for release in the first quarter of 1989. The prod-
uct features a VideoCipher module that can be 
removed from the front panel via release latches 
It meets RS250B video quality and includes ven-
tilation for cool running operation. 

Tuning of the GL5020 is accomplished by 
either channel or frequency, and audio outputs 
are balanced. The product also allows for remote 
control by way of a built-in RS232 control. 

For further details, contact ISS Engineering, 
1047 Elwell Ct., Palo Alto, Calif. 94303, (415) 
967-0833; or circle #110 on the reader service 
card. 

Cable identifier 
PDW Industries is featuring its Audit Wizard, 

a cable pair identifier that consists of an eight-
channel transmitter and a receiver. The prod-
uct is designed to minimize labor costs and time 
spent in verifying cable identifications and allows 
an operator to verify up to eight cables at one 
time from a common distribution point to the 
cable's far end without additional assistance. A 
fiber-optic unit is also available. 

To operate, the user connects from one up to 
eight cables to the transmitter at the cable 
distribution panel. By turning on the transmitter, 
a different channel frequency is transmitted into 

each connected cable, indicated by a blinking 
power lamp on the transmitter. The user seeks 
out the far end of the cables to be identified and 
connects a cable to the receiver. Upon pressing 
the receiver's read button, an LED dot bar dis-
play indicates channel number, which matches 
the channel frequency on the transmitter end, 
thus identifying the cable source to the cable 
end. 

For more details, contact PDW Industries, PO. 
Box 213, Northbrook, III. 60062, (312) 564-5251; 
or circle #109 on the reader service card. 

• 
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Cablewave Systems released a new technical 
bulletin on the HCF 12-50J Cellflex coaxial cable. 
The cable is designed for areas that require tight 
bending or the need to withstand continuous 
bending. Because the cable has weatherproof 
connectors, field assembly is possible, accord-
ing to the company. 
The bulletin, No. 138A, outlines the electrical 

specifications for the coaxial cable such as max-
imum operating frequency, impedance, velocity 
of propagation, attenuation and DC resistance. 
Also, mechanical specifications are covered in-
cluding nominal size, outer and center conduc-
tor, jacket material, maximum pulling force and 
minimum bending radius (both multiple bending 
and mobile application). There is also an attenu-
ation and average power chart and a diagram 
of the HCF 12-50J connector type N male. 

For more information, contact Cablewave 
Systems, 60 Dodge Ave., North Haven, Conn. 
06473, (203) 239-3311; or circle #108 on the 
reader service card. 

Brochure 
Marconi issued a color brochure on its 6900A 

line of power meters. The 10-page brochure de-
scribes the features, specifications and acces-
sories for the 6950 and 6960A power meters, 
as well as the 6910, 6920 and 6930 series of 
power sensors. 

For additional details, contact Marconi Instru-
ments, 3 Pearl Ct., Allendale, N.J. 07401, (201) 
934-9050; or circle •127 on the reader service 
card. 
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PROGRESSIVE INFORMATION FOR THE CABLE INDUSTRY 
CT Publications has positioned itself to be the most professional service-oriented cable informa-

tion resource in the United States. Our commitment to the industry is beyond compare, and we 
intend to set new standards of professionalism. 
CT Publications, in its brief five-year history, has developed close bonds with all of the cable 

industry. Our keen sense of what type of information is needed by every level has spurred our 
growth. We plan to continue to provide the publications that deliver that all-important and necessary 
information. Our readers include CEOs, general managers, marketing personnel, technical experts, 
customer service specialists and many more. Disseminating the right information to key people is our 
job. 

TO KNOW CABLE . . . YOU NEED THESE MAGAZINES 

With our new Editor Deborah Arney, a cable industry veteran, on board, 
CS will expand its content to be even more responsive to our readers' needs. 
Some of our plans include the introduction of a financial column, a monthly 
section devoted to customer service, as well as expanded news coverage. 

Copies of CS will reach you much sooner as we upgrade to second class 
postage. 
We are adding a new classified advertising section for products and serv-

ices as well as exciting business and career opportunities. 

We have expanded CT's editorial coverage with "Reporter's Notebook," a 
monthly column by Gary Kim, special correspondent; "Taylor's Vantage," by 
Archer Taylor, senior vice president of engineering, Malarkey-Taylor Asso-
ciates; and "Biro Co-Channel Locator Map," by Steven Biro, engineering 
consultant. 
An upcoming readership survey will help us continue to provide the best 

in current technical information you have come to expect from the official 
journal of the Society of Cable Television Engineers (SUE). 
We are also expanding our circulation to include the names of interna-

tional SCIE members. 

Since IT was launched last May, 98 percent of our readers have directly 
requested their own copy—increasing the circulation to 11,000. IT addresses 
one of the largest and most important segments of the CATV industry—the 
rank and file—the technicians and installers. There is no other industry publi-
cation that addresses this group with monthly instructional "how-to" applica-
tions of products and environmental circumstances. IT consistently provides 
its readers with information on how to cope with practical day-to-day 
operations. 

See you at the Texas Show in San Antonio! 

PUBLICATIONS CORP. 

1220ŒE Eirrarwood Ave. • Suite 250 • Englewood, Colo 80112 • 1303) 792-0023 
Mailing Address: PO Box 3208 • Englewood, Colo, 80155 

TELEFAX 1303) 792-3320 
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Mark 

Chuck Merk joined the Jerrold 
Subscriber Systems Division of 
General Instrument as vice presi-
dent of engineering. He was most 
recently vice president of engi-
neering for the Farinon Division of 
Harris Corp. 
Dave Wachob was promoted to 

Jerrold's director of advanced 
technologies. Previously, he was 
manager of product support. Con-
tact: 2200 Byberry Rd., Hatboro, 
Pa. 19040, (215) 674-4800. 

Scientific-Atlanta appointed 
Dr. H. Allen Ecker as senior vice 
president of technical operations 
and chief technical officer. He was 
previously vice president of corpo-
rate development and technology. 
Contact: 1 Technology Pkwy., Box 
105600, Atlanta, Ga. 30348, (404) 
441-4000. 

Cunningham 

Robert Cunningham was 
named vice president of sales for 
Zenith Cable Products. He was 
previously national accounts man-
ager. Contact: 1000 Milwaukee 
Ave., Glenview, III. 60025, (312) 
391-8181. 

Midwest CATV named James 
Kazda to a sales position serving 

Georgia, Alabama, South Carolina 
and Tennessee. Prior to this, he was 
an account executive for Magna-
vox CATV Systems. 
Michael Cooke was appointed 

telemarketing sales representative 
in Ocala, Fla. Before joining the 
company, he was a sales represen, 
tative/account executive with Cable 
TV Supply/Merit Communications 
Supply. Contact: PO. Box 271, 
Charleston, W. Va. 25321, (304) 
343-8874. 

Pfundt 

William Pfundt was appointed 
vice president of operations by 
General Machine Products Co. 
Prior to this, he was director of mar-
keting and marketing manager at 
the firm. Contact: 3111 Old Lincoln 
Hwy., Trevose, Pa. 19047-4996, 
(215) 357-5500. 

Ned Mountain was promoted 
to vice president of marketing for 
Wegener Communications. He 
was formerly director of marketing 
for the company. 
Doug Kennedy was appointed 

marketing manager, data commu-
nications. Prior to this, he was sales 
engineer of Varian's Electron 
Device Group. Contact: Technol-
ogy Park/John's Creek, 11350 
Technology Circle, Duluth, Ga. 
30136, (404) 623-0096. 

Irwin/Superior Communica-
tions Construction announced 
several new appointments. Sandy 
Sanders was named vice presi-
dent of operations of the construc-
tion division (cable TV and tele-
phone). Dennis O'Brien was 
appointed vice president of oper-
ations of the installation division. 
Pete Cavaretta was named in-
stallation manager. 
Ernie Bench was promoted to 

Northwest regional manager. 
Cindy Owens was appointed 

controller and Kathy Crabtree as 
executive assistant/office manager. 
Contact: 1639 E. Edinger, Santa 
Ana, Calif. 92705, (714) 542-1055. 

Dowling 

Woolard Lindsay Specialty Products 
named Michael Dowling sales 
manager of Eastern United States. 
Before joining the company, he 
was a commercial officer at the 
Canadian Consulate General in 
Atlanta. Contact: 1248 Clairmont 
Rd., Suite 3D-231, Atlanta, Ga. 
30030, (404) 633-2867. 

ISS Engineering appointed 
Karl Witbeck as an applications 
engineer. Beforethis, he was a field 
engineer with RFI Inc. 
Bruce Randall Murray and 

Kevin Lamb were assigned to the 
new products design group. Mur-
ray was previously a design engi-
neer with Modulation Associates; 
Lamb was an RF engineer for Rad-
ionics. Contact: 104 Constitution 
Dr, #4, Menlo Park, Calif. 94025, 
(415) 853-0833. 

Bruce Dittman was named 
vice president of contractor sales 
for Anixter Bros. Before this, he 
was with Morrison-Knudsen in in-
ternational purchasing and opera-
tions. Contact: 4711 Golf Rd., 1 
Concourse Plaza, Skokie, Ill. 
60076, (312) 677-2600. 

NaCom Corp. announced the 
addition of Doug Coverdale and 
Jeff Metheney as computer-
aided design and drafting (CADD) 
specialists. Contact: 1900 E. 
Dublin-Granville Rd., Columbus, 
Ohio 43229, (614) 895-1313. 

Andrea Sheys was named 
assistant director of the National 
Cable Television Association's 

Office of Cable Signal Theft. She 
was formerly administrative assist-
ant in the association's Govern-
ment Relations Department. Con-
tact: 1724 Massachusetts Ave., 
NW., Washington, D.C. 20036, 
(202) 775-3629. 

ADC Telecommunications 
named Patricia Woolard account 
manager in its Ameritech District. 
She joined the company from 
Rockwell International where she 
was product manager. Contact: 
4900 W. 78th St., Minneapolis, 
Minn. 55435, (612) 893-3136. 

Robert Moel was promoted to 
director of technical operations for 
Warner Cable's corporate engi-
neering department. Prior to this, 
he was manager of technical oper-
ations. 
William Prestridge was ap-

pointed director of technical opera-
tions for Division I. He was formerly 
director of design. Contact: 400 
Metro Pl. North, Dublin, Ohio 
43017, (614) 792-7408. 

Continental Cablevision 
named William Riley engineering 
director for its Southern Massachu-
setts District. Prior to this, he was 
engineering director for the South 
Shore/Cape Cod region. Contact: 
1266 Furnace Brook Pkwy., 
Quincy, Mass. 02169, (617) 
472-1231. 

Philips Telecom Equipment 
Co. named Gerald Maloney 
customer support engineer in the 
company's Test Equipment Divi-
sion. Maloney was previously tele-
communications project manager 
at Management Access Control 
Systems Inc. Contact: 250 Federal 
Rd., Brookfield, Conn. 06804, 
(203) 775-4401. 
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G-Line troubleshooting procedure 
By Ron Hranac 

Jones Intercable Inc. 

The data herein appears courtesy M/A-COM MAC Inc. This is the first of a two-part series. 

This procedure assumes that the antennas are aligned correctly and that polarization has been set and line-of-sight exists 
between the end sites. Also, that the meter readings have been logged prior to failure. If not, typical values are indicated. 
Apparatus: digital multimeter, frequency counter (12 GHz or 200 MHz), scope (10 MHz), spectrum analyzer (70 MHz or 12 
GHz), field strength meter, microwatt power meter, video generator, video monitor, audio test set, RMS voltmeter, 60 to 120 
dB attenuator set (at frequency range of unit), waveguide-to-N adapter, TNC-to-N adapter, SMA-to-N adapter, OSM-to-N adapter, 
BNC-to-N adapter and two BNC-to-BNC jumpers (2'). 

Procedure: 
Step 1) Look up the indicated alarm or failure mode (A). 
Step 2) When alarm or failure is located, move to B for possible fault cause. 
Step 3) Select a cause and move to C and locate evaluation parameter. 
Step 4) If evaluation parameter is incorrect, move to D for corrective action. 
Step 5) If evaluation parameter is correct, move to E for next step or cause. 
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a Defecon Power Sup,* a Check harness and coo a See Pore. Soppy manual a C.O. C6 CR? . and CR) 
nee., troudesbaciang orcce• 

duo, 
on E, connector l I II 
good lee abnormal 
et uthe TO. RO one 

b Sox, cercurle• other TX b Remove elercconeci e It prodern Osappeets ID See deiecine Relererce 
R X power TILnreSSPorn olner 

rite...end 
cola. um era conenue 
Procedure 

Osccialor 

X DelectreeRelerence 
OScealor 160 ,20a or 
6009461 

c Reel...eve* bedew'', 
ilE14 Pe,5 It•onage ,e 
lawns ch.. C4 C2 C16 

c Replace deectve aee, c C,,ech .0, eons and 

enong 

C I end CI leedlenc 
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A: Failure mode/alarm—No TX -30V. A: Failure mode/alarm—No AX -24V. 

a Def econe Power Sue./ a C.c. Name. and con 
nectars 

a See Power Supptym.o. 
orougeehootrog pr 
awe 

• C...1.2 . 0 ,... 

b Sbn Gnome other TX b Pens.*...conned p II pm.... eeeppaets b Saa teeasm e ACC 

R X paerer names..., Other 
TI1c411.5and 

game und and conhnue 
precede. 

moo. 

c Deface. AFC moo. 
f802396- 1,1..9 

c Once.. AFC nlercon- 
necl05.15 4 30V re. 
turns. c.c. CR18 Ola 

c Repoacedeleconedern c C.. *gong ...mess 

012 C33.e. C32 

U Deleeuw AFC mock. 
1802396•21.060 

0 Chuonnect AFC ontercon• 
nee, PS JS 11 30V re-
torni. Cheek C3 CR2 

a Replace defacer. darn a Checteemo an:lowness 

COI CI C2 CS end 

CRS 

e Def score AFC module 
1842756.1 o gee, 

e °reconnect AFC mlercon• 
nod PSIS d 30V re• 
luene checto C23 CRIO 

e Repfececedecevedem e Cheek «ewe ane harness 

04 C21 CRI CIS 69 
and CRI 

A: Failure mode/alarm—No AX -12V. 

a Desch,. Pourer &gee a C6e. harness so:Icon- 
necoas 

a See Pmere Sue. menu., 
houth.noohng ogee 
dore 

a S. 16on c.f.,  

e S6on orcud e other TX la Re.. enterconnect Id It pager', d.ppears la See detechue ROI Fee. 
Ral power harness horn other 

TX o•RX tend 
'sage um and contour 
paced.. 

c [...toe RF I Fag, c Deterovt•ClIclAolflolfll TB , 
Pe 3 of 12v returns 

check CS and C8 coup.9 
between TOI Pes 3 and@ 

o R... def ectrve ono c See Oetechue IF Hereon 

co Delocnve IF Nemec. 
o6,0246 , - 1 Throx.ph III 

0 Dgc...1 IF Moée. Coo - 
no... been harness If 

a Repsase eelechaedem d See aetec one Rs 08 Amp 

I 2V relate. Nepali 
Amp C40 C34 C30 C22 
CIA C1O.C7 C3.01 02 
0104.05.06. and 07 

• Deface. IF Networl. 
(1.246I • 12 through - I SI 

e Otteonneel IF elogorcon• 
otelto hem heelless d 

e Replace detach. flee, e See cletectrve 00 80..., 

I 2V Mums glee 
Veto Demodulator C36. 
C17,C18.C13.C16. C12. 
CIA and U3 

I Gragethe 0 x BB Amp I RernoveRX B8 Amp from 
muoneng...on II 12V 
returns chat, C24 and 

o Reogce ogra,,ue gee f see aegefous Re ,,,,bch 

C25 

g Detexhue Fl 4 SqueIce g Remove scam. ceTd 
h., muunenp.stlen 11 

g Recxxe argon. nern g See delectrue de-
empossf s 

12V returns check CS 
CRIO CRI 1 Ul 0.112 

h Delechre De E',flees h Remove DgErnphesas 
from rnouneng 'peat., If 

c Repacedelect,re den, h See...ch. 411011 
Preampleror 

. Deleeuw, Mae 
Preaneerher I I2G and 

12V reeens, check tor 
shon acmes a..., 

, Remove.rness from 
1Aser Preen..e 

, Reprace Moe, . Cnecif freerconneetner 
mess and *ea, 

1501 

A: Failure mode/alarm—No AX +12V. 

a DetecturePomer Suppg 

e STer1 cercon note. T X 
RA 

c Detect. ROI Fee, 

a C.c. harness and con 
01410111 

b Remove etarconneco 
power harness tram other 
TXorRXunft 

c Onconneet Ieecl tron1 TB 1 
Pm2 a • I2V 'sterna 

[MKS C6 end C7 COu0.0 
0.11.00•1 TRI Pons 2 and 7 

a See Pmeer Sofa. rh.e. 
Indellteshcoeng peoce-
ChtIe 

e a pcooern closappeerS 
motale unn and conhnue 
procagee 

c Replace detechere den 

4 S. enon c.c. 

b See eel..., PF I Fagg 

c See defector IF eleheotlt 

O Defect.. IF lee.. U Doconnecl IF Mee. con el Flegar e delecone darn d See (Wes... Fl A BP Arne 
1102461 I Through Ill ...from harness X 

• 121/ returns check IF 
Amp CR8 09 ce C47 
C45 C44 C43 C42 C41 
01 02 03 04 05 06 
and 07 

e Detect. IF Nana°. 
1802461• 12 evogon • 151 

e Dasonnece IF IA.. con 
nec1ot ham orness II 

• Rep ace defecine 'tern e See deo eon. Rx 138 Amp 

• 124 edema chetk 
6.0 Derneclotelet C. 
C35 C34. C27 and U3 

I TheectoefiX BB 7,00 I %nee. Fle Be Arne Item 
mounenglocanon 11 • I2V 
returns check CO CRU 

I RepIXe deeteve Wm I See deIechs. I, X .2..0 

C14 CI7 CRI C19 and 
C27 

9 D.11.c.4.4 5,11,X6 9 Remere efeeech card 
trpn rnperdeng KICalOn 11 

9 Receaceoelectoenern 9 See...eve. 
empheits 

• 12P few., check C4 
CRIA CR19 UI andu2 

h Defechve De h Remove OthE mpe•Soe 6 Replace detectoe 118111 h See delechve keufer 
Eng..* horn mcgrotonogeabon 

of • 121/ nee. chg. 
Preempt. er 

02 

• 0.1 .6074 Mom , %Move Morten loom Repfsce detect,. earn I Coe. noeccenect Nor 
Pre...pg. 112G and 
1501 

154.er meld.. lor $nons 
ac ossconneelor 

mess and 'gong 

a Desch.* Power Soppy 

Id Shed Cat. xl Other Y A 
RX 

c Del... RF I F otter 

a Coreck harness an, con 
flatlets 

b Remove uherconneco 
a...fewness horn caner 
TXo• RIG,. 

c Oncannect »ea horn T131 

a 5fle Peace 5e0P°O "...It 
trOubeehOOlong prOCe• 
awe 

o It problem Osappears 
seagull., and con.. 

Proc.fee 

c %ogee...ranee 

• SPA •PPP c.c.d 

b See delectoe RF1 Gager 

c See ['elec.,' erode 
Pe A X 24V returns 

cheraf C3 and C4 coteaeg 
between TRI P.. 4 and 9 

6.09. 

0 Detect.. clege gege a Meal,. CR1 CFI2 and 
C9 beat. between T81 

0 Repiace detechre deer, a See aelecone IF Networs 

Pelee...oh goe 

O Defeetire IF NelatOrk e Patented IF Moe con 
neclor born harness ot 

e Reef ace oetectee den, a See eetecr,e,anfoef 

2e/returns ChOCIt 
IF Amp s CRI3 09 CaO 
C47 C45 C44 C43 C42 
C41 0, 02 03 04 
05 06 and 07 

I Degcfne IF Lender t Chen C30 C26 CI3 
C14 CIO andC3 

o Repute detegge dern I S..,jefe<,,,,,..ç Docrun 

nat. 

o Delechwe IF Dgcnnen g Check C28 C26 C32 g Reg/gee detach. dem 9 See defecere.o. 
ator and C22 Newry:a...11n 

n Defect,. el., 
Pr e aetpii.e c 2G 25G 
6G and 7G °gel 

6 Check C 15 C12 CO and 
teedteru caps lo Mae, 

6 Reef.. cIetechre eern 6 Cnegfeeerconnect 
harness 

A: Failure mode/alarm—Incorrect meter OSC volts 

See ,X dial In amp, • • ' 

A: Failure mode/alarm—Incorrect meter ERROR volts. 

See 1 x alarm lamp on • 1 ' 

A: Failure mode/alarm—Incorrect meter PA CURRENT. 

See 1% a arn,ampon •2 • 

A: Failure mode/alarm—Incorrect meter RF volts. 

See T awrroarna on •2' 

A: Failure mode/alarm—Incorrect meter PILOT volts. 

See f X eaf m amp on • 3 • 

A: Failure mode/alarm—TX fault lamp ON. 

Note 1 on ahem lamp o a summary 
Procedure III TX df hequeres 

a Gorgon...co of ac 
rootage, on tront pane 

6 Carder presence& veleo 
atatora2TXreboneut 

a Tx on frequency (not 
mole 0 0136... 
channel trecarency 

warm A nunger poor on one 
12,0elechre RF system 

I, Che. roUge...E1 
of AFC mx1troe i 2510 

2701 

posse. f au, ga ,no,cufe oao 

and aloe owe de,eaton 

a See00 voefauet 

e Apply rodeo 

11 See deaecore AFC.. 

of 'hat ,,,,,,,,,...il 

II See OBechee To. Cara 

21 11AFC v011agerScorrect 
and AFC error o of, Ig t 
to lung 

41 so2396.1 a, cne. Rea..., o.ce. 
lor 

al See detect. loge Card 

bl 802396-2 61 See Sechon 6 ol mono. 
Algnmen1 

Si See cletecloe Lope Card 

Pl 842756-T cr See de, oxer Loge Cara 

(AFC I 

co See Semen 5 01 ...nee 

al nec ...lip's comxl 
and channel frequency o 
onconect (AFC 1.06 ORI 

(AFC Aleernere I 

al 802396 I a, Agog C I 7 tor correg al See areechee Loge Cara 
II..enCy 

61 802396-2 Do No achustment see AFC 61 See dreectrve Lopc Card 
LOOP 

cl 842756.1 

(Continued 

cl ...at C213 tor con., 
trectuency 

in Part II) 

Cl See defect.. Lc.. Card 

Input. see no1. emcee. gm 
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Cable Exchange 
Technically certified equipment 

Largest database of equipment available 

The following is a partial listing 
available for immediate shipment to qualified buyers. 

Call: 1-(800)-422-2567 to place your order. 
In Colorado, call 1-(303)-694-6789 

Item Number 
C229760 
C229860 
C229865 
C229868 
C229870 
C229871 
C229872 
C229873 
C229874 
C229875 
C229876 
C229877 
C229878 
C229882 
C229884 
C229888 
C229890 
C230250 
C274780 
C342690 
C345153 
XRPG-3 
122006-02 
142000-01 
142014-02 
300199-01 
E-417E 
E-417H 
T400H 
T400HB 
T421-002 
1470-002 
1470-003 
T470-030 
T470-051 
T470-052 
T500H 
T507-030 
JLE-300 
JLE-300H 
JLE-7400-2W 
JLE-7450-2W 
JLH 
RCG-115N 
SAM 
SAM-PT 
SAM-PT-300 
SAS-300 
SAS-S 
SAS-S-300 
SBM-300 
SBM-P 
SBM-S 
SCD 
SCD-2W 
SCD-2W-300 
SCD-2W-300H 
SCD-2W-R115 
SCD-2W-T108 
SCD-2W-T30 
SCD-2WD 
SCD-2WE 
SCL 
SCL-2W 
SCL-2WD 

Description 
INPUT CONV. 6150 CH-A 
OUTPUT CONV. 6350 CH-02 
OUTPUT CONV. 6350 CH-07 
OUTPUT CONV. 6350 CH-10 
OUTPUT CONV. 6350 CH-12 
OUTPUT CONV. 6350 CH-13 
OUTPUT CONV. 6350 CH-A 
OUTPUT CONV. 6350 CH-B 
OUTPUT CONV. 6350 CH-C 
OUTPUT CONV. 6350 CH-D 
OUTPUT CONV. 6350 CH-E 
OUTPUT CONV. 6350 CH-F 
OUTPUT CONV. 6350 CH-G 
OUTPUT CONV. 6350 CH-K 
OUTPUT CONV. 6350 CH-M 
OUTPUT CONV. 6350 CH-0 
OUTPUT CONV. 6350 CH-S 
SPECTRUM INVRT. 6350 
LO REF. LOOP THRU 6350 
AUDIO MOD. 6350 
OUTPUT CONV. 6350 CH-A+ 
PILOT CARRIER GENERATOR 
POWER SUPPLY TRUNK AMP 
BRIDGER AMP T4XX 
BRIDGER AMP 
POWER SUPPLY T4XX 
LINE EXTENDER 
HOUSING FOR E-417E 
HOUSING W/PS T4XX 
HOUSING BER T4XX 
TRUNK AMP 
TRUNK AMP 
TRUNK AMP 
TRUNK AMP 
TRUNK AMP 
TRUNK AMP 
HOUSING W/XF T5XX 
TRUNK AMP 
LINE EXTENDER 300 MHZ NH 
HOUSING FOR JLE 300 
LINE EXTENDER 400 MHZ 
LINE EXTENDER 450 MHZ 
HOUSING FOR J SERIES L.E. 
RETURN CARRIER GENERATOR 
AUTO SLOPE MOD. 
AUTOMATIC MODULE 
AUTOMATIC MOD. 300 MHZ NH 
AUTO SLOPE AMP 300MEG 
AUTO SLOPE AMP 
AUTO SLOPE AMP 300 MHZ NH 
BRIDGER MAN. 300 MHZ NH 
BRIDGER MODULE 
BRIDGER MODULE 
TRUNK CHASSIE 
CHASSIE FOR TRUNK AMP 
TRUNK AMP 300 MHZ NH 
HOUSING FOR SCD-2W-300 
TRUNK CHASSIE W/RFC-115 
TRUNK CHASSIE WTTRA-108M 
TRUNK CHASSIE W/TRA-30M 
CHASSIE FOR TRUNK AMP 
BASEPLATE CHASSIS 
TRUNK CHASSIE 
CHASSIE FOR TRUNK AMP 
TRUNK CHASSIE 

Item Number 
SDH-P 
SDHP-300 
SJAS-400 
SJBM-300 
SJBM-301 
SJBM-400 
SJBM-450 
SJDL-301 
SJDL-400 
SJDL-405 
SJDL-450 
SJM-400 
SJMM-300 
SJMM-301 
SJMM-400 
SJMM-450 
SJSP-60 
SJSW-30 
SJSW-60 
SLE-2P 
SLE-300 
SLE-300-2W 
SLE-300A-2W 
SLE-300H 
SLH-2 
SLR-300-2W 
SMM 
SMM-P 
SMM-PT 
SMM-S 
SMMS-300 
SPCM-30 
SPCM-60 
SPP 
SPP-30 
SP P-60 
SPP-S-30 
SPP-S-60 
SPS-12 
SPS-30 
SPS-30B 
STH-7 
STH-7B 
TRA-108A 
5-D440 
5:T330 
5CC-440 
5LE-440/30 
5LE-440/60 
MX-504H 
CEPS-3 
234430 
CTN-1200 
KCMG 
PCAB-1 
PCAD-1D 
PCAD-1H 
PCM-4 
PCM-4H 
PCMB-2 
PCMB-2H 
PCRA 

Description 
DISTRIBUTION MOD. 
DIST. AMP 300 MHZ NH 
TRUNK AMP 400 MHZ NH 
BRIDGER MODULE 300 MHZ 
BRIDGER MAN. 300 MHZ NH 
BRIDGER MAN. 400 MHZ NH 
BRIDGER MANUAL 450 MHZ NH 
DIST. AMP 301 MHZ NH 
DIST. AMP 400 MHZ NH 
DIST. MOD. 
DIST. AMP 450 MHZ NH 
TRUNK AMP 400 MHZ NH 
MANUAL MODULE 300 MHZ NH 
MANUAL MODULE 301 MEG 
MANUAL MODULE 400 MHZ NH 
MANUAL MOD. P/P 450 MHZ NH 
POWER PACK 60V 
POWER PACK 
POWER PACK 60V 
LINE EXTENDER 
LINE EXTENDER 
LINE EXTENDER 300 MHZ NH 
LINE EXTENDER 300 MEG 
HOUSING FOR SLE-300 
STARLINE L.E. HOUSING 
LINE EXTENDER 
MANUAL MOD. 
MANUAL MOD. NH 
MANUAL MODULE 
MANUAL MODULE 
MANUAL MOD. 300 MHZ NH 
POWER CONTROL MOD 30V 
POWER CONTROL MOD 60V 
POWER PACK 
POWER PACK 
POWER PACK 60V 
POWER PACK 
POWER PACK 60V 
POWER SUPPLY 12V 
POWER SUPPLY 30V 
POWER SUPPLY 30V 
STARLINE TRUNK HOUSING 
HOUSING BER 
RETURN AMP 
DISTRIBUTION AMP 440 MHZ 
TRUNK AMP 330 MHZ 
COMPLETE CONTROL 440 MHZ 
LINE EXT. 440 MHZ 30V 
LINE EXT. 440 MHZ 60V 
HOUSING FOR MX-504 
POWER SUPPLY (CASCADE) 
TRUNK ITT FORWARD NH 
POWER SUPPLY 
MANUAL GAIN BRIDGER 
TRUNK AGC BRIDGER 
BRIDGER TRUNK AGC NH 
HOUSING FOR PCAD-1D 
TRUNK AMP NH 
HOUSING FOR PCM-4 
TRUNK AMP NH 
HOUSING FOR PCMB-2 
RETURN AMP 



Cable Exchange 

Item Number 

POT B-6 
PH 
T3LE 
T4CM 
TFAV 
TFM 
TFPS 
TH 
XH 
XR2A 
XR2B 
XR2B-2 
XR2B-4 
XR2DA 
XR2DM 
XR2F-I 
XR2F-13 
XR2F-14 
XR2F-19 
XR2F-3/110 
XR2F-4 
XR2F-5 
XR2F-7/110 
XR2F-8 
XR2HA 
XR2HM 
XR2LA-PS 
XR2LAF-1 
XR2LAF-2 
XR2LAF-3 
XR2LAF-4 
XR2LARA 
XR2LS-3 
XR2M 
XR2PS 
XR2RHA110 
XR2SPH 
XRBI 
XRCE-3 
XRCE-6 
XRDC-16 
XRDC-8 
XRLA 
XRLS-2 
XRLS-3 
XRPR 
XRRP 
XRSP 
N4-S5 
BPF-B 
BADC 
BAE0-12-1 
BAEQ-3-3 
BAEO-8-1 
BASP 
OSA-300-3 
DISP-3 
EQ-450/13 
EQ-450/15 
E0-450/8 
EQA-IA 
E0A-220-2 
EQA-220-4 
EQA-220-6 
EQS-0 
EQS-186-4 
EQT-450/10 
PB-0 
PB-1 
PB-2 
PB-5 
PB-6 
PPLUG 
DS-200 
DS-300 
DS-3EL 
DS-400 
DS-4GB 
DS-800 
FFT4-10D 
FFT4-10F 
FFT4-14 
FFT4-14D 
FFT4-14F 
FFT4-17 

Description 

TRUNK TERMINATING BRIDGER 
HOUSING—P SERIES TRUNKS 
LINE EXTENDER NH 
CONTINUITY MOD. NH 
TRUNK AMP AGO 
TRUNK AMP MGC 
POWER SUPPLY 
HOUSING FOR T SERIES LE. 
HOUSING FOR X SERIES L.E. 
FORWARD AGO MOD. 
BRIDGER INTERMEDIATE 
BRIDGER 2 OUTPUT 
BRIDGER 4 OUTPUT 
DIST AMP HYBRID AGO 
DIST AMP HYBRID MGC 
INPUT MOD. 
INPUT MOD. 
OUTPUT MOD. 
OUTPUT MOD. 
INPUT MOD. 
INPUT MOD 
OUTPUT MOD. 
OUTPUT MOD. 
OUTPUT MOD. 
LINE AMP HYBRID HRC 
LINE AMP HYBRID HRC 
POWER SUPPLY 
POWER INPUT MOD. 
POWER INPUT MOD. 
POWER OUTPUT MOD. 
POWER OUTPUT MOD. 
REVERSE AMP MOD. 
LINE EXT 
FORWARD MGC MOD. 
POWER SUPPLY 
REVERSE AGO MOD. 
HOUSING FOR XR2SP 
INTERMEDIATE BRIDGER 
LINE EXT. 
LINE EXT. 
LINE EXT. 
LINE EXT. 
LINE EXT. 
LINE EXT. 
LINE EXT. 
POWER SUPPLY 
LINE EXT. 
LINE EXT. 
TRAP CH. 5 
BAND PASS FILTER CH. 8 
B.A. DIRECTIONAL COUPLER 
B.A. EQUALIZER 
B.A. EQUALIZER 
B.A. EQUALIZER 
B.A. SPLITTER 
EQUALIZER T4XX 
DISTRIBUTION SPLITTER 3-3 
EQUALIZER 450 MHZ 13DB 
EQUALIZER 450 MHZ 15DB 
EQUALIZER 450 MHZ 8DB 
EQUALIZER T4XX 
EQUALIZER T4XX 
EQUALIZER T4XX 
EQUALIZER T4XX 
EQUALIZER LAN ODB 
EQUALIZER LAN 4DB 
EQUALIZER 450 MHZ 10DB 
PAD ODB 
PAD 1DB 
PAD 2DB 
PAD 5DB 
PAD 6DB 
POWER PLUG T4XX 
SPLITTER 2-WAY 3.5 DB 
SPLITTER 3-WAY 5.5 DB 
SPLITTER 3-WAY 5.5 DB 
SPLITTER 4-WAY 6.5 DB 
SPLITTER 4-WAY 6.5 DB 
SPLITTER 8-WAY 11DB 
TAP 4W 10DB 
TAP 4W 10DB 
TAP 4W 14DB 
TAP 4W 14DB 
TAP 4W 14DB 
TAP 4W 17DB 

Item Number 

FFT4-17D 
FFT4-17F 
FFT4-20 
FFT4-20D 
FFT4-20F 
FFT4-23 
FFT4-23D 
FFT4-23F 
FFT4-23H 
FFT4-26 
FFT4-26D 
FFT4-29 
FFT4-29D 
FFT4-32D 
FFT4-77 
FFT4-7TD 
FFT8-4D 
SHS-2 
SO-2 
SO-4 
SPJ-2 
SPJ-3C 
SPX-0.5 
SPX-00 
SPX-01 
SPX-02 
SPX-03 
SPX-06 
SPX-09 
SPX-1.5 
SPX-12 
SSP-12 
STC-12 
STC-12C 
STC-16 
STC-3 
STC-3B 
STC-3C 
STC-3D 
STC-8 
STC-8B 
STC-8C 
STC-8D 
DCW-06DB 
DCW-09DB 
DCW-12DB 
DCW-16DB 
DCW-20DB 
2-14BW 
2-17BW 
2-20BW 
2-23BW 
2-26BW 
4-08BW 
4-14BW 
4-26BW 
4-32BW 
8-17BW 
8-20BW 
8-26BW 
8-29BW 
8-32BW 
EQ-04DB 
EQ-08/250 
EQ-08/300 
EQ-08DB 
EQ-12/300 
EQ-15DB 
EQ-16DB 
EQ-18DB 
PCSPL-1 
PCSPL-2 
PCSPL-3 
PD-0 
PD-3 
PD-6 
PD-9 
PPLUG 
T4BDC-8 
T4BDL-12 
T4SPL 
VEQ-08/300 
VEQ-12/250 
VEQ-12/300 
XR2-13 

Description 

TAP 4W 17DB 
TAP 4W 17DB 
TAP 4W 20DB 
TAP 4W 20DB 
TAP 4W 20DB 
TAP 4W 23DB 
TAP 4W 23DB 
TAP 4W 23DB 
TAP 4W 23DB 
TAP 4W 26DB 
TAP 4W 26DB 
TAP 4W 29DB 
TAP 4W 29DB 
TAP 4W 32DB 
TAP 4W 7DB 
TAP 4W 7DB 
TAP 8W 4DB 
HYBRID SPLITTER 
FEEDER MAKER 
FEEDER MAKER 4DB 
POWER COMBINER 
DIRECTIONAL COUPLER 3DB 
PAD 0.5 DB 
PAD 00 DB 
PAD 01 DB 
PAD 02 DB 
PAD 03 DB 
PAD 06 DB 
PAD 09 DB 
PAD 1.5 DB 
PAD 12 DB 
POWER INSERTER 
DIRECTIONAL COUPLER 
DIRECTIONAL COUPLER 12DB 
DIRECTIONAL COUPLER 
DIRECTIONAL COUPLER 
DATA LINE 
DATA LINE 
DIRECTIONAL COUPLER 3DB 
DIRECTIONAL COUPLER 
DIRECTIONAL COUPLER 8DB 
DIRECTIONAL COUPLER 8DB 
DIRECTIONAL COUPLER 8DB 
MINITAP 06 DB 
MINITAP 09 DB 
MINITAP 12 DB 
MINITAP 16 DB 
MINITAP 20 DB 
TAP 
TAP 
TAP 
TAP 
TAP 
TAP 
TAP 
TAP 
TAP 
TAP 
TAP 
TAP 
TAP 
TAP 
EQUALIZER 450MHZ 
EQUALIZER 
EQUALIZER 
EQUALIZER 450 MHZ 
EQUALIZER 
EQUALIZER 450MHZ 
EQUALIZER 450MHZ 
EQUALIZER 450MHZ 
SPLITTER 
SPLITTER 
SPLITTER 
PLUG-IN PAD ODB 
PLUG-IN PAD 3DB 
PLUG-IN PAD 6DB 
PLUG-IN PAD 9DB 
POWER PLUG 
PLUG-IN PAD 
PLUG-IN PAD 
PLUG-IN PAD 
EQUALIZER 
EQUALIZER 
EQUALIZER 
TAP 4WAY 13DB 



Business Directory 

CATV DESIGN 

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

• AutoCad Drafting 
• LinexCad Drafting 
• Cad Training/Setup 
• Drafting Services 

3100 5. LAMAR. SUITE 101. AUSTIN, Dr. 713704 

S (51 2) 444-2461 DOUG BURNS STEVE WILLIAMS Vice President 

THE 
8 INSTALL 

PEOPLE. 

"SERVING THE 
INDUSTRY 
SINCE 1974" 

ENGLISH 

ENTERPR1ZES 

P.O. Box 6494 

Orlando, Florida 32853 

1-407-857-2960 

Aerial Installs 
Underground 
Installs 
Drop Transfer 
Commercial 
Developement 
Design 
Tap Audits 
Underground and 
Aerial Construction 

Long Cable Electronics 
"For Me Finest in Converter Repair" 

"Equipment Brokered" 
Call Ned: 

518-393-5415 
1228 Albany Street, Schenectady, NY 12304 

MC COMMUNICATIONS 
NATIONWIDE CABLE SPECIALISTS 

• Aerial/Underground 
Installations 
• Prewire/Postwire 
MDU's 
• Auditing Services 
• Complete Operational 
Support 

• Converter Recovery 

• Drop Replacements 

• Postwire Repairs 
• Management 
Consultants 

"Contractor Opportunities Nationwide" 
Call Toll-Free Nationwide 1-800-348-9988 

SIGNAL LEVEL METER REPAIR 

Prompt, Professional Service 
at Reasonable Prices 

JGL 
ELECTRONICS, INC. 

4425 BLACKSTONE DRIVE 
INDIANIRous. INDiekNe. 46237 
817 783 6130 

WAVETEK SALE 
1855 B/1865 B $ 5995 

WHILE THEY LAST 

Bench and Converter Sweep Systems 
Display Monitors 

Spectrum Analyzers 
and more 

Eell/LS' grzsttamerztl 800- 234-7434 

• at. 
--rEc G co- (7141 542-1055 • (619) 442-0713 

CONTRACTOR'S LICENSE NO. 526824-A/SUPERCC121m2 

Corn mu n icat ions III 
Const ruction, I nc. 

"Committed To Service Excellence." 

Customer Installations • Multiple Dwelling Units 

Plant Construction and Maintenance 

e , PUBLICATIONS CORP. 

Barbara Allen Beam° 
Classified Ad Manager 

COMMUNICATIONS TECHNOLOGY • CARLE STRATEGIES 
INSTALLERITECHNICIAN 

12200E. Bnarwood Ave. • Suite 250 • Englewood, Cola 80112 .13031 792-0023 
Mailing Address: FO. Box 3208 • Englewood, Cola 80155 

TELEFAX 1303) 792-3320 
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Help Wanted 

Chief Tech 
130 mile system, central Pa. headend, 
design, leakage, and sweep experience. 

Ed Saterstad (717) 453-7175 

VIDEO TECHNICIAN 
Cable Television Equipment Supplier has 
immediate opening for qualified technician 
to Repair/Service SONY Pro-video equip-
ment. Experience required in servicing 
SONY 3/4 " U-MATICS. Our company offers 
medical coverage, profit sharing and other 
benefits. Send resume to: dB Communica-
tions, Inc., 490 Highway #33, West. 
Englishtown, NJ 07726. Attn: Jim Miller. 

Field Engineer 
Now accepting resumes for the position of 
field engineer with growing cable television 
company. Must be experienced in under-
ground construction. Responsibilities to 
include: mapping, permitting, designing, 
quality control, and employee and crew 
supervision. Salary plus benefits. Chicago 
area. 

Mail resumes to: 
Jim Beletti 

Dowden Cablesystems 
P.O. Box 444 

Wasco, IL 60183 
(312) 365-2232 

Career Opportunities 
The Drop Shop LTD., is opening an office 
and warehouse facility in the New Orleans, 
LA., area. We are looking for a few qualified 
people to fill the following positions: 

Operations Manager 
The successful candidate must be capable 
of overseeing the entire office/warehouse 
operation.Responsibilities include inventory 
control, warehousing, etc. Use of IBM com-
patible computers a must. Report directly to 
the president. 

Sales Representatives 
Qualified applicants should have 3-5 years 
of telemarketing sales experience. A proven 
track record in selling cable hardware is a 
plus. Excellent growth potential, with man-
agement possibilities. Some travel required. 

We offer a competitive salary and excellent 
benefits package. If you want to join this 
winning team, please send your resume, in 
confidence, to: 

The Drop Shop, LTD. 
P.O. Box 284 

Roselle, N.J. 07203 
ATTN: Dan Parsont, President 

Microwave/Headend 
Technician 

Inland Valley Cablevision, a division of the 
Chronicle Publishing Co., is seeking a highly 
qualified headend and microwave technician. 

Minimum requirements: 
3 years experience: microwave main-

tenance andtroubleshooting,maintenance 
of audio/video systems and headends. AA 
or equivalent military/industry experience. 
Broadband RF systems and digital sys-

tems experience is desirable. 
Located southwest of Palm Springs, this 

rapidly growing 30,000 subscriber system 
has just possibly the best growth potential 
in California. Competitive Wages and bene-
fits, beautiful climate, clean air, and afford-
able housing make this an attractive 
opportunity. 

For consideration, send resume and 
salary history to: 

Chief Technician 
Inland Valley Cablevision 
1330 South State St. 
San Jacinto, CA 92383 

We are an equal opportunity employer. 

Equipment For Sale 

Distribution 
Equipment 

In stock for 
immediate delivery 
Factory reconditioned 
to meet or exceed 
manufacturers specs. 

• Jerrold 
• Scientific-Atlanta 
• Texscan 

• Other Major Brands 

Complete Trunk 
Stations 

• Line Extenders 
• Replacement Modules 

Savings of 50% or more 

Call 1-800-999-2723 
In Indiana 
1-812-824-9331 

Surplus Equipment 
Purchased 

Equipment Wanted 

WANTED: 
Avantek CATV Sweep Systems 

Models CR/CT2000 or CR/CT4000 
We Buy And Sell Refurbished 

Avantek Sweep Systems. 

We Repair, Align and Calibrate Avantek Test 
Equipment. Upgrading from CR/CT2000 to 
CR/CT4000 (440 MHz). 

Dynastie Electronics Inc. 
8596 Boul. Pie IX 

Montreal, PO. H1Z 4G2 
Call Ralph 

Tel: (514) 725-8549 
FAX: (514) 725-5637 

Professional Services 

ANALOG RF DIGITAL 
ENGINEERING RESOURCE 

30 YEARS EXPERIENCE 
FOR DETAILS CALL OR WRITE 

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

TELEPHONE (215) 822-8249 

REPRINTS 
Communication 

Visibility 

Knowledge 

Information 

Reprints work for you! 

For more information 
call Marla Sullivan at 
CT Publications today! 

(303) 792-0023. 
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Equipment For Sale 

Call Us Last 
After you've gotten the big prices and the big 
promises from the big guys, call us. [TI offers: 
• new restored • software 

equipment • industry expertise 
•• marketing • personalized service 

consulting services • low prices 

Cable Technologies International, Inc. 
Suite 107 1051 County Line Road 

Huntingdon Valley , PA 19006 

Tel. (215) 953-0100 FAX: (215) 3226127 

To Place A Classified Ad 
Call Barbara Bellomo 
at 1-303-792-0023 

Moving, 

Please attach your mailing label here and clearly print 
your new address below. Mail to: Circulation Depart-
ment. P.O. Box 3208, Englewood, CO 80155. Please 
allow 6 weeks for address change. 

Name 

Address 

City State   ZIP 

CLASSIFIEDS 
INFORMATION 
Three Easy Ways To Place 
Your Classified Ad 
• Fill out the attached classified ad form 
and return it to CT Publications Corp. 
• Call (303) 792-0023 for assistance 
with your ad placement. 
• To save time and mailing costs, use 
our TELEFAX (303) 792-3320. 

Mechanicals 
21/4" x Depth 
Minimum: 1" in depth, additional 1/2" 
increments 

Classified 
12 point Helvetica boldface heads 
9/10 point Helvetica medium body copy 

Display Classified 
Typestyle same as classified or as 
specified by advertiser. Any display ad 
designed by publisher will be subject 
to production costs of $50 per hour. 
Maximum: 1/2-page display 
advertisement. 

Publisher's Policy 
1. Advertisements costing less than 
$200 must be paid in advance. 
2. Deadline will be 1st of each month 
prior to publication date. 
3. Ad copy must be submitted in 
typed format. 
4. Cancellation date will be the 1st of 
each month prior to publication date. 
No cancellations accepted after this 

date. Cancellations must be received 
in writing. 
5. The contents of advertisements are 
subject to publisher's approval. 

Rates 
Classified 1 column x 1 inch = $75 
Display 1 column x 1 inch = $79 

Ad Information 
Date of Insertion 

Headline  

Copy (attach additional sheet if necessary) 

Address 

L Blind Boxes are available. 
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Who is the SCTE? 
By Ron Hranac 
President, Society of Cable Television Engineers 

The SCIE is well-known in our business for 
what it is—a non-profit professional organization 
dedicated to the dissemination of operational 
and technical knowledge to the cable TV and 
broadband communications industries. The 
Society uses a number of tools to increase the 
technical knowledge and skills of its members. 
Among those tools are its BCT/E Professional 
Designation Certification Program, the Satellite 
Tele-Seminar series, the annual CableTec Expo, 
local chapters and meeting groups, technical 
seminars, a scholarship and tuition assistance 
program, and a host of training materials, 
videotapes and publications available from the 
Society's headquarters. 

But who is the SCTE? At first glance, one might 
assume from the organization's name that its 
membership consists only of engineers: vice 
presidents of engineering, corporate engineers, 
regional engineers and engineers involved in 
manufacturing/production research and devel-

"The (SCTE)membership 
represents a cross 
section of the entire 
cable industry." 

opment. In fact, many of these people are 
members of the Society. But the majority of the 
SCTE's members are not high-level engineers. 

A sizeable portion 
It is system-level people who make up a size-

able portion of the SCTE's 5,000+ members. 
System managers, chief techs, installers, tech-
nicians, construction personnel...even system 
owners are members. From the manufacturers 
and vendors come sales reps, service and repair 
technicians, designers and marketing personnel. 
Consultants and owners of companies are mem-
bers as well. 
What is the point of all this? To show that the 

SCTE caters to more than just engineers. The 
membership represents a cross section of the 
entire cable industry. 
Who is the SCTE? It is people like Don Holland, 

maintenance technician; James Nolan, con-
struction manager; Dave Farren, service tech; 
Jeff Spiegelman, system manager; Brad Conine, 
draftsman/designer; Ken Covey, chief tech; and 
Ben Archuleta, service manager. It is these peo-
ple and some 5,000 others—the engineers, the 
technicians and all who comprise the member-
ship of the Society. 

Amplify Your Services 
A classified in Communications Technology can boost the power of your business. 

Meet Barbara Bellomo, 
the new Classified Advertising Manager 

When you're looking for the right individual 
to fill a position or a source to advertise your 
products or services, look to the classified 
section of Communications Technology. 

To place your advertising message in the 
classified section of Communications Tech-
nology contact Barbara for rates and infor-
mation at (303) 792-0023. 

COMMUNICATIONS 
TECHNOLOGY 

COS<.e Journai ot Inn So. 

P.O. Box 3208 • Englewood, Colo. 80155 • (303) 792-0023 
TELEFAX (303) 792-3320 
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Investing today can be a frightening 
experience. But, it doesn't have to be. In-vest-ment (in vest' ment), n. 

1. a devoting, using, or giving of time, talent, emo-
tional energy, etc., as for a purpose or to achieve 
something. 2. a particular instance or mode of invest-
ing money. 

OUR 
INVESTMENT 
IS YOUR 
INVESTMENT 
You asked for a non-interfering sweep response 

measurement system, the ability to deliver pictures and 
data that were uncompromised, and the flexibility to do 
it your own way. 

We listened and invested our time, talent, and energy 
to develop a Broadband Sweep/Analyzer measurement 
system, using Calan leading edge technology. 

In the fall of 1986, Calan introduced the 1776/1777 
Integrated Sweep System. Our objective was to fulfill 
your needs, and also to uphold your dedication to 
excellence. 

Your wide acceptance and support proves our 
"investment" has paid off. Keep asking, we're still 
listening. 

We appreciate your support and pledge to continue 

"A Tradition of Excellence 
with Technology" 

CABLE AND LOCAL AREA NETWORKS 

CALAN, Inc., R.R. 1, Box 86T, Dingmans Ferry, PA 18328 
1-800-544-3392 • In PA: 717-828-2356 

Reader Service Number 53. 
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On being young and growing old 
By Archer S. Taylor 
Senior Vice President of Engineering. Malarkey-Taylor Associates 

Several years ago, I called a service technician 
to restore the cable service that had failed at 
my house. We got to talking about cable TV— 
actually, CATV (community antenna TV). I told 
him how in 1953 we had built the first CATV 
system in Montana. His reaction suggested the 
theme for this essay: "That was before I was even 
born!" 
I would suppose that a great majority of the 

cable technicians working today have had little, 
if any, experience with vacuum tube amplifiers. 
What in heaven's name is mutual conductance? 
What are A, B and C power supplies? What is 
a 704-B? Or 6AK5? 
On the other hand, however, there are those 

of us over 50 who have to think of the transistor 
base as the grid, the emitter as the cathode and 
the collector as the plate (or anode). It doesn't 
quite work that way but the analogy helps. How-
ever, the idea of moving "holes" about the land-
scape leaves us quite bemused. 

Fortunately, the need to understand vacuum 
tubes in this day and age is almost non-existent. 
And, I am happy to report, most of us grand-
fatherly types have adopted solid state as a 
second language that we can handle at least as 
well as Zbigniew Brzezinski handles his second 
language. 

Analog or digital 
But there is another problem confronting the 

generations today. Are you an analog- or a digital-
type technician? Analog people think logically 
(some of us would say) in terms of continuous 
sound waves and video waveforms that can be 
observed on an oscilloscope as we think they 
are in the real world. Digital people on the other 
hand tend to think rather irrationally (we think) 
in terms of "bits of information" defining the 
sound of voices or music, or "pixels" defining 
a picture image. Analog people are "old"; digital 
people are "young." When you stop to think 
about it, though, hearing and vision are based 
on discrete nerve endings in the ear and discrete 
rods and cones in the retina of the eye. Maybe 
the digital concept is after all most logical, more 
relevant to the physiology of sound and sight. 
The explosive pace of technology and the 

exponentially expanding pool of knowledge 
have created a serious "generation gap." The 
most experienced engineers, representing lead-
ership in manufacturing and operations, often 
depend on younger people for the detail work 
because their own fluency in solid state and 
digital physics is weak. It is the younger engineers 
—who really do not understand analog technol-
ogy—who are driving the new age with concepts 
and developments that simply boggle the analog 
mind. 

But while the old vacuum tube- and analog-
based engineering leadership has generally 

been wise enough to hire the skills it lacks in solid-
state and digital technology, serious user prob-
lems remain. The writing of operator manuals 
cannot be called a "lost art"; it has never really 
been mastered. Perhaps this is partly because 
so much consumer electronic equipment is 
manufactured by foreigners. Operator manuals 
are often written in the author's second language. 
But more to the point, I think, is that operator 
manuals are probably written by young people 
who neither recognize nor comprehend the 
background and experience from which the 
older user comes. Not only are many people who 
were born before World War II technologically 
illiterate, but even those with considerable tech-
nical training and skill remain largely unfamiliar 
with the new digital world of microprocessors. 
Consumer electronics products are coming 

out with new features with which users are often 
unable to cope. In simpler days, the goal was to 
make all user-operated controls as nearly self-
explanatory as possible. You could turn the radio 
or television on and off by simply rotating the 
volume control knob. There was a certain logic 
to turning the volume (counterclockwise) all the 
way down to accomplish the off function, which 
was positively indicated by a physical detent and 
a click. Now you have a button marked "power/ 
standby" with pictorial symbols as shown in 
Figure 1. How do you turn it off? 
You used to select radio stations by turning a 

tuning knob. It was not too difficult to use digital 
push buttons, except that sometimes you have 
to use two digits (06, 09, etc.) while others will 
work on one. But now tuning may be indicated 
by hieroglyphics, such as those in Figure 1. 
Often, these symbols are not even labeled to dis-
tinguish "tuning" from "volume." Sometimes the 
tuning control is marked "scan." These things 
are hard for the over 50 crowd to manage. 

Operating a VCR is a challenge that defeats 
many of the older generation and probably even 
some younger people. Moreover, the new, 
sophisticated telephones defeat almost everyone 
(except the system designer). A common factor 
here is the operator manual that is either incom-
prehensible or in error or both. 
The creativity of young engineers is beautiful 

to behold. But if the new ideas are worth develop-
ing into consumer products, much more atten-
tion needs to be directed toward designing func-
tionally logical control mechanisms and pre-

paring comprehensive operator manuals written 
in language that is understandable to lay people, 
young and old. 
The consumer electronics market today is 

driven by technology, limited only by the imagi-
nation. Not enough consideration is given to the 
need for gadgets that are technologically feas-
ible, nor to identifying and dealing realistically 
with possibly dangerous consequences of new 
products. Seat belts, emission standards, collap-
sible steering columns and high speed (5 mph) 
crash bumpers represent belated corrective 
actions. What about the dangerous diversion of 
attention inherent in carrying on a cellular tele-
phone conversation while driving in traffic? Is any-
one studying the risk of accidents accompany-
ing the handy CRT or LCD map display on the 
dashboard of a "smart car" advising drivers of 
alternate routes to bypass construction or traffic 
bottlenecks? Or how about the infantry rifle or 
the tanks or the aircraft that are so high tech they 
tend to fail in adverse conditions (e.g., combat) 
and, in any case, are too sophisticated for mere 
soldiers to operate? 

Instrument panel 
A few months ago, I wrote a column for another 

trade magazine (CEO, September 1988) on "The 
Smart House." I quoted from a column in the 
Washington Post by Jeane Kirkpatrick, a 
Georgetown University professor and recently 
U.S. ambassador to the United Nations. 
"Nothing in philosophy, history, litérature or life," 
she wrote, "prepared us for the array of switches, 
buttons, flashing lights and peremptory com-
mands that surround us in our new house. Our 
bedroom wall resembles the instrument panel 
of a medium-sized commercial airliner." Com-
plaining about incomprehensible instruction 
manuals and illogical control mechanisms, she 
continued: "Our bedside table and kitchen 
cabinets are strewn with instruction manuals of-
fering unfathomable advice and cryptic warn-
ings. 'Never operate the door opener if the safe-
ty system is not functioning properly,' a manual 
warns in red against doing what I think we were 
just informed was impossible in any case. 'This 
appliance is manufactured with a white neutral 
power supply wire and a frame-connected green 
ground wire,' another owner's manual tells us, 

(Continued on page 106) 
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Name   

Title   

Company Name  

Address  

City   State   ZIP   

Phone Number (  

FREE INFORMATION 
Reeder Service Card 

February 1989 (Valid until April 1989). 

Simply circle the number(s) below corresponding to 
products of interest! 

SCrE 
2 16 30 44 S8 77 86 100 114 128 

3 17 31 45 59 73 87 10i lIS 179 

4 18 32 46 60 74 88 102 116 130 

S 19 33 47 61 75 89 103 ill 131 

6 20 34 48 62 76 90 104 its 132 

7 21 35 49 63 77 91 105 119 133 

8 22 36 50 64 78 92 106 120 134 

9 23 37 51 65 79 93 107 171 135 

10 24 36 52 86 80 94 108 172 136 

11 25 39 53 67 81 95 109 123 137 

12 221 40 54 68 82 96 110 124 Ile 

13 27 41 SS 89 63 97 111 125 139 

14 28 42 56 70 54 98 112 126 140 

iS 211 43 57 71 QS 99 113 127 141 

CT 2/89 
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The Inside Story on Reliability 

100% Shielded 
enclosure 

Solid-state 
display 

Reliability built into a CALAN, Inc. Model 
1 776 Sweep Receiver is very apparent from 
the outside: the totally weather-sealed case; 
the ruggedized overall construction; the 
moisture-sealed key covers on the front panel. 

But what really makes this unique 
equipment reliable is on the inside. 

It's high-reliability components throughout 
the design, allowing incredible stability over 
temperature and humidity extremes. 

It's complete RF shielding, allowing 
extended dynamic range for precise tests like 
Composite Triple Beat. 

It's a solid-state Electro-Luminescent 
display, replacing the outdated CRTs. 

It's new Surface-Mount RF Technology, 
making critical RF boards more reliable and 
more accurate than ever possible before. And 
a battery compartment that is totally isolated 
from the electronics, for absolute protection 
of the unit. 

CABLE AND LOCAL AREA NETWORKS 

CALAN Surface-Mount RF Technology 

Fully isolated battery 
compartment 

Weather-sealed 
outside case 

It's microprocessor control, making testing 
easier, faster, and more accurate. 

But all of these careful design criteria would 
be useless without the 75 years of CALAN 
engineering experience that went into the 
unit, making it the most reliable test 
equipment available today. 

But if you ask a CALAN user, he'll most 
likely tell you that he hasn't seen the inside 
of his unit...just the outside, improving his 
system performance with no interference, 
and allowing more with his limited 
maintenance budget. 

Maybe that's the real inside story. 

CALAN, Inc., R.R. 1, Box 86T, Dingmans Ferry, PA 18328 a (717) 828-2356 

Reader Service Number 54. 
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February 
Feb. 13-14: Georgia Cable Tele-
vision Association annual con-
vention, Omni International Hotel, 
Atlanta. Contact (404) 252-4371. 
Feb. 14-15: National Cable Tele-
vision Association seminar on 
FCC's signal leakage regulations, 
Airport Hilton, Atlanta. Contact 
(202) 775-3637. 
Feb. 15: SCTE Florida Chapter's 
South Florida Group technical 
seminar on system design and 
powering. Contact Dick Kim, (813) 
924-8541. 
Feb. 15: SCTE Greater Chicago 
Chapter technical seminar on 
antenna theory and multipath co-
channel interference, Embassy 
Suites, Schaumburg, Ill. Contact 
Joe Thomas, (312) 362-6110. 
Feb. 20-22: Financial Times' 
Conference on Cable Television 
and Satellite Broadcasting, Inter-
continental Hotel, London. Contact 
01-925-2323. 
Feb. 21-22: InfoLAN seminar on 
broadband local area networks, 
Westin Buckhead Hotel, Atlanta. 
Contact (800) 526-7469. 
Feb. 21-23: C-COR Electronics 

technical seminar, Charlottesville, 
Va. Contact Shelley Parker, (800) 
233-2267. 
Feb. 22: SCTE Great Lakes 
Chapter technical seminar on 
transportation systems. Contact 
Daniel Leith, (313) 549-8288. 
Feb. 22-24: Texas Show, Conven-
tion Center, San Antonio, Texas. 
Contact (512) 474-2082. 
Feb. 25: SCTE Rocky Mountain 
Chapter technical seminar on in-
stallation troubleshooting, ATC Na-
tional Training Center, Denver. Con-
tact Rikki Lee, (303) 792-0023. 
Feb. 27-March 1: Center for Pro-
fessional Development course 
on fiber-optic communications, 
Arizona State University, Tempe, 
Ariz. Contact (602) 965-1740. 
Feb. 28: SCTE Satellite Tele-
Seminar Program, a BCT/E re-
view course on Category VI, 12-1 
p.m. ET on Transponder 7 of Sat-
com F3R. Contact (215)363-6888. 

March 
March 6-10: Military and Gov-
ernment Fiber-Optic and Com-
munications Conference and 

Planning ahead 
May 21-24: NCTA Show, 
Convention Center, Dallas. 
June 15-18: Cable-Tec 
Expo '89, Orange County 
Convention Center, Orlan-
do, Fla. 
Aug. 27-29: Eastern Show, 
Atlanta Merchandise Mart, 
Atlanta. 
Sept. 20-22: Great Lakes 
Expo, Convention Center, 
Columbus, Ohio. 
Oct. 3-5: Atlantic Show, 
Convention Center, Atlantic 
City, N.J. 
Oct. 17-19: Mid-America 
Show, Kansas City, Mo. 

Exhibition (MFOC '89), Hyatt 
Crystal City, Washington, D.C. Con-
tact (617) 232-3111. 
March 8-9: ComNet Engineer-
ing seminar on broadband LANs, 
Marriott Airport Hotel, Austin, 
Texas. Contact John Gutierrez, 
(512) 892-2085. 
March 12: SCTE Razorback 
Chapter technical seminar and 

BCT/E testing, Convention Center, 
Hot Springs, Ark. Contact Jim 
Dickerson, (501) 777-4684. 
March 12-14: Louisiana/Arkan-
sas Cable Television Associa-
tions' L'Ark Show, Convention 
Center, Hot Springs, Ark. Contact 
(501)724-6273 or (504)387-5960. 
March 14-15: InfoLAN seminar 
on broadband local area networks, 
Orrington Hotel, Chicago. Contact 
(800) 526-7469. 
March 18: SCTE Florida Chap-
ter's South Florida Group tech-
nical seminar. Contact Dick Kim, 
(813) 924-8541. 
March 21-23: Magnavox CATV 
technical seminar, Milwaukee. 
Contact Amy Haube, (315) 
682-9105. 
March 21-23: C-COR Elec-
tronics technical seminar, Orlan-
do, Fla. Contact Shelley Parker, 
(800) 233-2267. 
March 28-30: Magnavox CATV 
technical seminar, Minneapolis. 
Contact Amy Haube, (315) 
682-9105. 
March 29: SCTE Great Lakes 
Chapter technical seminar. Con-
tact Daniel Leith, (313) 549-8288. 
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Anixter  108 
Antenna Technology Corp.  22 
Applied Instruments  40 
Ben Hughes/Cable Prep 80 
Biro Engineering  82 
BradPTS 8 & 107 
Budco 28 
CableCom Specialists  78 
Cable Exchange 91 & 92 
Cable Link  36 
Cable Security Systems  6 
Cable Services  81 
Cadco  32 

CaLan  101 
ComNet 29 
ComSonics Inc.  25 

General Instrument/Jerrold Division 34 
GTE Sylvania  44 
Hughes Microwave 13 
Jerrold   5 
Jerry Conn Associates 26 
Jones International  31 
Lectro Products  43 
Lemco Tool Corp 44 

Lindsay Specialty Products 37 
Magnavox CATV 30 & 75 

Microflect  36 
Midwest CATV  23 
Moore Diversified  12 
Multilink  27, 29 & 31 
NCTI  70 
Nexus Engineering   2 
Panasonic CATV 83 
Pico Macom  14 
Production Products  65 
Quality RF Services 79 
Riser-Bond  24 

R.L. Drake 41 
Sadelco 42 
SCTE 77 
Sencore  33 
Siecor Corp  7 

Standard Communications  17 
Telecrafter Products 76 
Times Fiber  21 
Toner 19 
Trilogy  3 
U.S. Electronics  67 
U.S. Instrument Rentals 45 
Viewsonics 18 & 73 
Washington Cable  24 
Wavetek  15 
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BIRO CO-CHANNEL LOCATOR MAP 1111111111111 

Off-air Ch. 2 
By Steven I. Biro 

President, Biro Engineering 

t• 
This is the first in a series of maps with technical and program parameter listings for off-air Ohs. 2-69, designed to be used 

when the cable system experiences co-channel interference. With this information, the headend technician can pinpoint 
the closest (i.e., the most probable) offenders, determine their directions and start the verification process with the rotor-
mounted search antenna. Based on the tabulated technical information, the search can be concentrated on the most power-
ful stations or those that have the highest transmitting antenna towers. 
The computer program for the maps was developed and data for the listings was collected by the staff of Biro Engineering, 

Princeton, N.J. The information is accurate as of Sept. 1, 1988. 

Key to listing 
Cali letters: Ch. 2 station identification 

City: Station location or the area served by the station 

Network affiliation: 
A/C ABC and CBS programming 
C/N CBS and NBC programming 
A/N ABC and NBC programming 
ACN ABC, CBS and NBC programming 
ED Educational station (PBS) 
IND Independent station 
CBC Canadian Broadcasting Corp. 
CTV Canadian Television Network 
TVA Canadian Independent Programming 
SRC Societe Radio-Canada 
SP Spanish language programming 

Power The effective visual radiated output power (in kilowatts) 

Offset The offset frequency of the station 
o No offset 

—10 kHz offset 
+10 kHz offset 

HAAT: Transmitting antenna height above average terrain (in feet) 

Call Network 
letters City affiliation Power Offset HAAT 
WDIQ Dozier, Ala. ED 100 — 695 
KTUU Anchorage, Alaska NBC 100 — 721 
KATN Fairbanks, Alaska AiN 28 + 45 
KNAZ Flagstaff, Ariz. NBC 100 0 1540 
KETS Little Rock, Ark. ED 100 1780 
KCBS Los Angeles CBS 36 0 3650 
KTVU Oakland, Calif. IND 100 + 1571 
KWGN Denver IND 100 0 1050 

WESH Daytona Beach, Fla. NBC 100 — 1650 
WPBT Miami ED 100 0 930 
WSB Atlanta ABC 100 0 1036 
KHBC Hilo, Hawaii IND 2 0 1 
KHON Honolulu NBC 100 + 60 
KBCI Boise, Idaho CBS 65 0 2640 
WBBM Chicago CBS 35 — 1368 
WTWO Terre Haute, Ind. NBC 100 + 950 
KGAN Cedar Rapids, Iowa CBS 100 0 1430 
KSNC Great Bend, Kan. NBC 100 0 970 
WBRZ Baton Rouge, La. ABC 100 0 1680 
WLBZ Bangor, Maine NBC 51 — 640 
WMAR Baltimore NBC 100 + 1000 
WGBH Boston ED 87 + 1040 
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Call Network 
letters City affiliation Power Offset HAAT 

WJBK Detroit CBS 100 + 1000 
KTCA St. Paul, Minn. ED 100 - 1310 
WMAB Mississippi State, Miss. ED 100 + 1254 
KQTV St. Joseph, Mo. ABC 100 - 810 
KTVI St. Louis ABC 100 0 1085 
KTVQ Billings, Mont. CBS 100 0 670 
KNOP North Platte, Neb. NBC 100 - 630 
KTVN Reno, Nev. CBS 35 0 490 
KNMZ Santa Fe, N.M. IND 100 + 1970 
WGRZ Buffalo, N.Y. NBC 100 0 995 
WCBS New York CBS 21 0 1577 
WKTV Utica, N.Y. NBC 35 - 1380 
WUND Columbia, N.C.ED 100 0 992 
WFMY Greensboro, N.C. CBS 100 - 1842 
KXMA Dickinson, N.D. CBS 100 + 840 
KGFE Grand Forks, N.D. ED 100 0 1337 
WDTN Dayton, Ohio ABC 100 0 1000 
KJRH Tulsa, Okla. NBC 100 + 1828 
KOTI Klamath Falls, Ore. NBC 36 - 1050 
KATU Portland, Ore. ABC 100 0 1560 
KDKA Pittsburgh CBS 100 - 990 
WCBD Charleston, S.C. ABC 100 + 1960 

KUSD Vermillion, S.D. ED 100 + 760 
WKRN Nashville, Tenn. ABC 100 - 1353 
WSJK Sneedville, Tenn. ED 100 + 1763 
KACV Amarillo, Texas ED 100 - 1405 
KPRC Houston NBC 100 1930 
KMID Midland, Texas ABC 100 1052 
KUTV Salt Lake City NBC 46 3060 
KREM Spokane, Wash. CBS 85 - 2203 
WBAY Green Bay, Wis. CBS 100 + 1205 
KTWO Casper, Wyo. NBC 100 + 2000 
CFAC Calgary, Alberta IND 100 + 989 
CKSA Lloydminster, Alberta CBC 116 - 780 
CBCH Houston, British Columbia CBC 1 + 1335 
CHCB Kelowna, British Columbia CBC 4 0 3000 
CKPG Prince George, British Columbia CBC 5 0 1082 
CBUT Vancouver, British Columbia CBC 100 + 1980 
CKND Minnedosa, Manitoba CTV 100 - 1330 
CHBT Caledonia, Maritime Provinces CBC 1 + 225 
CBIT Cheticamp, Maritime Provinces CBC 2 611 
CKCW Moncton, Maritime Provinces CTV 100 0 1013 
CJCH Sheet Harbor, Maritime Provinces CTV 2 + 225 
CBYT Bonne Bay, Newfoundland CBC 2 110 
CIII Bancroft, Ontario IND 100 + 949 
CFCL Kapuskasing, Ontario CBC 1 + 363 
CFCL Kearns, Ontario CBC 27 0 737 
CBWF Kenora, Ontario CBC 7 + 391 
CHBX Sault Ste. Marie, Ontario CTV 100 - 600 
CKPR Thunder Bay, Ontario CBC 56 0 1257 
CKCO Wiarton, Ontario CTV 100 - 985 
CBGA Carleton, Quebec CBC 100 - 1540 
CHRS Chicoutimi, Quebec TVA 1 + 60 
CBFT Montreal SRC 100 0 900 
CHAU Perce, Quebec CBC 18 + 1215 
CJBR Rimouski, Quebec SRC 100 - 986 
CBGA Rivière Au Renard, Quebec CBC 4 + 720 
CBCP Cypress Hills, Saskatchewan CBC 7 + 900 

CKCK Regina, Saskatchewan CTV 100 0 670 
CKBQ Star City, Saskatchewan CTV 12 490 
XHCH Chihuahua, Mexico SP 6 - 165 
XEPM Ciudad Juarez, Mexico SP 10 0 95 
XEPM Juarez, Mexico SP 6 1150 
XHCR Matamoros, Mexico SP 4 + 330 
XEFB Monterrey, Mexico SP 100 + 1000 
XEFA Nogales, Mexico SP 1 + 5 
XEFE Nuevo Laredo, Mexico SP 21 0 200 
XHIA Torreon, Mexico SP 14 + 575 
WKAQ San Juan, Puerto Rico SP 55 + 2830 
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Transmitter locations for Ch. 2 
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Winter Consumer Electronics Show 
By Walter S. Ciciora, Ph.D. 
Vice President of Technology 
American Television and Communications Corp 

The Electronic Industries Association (EIA) 
Winter Consumer Electronics Show ONCES) was 
held in Las Vegas, Nev., Jan. 7-10. This is one 
of the largest trade shows in the United States, 
with attendance exceeding 100,000. To the jaded 
looking for revolutions and breakthroughs and 
to the simply unobservant, there was once again 
"nothing new." But to one sensitive to important 
trends, the dramatic consumer electronics evolu-
tion continues with no end in sight. 
The sister show takes place this year in 

Chicago June 3-6.11you've never attended either, 
you should seriously consider going to the June 
show. You'll get a sense of what our subscribers 
will be using. 

Home automation 
Home automation made its debut at WCES. 

The EIA has been working on a project to 
develop a standard for communications between 
consumer electronics products since 1984. The 
name of the standard is the Consumer Elec-
tronics Bus or CEBus. Five communications 
media are involved: twisted copper pairs, low-
power radio, power line signaling, infrared light 
links and coaxial cable. These last two are of 
primary interest to the cable TV industry. 
The infrared link standard has the potential of 

alleviating the remote control problems with con-
sumer electronics. A universal protocol is defined 
that facilitates the use of any CEBus remote with 
any CEBus product. When the generation of 
CEBus products replaces the current stock of 
customers' units, remote control confusion will 
be significantly reduced. We should be involved 
with this work to ensure that pay-per-view, home 
shopping and other services are accommo-
dated in the infrared link command set. 
The coaxial part of CEBus has both advan-

tages and disadvantages for cable TV. From the 
positive perspective, a properly implemented 
CEBus coaxial standard could facilitiate sub-
scriber responsibility for in-home wiring. This 
would save the operator both money and head-
aches. New subs would be easier to install; cable 
would be available on nearly every video prod-
uct in the home. This contributes to making cable 
TV an indispensable part of the sub's life. 
The negative side of this has three aspects. 

First, if the coax is improperly installed, the 
danger exists of a contribution to cumulative 
leakage index (CLI). The hazard also exists of in-
gress and spurious signals being back-fed into 
the cable system. While the contribution from 
each home is small, the total may not be negli-
gible, especially in a high-definition TV (HDTV) 
environment. Second, revenues from multiple 
outlets are essentially eliminated except where 
descrambling is required. Finally, there is a nega-

tive consequence to CEBus providing the routing 
of in-home generated video to other areas of the 
residence. CEBus accomplishes this by trapping 
out several channels of the CATV spectrum and 
replacing them with the subscriber-generated 
signals. Again, we must be involved to protect 
our interests. 

In addition to CEBus, another organization, 
Smart House (a project of the National Associa-
tion of Home Builders) is creating a rival standard. 
The Engineering Committee of the National 

Cable Television Association has been monitor-
ing these developments and is in the process of 
establishing a special subcommittee to carefully 
pursue details. Any volunteers? A visit to the 
Smart House group is planned prior to one of 
the upcoming meetings. 

Improved definition TV 
Improved definition TV (IDTV) appeared in 

several locations at the show. You'll recall that 
IDTV is a product design technique utilizing ex-
tensive digital signal processing in the receiver 
to minimize the deficiencies of our present tele-
vision standard, NTSC. The signal being re-
ceived is ordinary, unmodified NTSC. Most 
notable of these receivers were in the Philips 
private suite and the Panasonic booth. Philips 
is important because it has a product already on 
sale. Philips has several direct-view (picture tube) 
models available, the largest being 31 inches. 
Since demand has outstripped availability, the 
price has been adjusted upward to near $2,000. 
The receiver has a built-in demo system that 
presents a split-screen display. The IDTV mode 
is shown on the left side and good old NTSC on 
the right. This is a very effective way of demon-
strating the advantages to a would-be buyer. 
The Panasonic IDTV receiver was a 70-inch 

rear projection set not yet available for sale. The 
picture was truly spectacular and drew a con-
stant crowd. It was bright and viewable from near-
ly any angle without the usual projection set 
darkening when viewed off axis. Rumor has it 
that a 50-inch model will be introduced this year 
for about $6,000. Buy yours early before it too 

is out of stock and experiences a price increase. 
Both receivers displayed excellent still pictures 

Most viewers would say they were watching 
HDTV except for the old four-by-five aspect ratio. 
Unfortunately, these sets showed definite motion 
artifacts. The old NTSC chroma dot crawl ap-
peared on edges that were moving rapidly. A 
blocky structure also appeared on edges of 
moving objects. In one case, a forest scene was 
zoomed. During the zoom, the appearance was 
that of looking through frosted glass. When the 
zoom stopped, suddenly the whole picture 
snapped into a clear image. This was not a pleas-
ing effect. It is possible that these problems will 
never be overcome since they result from infor-
mation missing from the NTSC signal. It may not 
be practical to include sufficient computing 
power to estimate the information that was never 
transmitted. 
The importance of these products for the CAN 

business is that they produce great pictures 
when fed with a quality signal. Superb signals 
come from videodisc players and high quality 
VCRs. For those living in strong off-air signal 
areas that are also free of multipath, broadcast 
TV can be a source of quality signals. Cable can, 
of course, provide the best signals. But when it 
fails to provide quality signals, these receivers 
will make it painfully obvious. They remove the 
masking effect older receivers provided for signal 
imperfections. 
A second lesson comes from observing the 

70-inch set. It was comfortably viewed from less 
than two times picture height. With that large of 
a screen, moving objects are tracked by the eye. 
The strategy of letting moving objects have lower 
resolution as a bandwidth-saving mechanism 
fails. This may have important consequences as 
cable competes with prerecorded media and 
digitally delivered video over fiber. This is par-
ticularly important when the era of truly large 
screens is upon us. 

Next month we'll discuss a couple of other im-
portant subjects from the WCES. These will in-
clude HDTV, universal remote controls and the 
further digitization of consumer products. Fig 

Taylor's Vantage 
(Continued from page 98) 

as though we cared to know." 
Doesn't anybody know (and respect) Murphy's 

famous lave Don't the high tech manufacturers 
ever ask: "How could the user have trouble 
making this product work properly'?" Maybe they 
do but simply do not know how to make the oper-
ation easy and obvious under the conditions in 
which it is most likely to be used. 

Recently, however, I have begun to wonder. 
Children learn so easily how to use a computer 
(as well as another language). They could ad-

just the controls on a color TV set (fine tuning, 
brightness, contrast, color, hue) much better than 
adults. They can figure out the VCRs without even 
reading the manual. Could it be that what seems 
illogical and irrational to the over 50 crowd may 
be just ordinary common sense to those who will 
not be over 50 for several decades? Will they, in 
turn, wonder what their children are doing with 
quarks and solitons? Are we doomed to com-
prehend less and less about more and more? 
Or can the under 50 set find ways to bridge the 
generation gap with user manuals and opera-
tional controls that communicate in the language 
and experience of the over 50 set? 
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CATV HEADEND & AMP 

:uà- JI  
Depend on BradPTS for 
fast quality remanufactur-

ing service. 
Complete 

Complete 
Remanufacturing Service 

25% 

service is available for all 
makes — all models of 
Receivers, Signal 
Processors. Modulators 
and Field Strength Meters. 
Call today for fast "Better 
Than Brand New". service! 

/1111/111 MOW 

Call our Tampa Servicenter toll free. 

1-800-759-2288 
Or FAX your purchase order to: 

813-621-6617 
Offer Expires 2/28/89 

IN-STOCK 
INVENTORY 

Call 
toll 
free 
today! 

Line 
Gear 
Sale! 

Reader Service Number 55. 



The Future Is Here! 
ANIXTER FIBER OPTIC 

AM CAINE TV SYSTEM 

o Afe MILOS 

C .) 

The ANIXTER Fiber Optic Laser Link AM CATV System 
AT&T and Anixter Cable-TV have joined forces 
to bring you — today — the most exciting tech-
nological advancement in the cable-TV indus-
try. And, we're proud to say it's the only system 
that is truly "Made in U.S.A." 

It's Anixter's Fiber Optic Laser 
Link AM CATV System — a major 
breakthrough for cable TV in the 
transmission of multiple AM 
analog television channels over 
long distances. Following exten-
sive, highly successful field tests, initial instal-
lations of the Laser Link System will be made 

this year by many MSO's. Major features and 
benefits include: 

• Easy installation and maintenance 
• Compatible with existing CATV 
networks 
• Low start-up costs 
• Reduced maintenance costs 
• Easy network upgrades 
• Improved signal quality and 

reliability 

For more information, call the Anixter office in 
your area. 

ANIKITEL 
CABLE TV 

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

© 1989 ANIXTER CABLE:1-1/ 

See us at the Texas Show, Booth 239. 
Reader Service Number 56. 


