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Two AND A HALF 
YEARS To DESIG 

Two H OURS To LEARN. 
If you've been monitoring your system using a FSM, you can easily operate 

the WINDOW. Two and a half years of research and development and 
marketing made this sophisticated piece of test equipment simple to 
learn to operate. 

The WINDOW's 3 diagnostic ranges plus 9 memory locations replace 
half a dozen pieces of expensive equipment. Need we say more? 

Find out about WINDOW today, it will open a whole new world of powerful 
capabilities for your field techs, even the rookies. 

ohlSomc s INC 
AN EMPLOYEE OWNED CORPORATION 

CALL TOLL FREE 1-800-336-9681 IN VIRGINIA CALL COLLECT 1-703-434-5965 

See us at the Western Cable Show, Booth #1068 
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TRILOGY LEADS IN TECHNOLOGY: 
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cable than u ca 

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

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

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

 41111111111MMI11111111111111111111111 

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

800-874-5649 
TRILOGY COMMUNICATIONS INC., 2910 Highway 80 East, Pearl, Mississippi 39208 601-932-4461 
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Remember when converters were 
only needed to convert TV 

signals? Subscribers demands were 
simple.. .all they wanted umas the ability 
to see more than 12 television 
channels. But as the years went on, 
bandwidth increased programming 
proliferated and subscribers bed:me 
more sophisticated More and more 
features were demanded and although 
some converters could be modified 
most became obsolete and had to be 
replaced They simply could not sail* 
the needs of the future. 

See us at the Western Cable Show, Booth 421. 

Reader Service Number 4. 

Remember when one or two simple features in a converter were considered 
quite sufficient? Now... 

Jerrold STARCOMD VI 
Subscriber Satisfying 

Today's cable subscriber is looking for more than just a clear picture and 
extra channels from his cable converter. Consumer electronics are booming 
With so many feature-loaded items on the market, subscribers now expect the 
same conveniences from their converters. Satisfy their craving for features with 
the STARCOM VI addressable family with: 

• IMPULSE PAY-PER-VIEW. Extra revenue for you when you let your subscribers 
select what they want, when they want it, using STARFONV for one-way 
addressable systems or STARVUE- if your system is two-way. 
• VOLUME CONTROL Now you can offer your subscribers the convenience ci 
remotely-controlled volume and muting in an RF converter. 
• VCR COMPATIBILITY. Encourage the link between cable and VCRs and 
increase subscriber satisfaction and your revenues with time-controlled 
programming. 
• EVEN MORE CONVENIENCE. Favorite channel selections, last channel recall, 
channel-by-channel parental control and stereo ready. Keep your subscribers 
satisfied 

Jerrold STARCOM VI, the feature-loaded family of RF addressable 
converters, makes all these features and revenue enhancements possible. Send 
for our STARCOM VI brochure for further details Call or write today, Jerrold 
Division, General Instrument Corporation, 2200 Berry Road, Hatboro, 
PA 19040. (215) 674-4800. 

JERROLD 
You know we'll be there. 

GENERAL 
INSTRUMENT 

General Instrument 1986 



Independent testing laborato-
ries confirm only Eagle's tap 
far exceeds FCC specifica-
tions. Look closely and you'll 
find there is no substitute for 
Eagle quality. 

• Double Corrosion Protec-
tion. Indite undercoating, 
polyurethane surface coat 

• 100% pressure tested to 
15 p.s.i. 

• 2-4-8 way available 

• Brass F Ports Standard 

• Designed to allow either 
aerial or pedestal install-
ation 

• Mylar bypass capacitors 

• Double tongue & groove 
construction with matex 
gasket 

• Sand-bond finish hardware 

(1300) 
448-7474 

Fitrej 
4562 Waterhouse Road 

Clay, NY 13041 
(315] 622-3402 
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A made-for-cable Western 
No. I'm not talking about programming but 

the 18th annual Western Cable Show in 
Anaheim this month. With its theme "The Right 
Connections," the show plans to bring out the 
cooperative efforts of two major industry 
organizations, the Society of Cable Television 
Engineers (SCTE) and the National Cable Tele-
vision Association (NCTA). 
The SCTE has planned a series of seminars 

ranging from current technical issues facing the 
industry to advances in test equipment. Wendell 
Bailey, vice president of science and technology 
for the NCTA, is planned to speak on the 
NCTA's latest filings in the technical issues 
seminar. Also, to link with ATC's Walter Ciciora's 
discussion of IS-15, the NCTA's engineering 
committee is setting up a booth demonstrating 
the latest IS-15 equipment. 

Also in store at the show is an afternoon of 
BCT/E certification testing. This is a topic we've 
brought up before and is one that can't be 
overemphasized. Quite recently, the Pennsyl-
vania Cable Television Association endorsed the 
BCT/E program, the first state association to do 
so. Let's hope more organizations follow suit. 

At the Atlantic Show 
While attending the Atlantic Show in October, 

I had a chance to stop in at several of the 
excellent technical sessions that were coor-
dinated by John Kurpinski. I watched Gary 
Selwitz and Jim Stilwell proctoring the SRO 
crowd at the BCT/E exams; some of the 
attendees even took tests in several categories 
that day. 
The Atlantic Show is one of the more organ-

ized and well-attended regional shows, but 
when it comes to purely technical you have your 
own event that will take place April 2-5 at the 
Hyatt in Orlando, Fla. — the Cable-Tec Expo. 
SCTE Executive Vice President Bill Riker and 
his staff are planning another fine technical 
exhibition that has continued to grow each year 
in attendance, technical expertise and number 
of exhibitors. If you want more information on 
what promises to be some of the industry's finest 
days in 1987, just circle #1 on the enclosed 
reader service card. 
And speaking of the SCTE (they're always 

on my mind, as you can tell), the 1986/87 SCTE 
Membership Directory and Yearbook will be 
mailed by the first of the year to all SCTE 
members. It's free to all national members. For 
more details about it, call Bill Riker at (215) 
363-6888. 
What else? The SCTE scholarship drive is 

getting under way. We'll announce the recip-
ients of these awards in the January issue of CT 

Finally, the SCTE national headquarters and 
its Chattahoochee Chapter are sponsoring an 
engineering and technical management 
development seminar at the Holiday Inn Airport/ 
South in Atlanta on Jan. 21-22. Notable lecturers 
and moderators include Bob Luff of Jones Inter-
cable, Cliff Paul of RT/Katek and Wendell Bailey 

of the NCTA. If you want to know more, call 
Mike Aloisi, president of the Chattahoochee 
Chapter, at (404) 633-4326; or Guy Lee, (404) 
451-4788. 

A sign of the times 
We've been noticing in the news lately several 

interesting developments with some major 
OEMs. Texscan Corp. has begun its phoenix-
like rise from Chapter 11 bankruptcy. It has 
reached an agreement in principle with its 
banks and creditors and soon will reorganize 
stronger than before. Texscan also reported a 
profit for the first quarter of its 1987 fiscal year. 
Other companies, such as Oak Communica-

tions, also have started off on a better footing 
for the new fiscal year. And it's good to see com-
panies working together for everyone's benefit. 
Recently, Sciéntific-Atlanta and Times Fiber 
Communications announced the signing of a 
letter of intent to combine the engineering, 
marketing and manufacturing capabilities of 
both companies for the production and sale of 
coaxial cable products. 
These development, I hope, are the sign of 

the times for our industry. It shows we've come 
a long way toward a spirit of cooperation. Take 
a look back to where you were at the begin-
ning of 1986, where the industry was. All things 
considered, we've made a lot of progress. And 
in 1987 . . . 
Happy holidays from all of us at CT Publica-

tions. We sincerely hope your new year brings 
you success and promise. 
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THE 9630 
RECEIVER. 

Scientific-Atlanta's newest satellite 
receiver—the 9630—combines 
leading edge technology with 
modest cost. 

UNQUESTIONABLE QUALITY. 
No question about it. The name 
Scientific-Atlanta means unsur-
passed quality advanced electronics 
and superior design. And now we've 
packed all of this in a sleek, new 
package—the compact 9630 receiver 
It's the most advanced offering yet 
for the CATV market. 

COMPLETE FLEXIBILITY 
The 9630 gives you both C- and 
Ku-Band compatibility. In addition 

to the standard 24-channel C-Band 
format, twenty programmable chan-
nel frequencies for Ku-Band let you 
receive at any transponder frequency 
—full or split, now or later. The 9630 
operates from 950 to 1450 MHz IF 
frequency It offers an optional block-
down converter for use in existing 
LNA systems. It can be used with all 
present descrambling technologies, 
and even includes a key lock to secure 
operational settings. 

Audio features of the 9630 are 
everything you could want—two stan-
dard demodulators with indepen-
dent synthesized tuning, and a choice 
of normal or narrow bandwidths. 

NEW AFFORDABILITY 
CATV operators are always looking 
for high-end equipment at a low-end 
price. Well, the search is over. The 

Scientific-Atlanta 9630 receiver gives 
you the best of both. Superior engi-
neering and design in the 9630 make 
low cost possible without com-
promising quality. 

SEE FOR YOURSELF. 
The Scientific-Atlanta 9630 is the 
right receiver for right now. It comes 
with all the high quality, reliability 
service and support you expect 
from Scientific-Atlanta. Get the 
whole story with one toll-free call 
to 1-800-722-2009. Or write to 
Scientific-Atlanta, Dept. AR, P.O. Box 
105027, Atlanta, GA 30348. 

Scientific 
Atlanta 
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Service Specialists 

CONVERTERS 
Expanded Repair Service includes Oak addressables 

and Jerrold addressables. 

Manufacturers Authorization 

4.Eppow 
opAg. 

Including all factory authorized modifications. 

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

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

SATELLITE EQUIPMENT 
Receivers, LNAs and block downconverters 

PROOF-OF-PERFORMANCE 
Vans equipped with computerized test equipment 

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

Fully computerized - including reports 

Innovation in Services and Products for Cable 

Analysts ̀) 

Corporate Office: 

112 E bier Street 

Fenton. Mi 46430 

(313) 750-9341 

Eastern Facility: 
1255 Boston Ave 

W Columbia. SC 29159 

,603) 794-3910 
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INNOVATION 
INFORMATION 
Magnavox at its best 
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Magnavox leads the industry in advanced cable 
technologies. PowerDoubling Feedforward, and amplifier 
bandwidths to 550/600 MHz—you continue to look to Magnavox 
for innovations. Our transformerless power supply is cool, efficient, 
and cost-effective. It's the direction of the future. 

We excel at making your system easy to install and maintain. Our reliable 600 MHz passives 
allow easy upgrades with interchangeable base assemblies. And our enhanced status-monitoring 
system underscores our dedication to reliable field operations. 

Magnavox's commitment to you extends beyond 
the sale. Our exclusive Mobile Training Center sets the 
standards for training in the industry by providing hands-
on experience. And our technical publications give you 
clear and complete instructions. 

Put our innovations and information to work for your 
system. Talk to your Magnavox account executive, or 
call toll-free 800-448-5171 (in NY State 800-522-7464); 
Telex 937329; FAX 315-682-9006. 

' SYSTEMS, INC] 

Magnavox CATV Systems, Inc. 
A North American Philips Company 

100 Fairgrounds Drive 
Manlius, NY 13104 

• ) 

See us at the Western Cable Show, Booth 1012. 
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HOW TO TALK 
POWER COMPANY 
INTO LOWERI 
YOUR BILL 10%. 

E Intro-
 ducing the 
first superferroresonant power sup-
ply-the new Lectro Super Ferro. 

It's a radical improvement in 
MIG power supply technology. It oper-

ates 10% more efficiently than 
most power supplies available 
until now. 

For example, the Super Ferro is 93% efficient at normal load factor (see graph at 
right). Take that news to your power company, and ou've got a powerful argument for 
a 10% saving in your power bill. SUPER TFERRO EFFICIENCY 

VS. YPICAL FERRO 
We've put together test results to help you 

prove the increased efficiency of the Super 
Ferro to even the most skeptical utility 
company. 

Call 1-800-551-3790 or write today for 
complete details and test results. Because 
that 10% would look Deter on your bottom 
line than on your power line. 
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UPER FERRO 
TYPICAL FERRO 

3 4 5 6 7 8 9 10 11 12 13 14 15 

Super Ferro Outperforms The Average Paner Supply 
Al Every Load Factor 

THE NEW 
rí SUPER FERRO 

BY LECTRO 
Reeder Service Number 9. A Burnup & Sims Cable Products Group Company 
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Tech agenda set for Western Show 
ANAHEIM, Calif. — The Anaheim Convention 
Center will be the site of the 18th annual West-
ern Cable Show on Dec. 3-5, with the theme 
"The Right Connections." Again this year, in 
cooperation with the California Cable Television 
Association, the Society of Cable Television 
Engineers (SCTE) has coordinated technical 
seminars for each of the show's three days, as 
follows: 

Wednesday, Dec. 3 
• 2:30-4 p.m. — "A technical evaluation 

of TVROs (dealing with backyard earth 
stations)." 

Thursday, Dec. 4 
• 8:30-10 a.m. — "Current technical issues 

facing the cable industry." Moderators: 

William Riker, SCTE, and Steve Ross, FCC. 
Speakers: Robert Dickinson, Dovetail 
Systems, "Signal leakage"; Wendell Bailey, 
NCTA, "NCTA filings"; John Wong, FCC, 
"FCC update"; Paul Heimbach, HBO, "Ku-
band technology"; and Walter Ciciora, ATC, 
"IS-15." 

• 10:30 a.m.-12 noon — "BTSC stereo." 
Moderator: Dave Large, Gill Cable. 

• 1-6 p.m. — BCT/E certification testing. 

Friday, Dec. 5 
• 8:30-10:30 a.m. — "Advances in CATV test 

equipment: Decoder consumer interface." 
Moderator: Joe Van Loan, Viacom. 

• 10:30 a.m.-12 noon — "After the acquisition. 
A technical evaluation." 

Barden selects Magnavox, 
Trilogy for Detroit build 

DETROIT — Barden Cablevision and Mag-
navox CATV Systems have announced the sign-
ing of a purchase agreement for 550 MHz 
distribution equipment for the Detroit new-build. 
The $7 million to $8 million pact calls for 
Magnavox to supply feedforward and power 

doubling amplifiers to outfit 2,200 miles of plant. 
Magnavox also will supply taps and passives 
for the build. 

Trilogy Communications Inc. will supply 
Barden with 2,000 miles of its MC2 coaxial 
trunk and feeder cable for the Detroit system. 
The build began in October and is expected 
to take approximately five years to complete. 
The system will have the capacity to serve 
433,000 households in the Detroit market. 

Cable Exchange 
forms marketing arm 
ENGLEWOOD, Colo. — Cable Exchange has 
announced the formation of ABC Cable Prod-
ucts for the marketing and sales of its line of 
wireless remote control units, compatible with 
converters made by most manufacturers. First 
to be introduced were the Models J-400, J-450 
and J-SRCII, designed to operate with Jerrold 
converters. 

Also, ABC Cable Products announced the 
sale of its Model ABC-1010/J450 remote to 
United Cable Television of Colorado; the unit 
is compatible with the Jerrold DRZ-450 con-
verter utilized by United. 

Queens, N.Y., system 
selects TOCOM equipment 
DALLAS — American Cablevision of Queens, 
N.Y., has selected the TOCOM division of 
General Instrument Corp. as addressable 
equipment supplier for its cable system fran-
chise. The value of the contract is estimated 
at $10 million. 
TOCOM will supply TOCOM Plus 5503-VIP 

baseband addressable converters, a Micro-
ACS addressable control system and HVP-III 
video processors. When completed, the system 
will serve about 270,000 dwelling units in 

Audio is Changing 
We Have What You Need 

BTSC Stereo Generators to transmit stereo television 
audio throughout your cable system. 

Audio Processors to receive services such as WFMT, 
Tempo Sound (Starship), Moody, and many others, and 
retransmit these services into the FM band. 

Audio Modulators and Demodulators for use in 

Satellite. Microwave and Supertrunk applications. 

AGC (Automatic Gain Control) Amplifiers to control 

your mono or stereo audio level variation on satellite 
feeds and local Ad insertions. 

FM Mono and Stereo Modulators to modulate mono or 
left and right baseband into the FM band in either 

synthesized or true stereo. 

Band Elimination Filters to notch out unwanted 
subcarrier frequencies. 

] LEAMING INDUSTRIES 
Reader Service Number 10. 
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the area, including Astoria, Glendale, Jack-
son Heights and Maspeth sections of Queens. 

Texscan agrees on 
reorganization plan 
PHOENIX, Ariz. — Texscan Corp. announced 
it has reached an agreement in principle with 
its primary lending banks, its official unsecured 
creditors' committee and its official equity 
holders' committee on a consensual plan of 
reorganization in its Chapter 11 bankruptcy 
proceedings. The plan would be funded by 
secured borrowings and other financial assist-
ance provided by Southwestern General Corp., 
a Colorado-based diversified holding company. 

Texscan also announced a profit for the first 
quarter of its 1987 fiscal year, the first quarterly 
profit the company has made since filing for 
reorganization in November 1985. In the quarter 
ending July 31, 1986, Texscan reported net 
pretax income of $2.21 million and net operating 
profit of $40,000. 

PCTA endorses BCT/E 
Certification Program 
HARRISBURG, Pa. — The Pennsylvania Cable 
Television Association (PCTA) has endorsed the 
Broadband Cable Technician/Engineer (BCT/E) 
Certification Program, which offers professional 
certification in seven categories relating to the 

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

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

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

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

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

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

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

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

Oak Commurucauons Inc 16516 Via Samna Rancho Bernardo CA 92127 16191 451-1500 
C OAK COMMUNICATIONS INC 

operation of cable systems. The PCTA has 
agreed to provide its membership with informa-
tion about the program, developed by the 
Society of Cable Television Engineers (SCTE), 
and list dates of SCTE seminars and tests in 
PCTA publications. 
According to William Riker, executive vice 

president of the SCTE, the PCTA is the first state 
cable association to endorse the program. "That 
they are the first is just one addition to the long 
list of industry firsts the state enjoys, dating back 
to the birth of the industry itself," said Riker. 

• Brad Cable Electronics Inc. has opened 
another service facility, in Cherokee, N.C. Brad 
Cherokee currently services all makes and 
models of standard converters, as well as 
Jerrold and Oak programmable and address-
able converters. 
• Intercept Communication Products Inc., 

a company formed to manufacture and distri-
bute pay TV security and other passive prod-
ucts for cable TV, has acquired the trademark, 
license and manufacturing assets of Intercept 
Corp. of Clifton, N.J., effective Sept. 15. The 
company is headed by former Intercept Corp. 
executives George Abdelmessieh and Pete 
Parikh, with Ken Augustine as director of sales 
and marketing. The new firm is located at 85 
Fifth Ave., Building 16, Paterson, N.J. 07524, 
(800) 526-0623 or (201) 471-2212. 
• General Instrument Corp.'s VideoCipher 

Division has announced that descrambler 
authorization orders have passed 50,000, 
helped by recent orders from SelecTV, the 11th 
programmer to scramble its signals using 
VideoCipher equipment. Also, GI's Jerrold Divi-
sion announced a $6 million contract to provide 
headend, distribution and subscriber cable TV 
equipment for District Cablevision and Chesa-
peake and Potomac (C&P) Telephone in 
Washington, D.C. The system, which is being 
constructed by C&P, will pass 250,000 homes 
with approximately 900 miles of cable and is 
expected to take four years to build. 

• Great Lakes Data Systems of Beaver Dam, 
Wis., has announced that Cable Services Co. 
Inc. (CSCI) of Williamsport, Pa., will become a 
distributor for Great Lakes' cable billing systems, 
said to control many types of addressable con-
verters. CSCI will distribute the equipment to 
cable operators in northeastern United States. 
• Wavetek Corp. announced that its wholly 

owned subsidiary Wavetek Indiana Inc. has 
entered into an agreement with Matrix Test 
Equipment Inc. to acquire certain assets related 
to Matrix's CAN product line. The key products 
are the SX-16 multiple carrier and PSX-6 port-
able carrier generators, the R-12 signal and 
distortion analyzer, and the R-75 synthesized 
signal and distortion analyzer. 
• Beta Tech Engineering Inc. of Phoenix, Ariz., 

has announced its purchase of the CAN equip-
ment manufacturing division of Merrill Cable 
Equipment. 
• Anixter Bros. Inc. has signed a contract 

to stock and sell the full line of Jerrold's Star-
com VI addressable converters. The agreement 
should result in an annual volume of approxi-
mately $20 million. 
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OUR CUSTOMERS DESERVE THE BEST. 
AND THEN SOME. 

When you purchase broadband dis-
tribution electronics from C-COR, you 
expect the best value in the industry. But 
we want you to know you can expect even 
more. Which is why we give you access to 
a C-COR Sales Engineer. 

We also give you fast answers to your 
questions. A 24-hour hotline to help you day 

or night. A 48-hour emergency repair service 
for equipment. And professional services 
including field engineering, system design, 
and technical training. 

Add the fact that C-COR provides high 
quality, highly reliable products backed by 
the industry's first 3-year warranty, and 
you can see we mean it when we say you 

Reader Service Number 12. 

deserve the best. And then some. 
For more information on the many 

services available at C-COR, please call 
1-800-233-2267 Or write to us at 60 
Decibel Road, State College, PA 
16801-9990. 

CICOgetWE GIVE YOU MORE. 
ELECTRONICS INC 
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Part II: A day in the life... 
By Isaac S. Blonder 
Chaffman. Blonder-Tongue Laboratories Inc 

John was not having lunch today at his favor-
ite New Jersey-style diner. Last month he had 
been called by a fellow chief engineer and told 
to reserve this date for the most sensational, 
edifying and most satisfying affair he would ever 
experience. "Since when did you become a 
marketing maven of the Gotham Cable Com-
pany?" he had asked Mike Smithers. Mike had 
ignored the jab and responded jauntily, "I have 
a new job at double my old salary and I'm sworn 
to secrecy about my new company and its 
objectives. It all will be revealed at lunch in the 
ballroom of the Hotel Maximus and I won't take 
no for an answer." 
As predicted by Mike, John was picked up 

at his office by a limousine(!) that, after joining 
a block-long procession of other limousines, 
finally deposited him at the entrance to the Hotel 
Maximus. Flanking the entrance was a pair of 
World War II searchlights scanning the skies, 
crossing beams and occasionally coming to rest 
on a giant banner stretched above the entrance 
proclaiming in shimmering sequined splendor, 
"Colossal Films." And yes, there was a red 
carpet starting at the curbside, an obvious invita-
tion to the important affair inside. 
The publicity must have been very persua-

sive, and the expected guests so prominent, 
that the press and TV coverage was overwhelm-
ing. John was only an engineer, so he was 
naturally ignored while, all around, knots of 
reporters shouted queries at their respective 
captive celebrities. It was obvious from the 
frustrated brows of the reporters that the secret 
of this occasion had been well-hidden. 

Inside the hotel lobby, a well-organized 
greeting awaited the honored guests with 
appropriate attention according to their prom-
inence. John was approached by a young lady 
costumed like all the other hostesses in an 
obviously expensive designer pants suit 
discreetly displaying the name Colossal Films. 
Without hesitation, she called him by name and 
pinned a large badge to his lapel! How did they 

\MN 
AIM 

INIMM 

do that??? More than a thousand guests so 
greeted represented a staggering task, but 
there were more wonders ahead. 
The ballroom rivaled a football field in size 

At one end, a large screen flickered with images 
of Colossal personalities and trailers of Colossal 
films from the past to the present. On one side 
of the screen a 40-piece orchestra was display-
ing its virtuosity by playing every conceivable 
style of music that accompanied what seemed 
to be an endless parade of musical luminaries 
from the classical to the latest underground 
stars. On the other side of the screen was a 
well-lit dais populated with little clumps of 
important people shuffling paper and rearrang-
ing the seating. 
Along the walls were flower-bedecked 

clusters of intimate tables. Featured were world-
famous chefs recruited from all over the world 
just for this affair: Maxims from Paris; Claridge 
from London; Canton (no Szechuan!) China; 
barbeque, Houston style. To appease the pos-
sible plebian palates, the open center of the 
ballroom featured food carts direct from the 
streets of New York with their delicacies — hot 
dogs, sausages, pretzels, shiskabob and 
whatever. 
There were no open bars, but white-gloved 

waiters were continuously circulating with a 
variety of mixed drinks, and the ever-obliging 
hostesses were at your elbow to order any drink 
you desired. 
John had arrived early to a hushed hall, but 

as it filled, the crowd noise eventually drowned 
out the music. Perhaps alcohol loosened the 
tongue; anyway, the roar of the crowd was 
deafening. Mike and John found a table and 
waited for the inevitable speeches. Finally, the 
orchestra broke into a fanfare worthy of a 
Roman emperor, the lights dimmed and televi-
sion cameras portrayed the dais on the large 
screen. After a multimedia trumpeting of the 
achievements of Colossal Films, its chairman, 
Michael Maestro, was introduced by a world-
famous actor as the "finest man alive." 
Modest Maestro graciously acknowledged 
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the tribute and plunged into his presentation. 
"Show business," he thundered, "has taken 

it long enough on the chin from the VCR pirates, 
the greedy distributors and the freeloaders. We 
are going to regain control of our product as 
we did in the halcyon days when we owned 
the movie theaters." The audience sat rapt, at 
attention. "We are now unveiling the grand 
strategy agreed to a decade ago, our secrecy 
unbroken, for which I thank everyone involved. 
First, we commissioned a foreign TV company 
to develop the technology. One thousand 
engineers were at work for all 10 years! We now 
have a fully secure TV system using two chan-
nels of bandwidth capable of delivering superb 
HDTV and simultaneously a black-and-white 
NTSC picture for the lowest cost, completely 
controlled from our Hollywood headquarters. 
All equipment will be proprietary and leased. 
"We are demanding, not begging, for Chan-

nels D and I on every cable system to be avail-
able at a price that is the equivalent of the scale 
of payment for space on the telephone poles. 
They will be allowed the same profit margin as 
the Public Utilities Commission allows to the 
utilities. To gain their cooperation we have taken 
two steps: We have purchased on the open 
market enough shares to put us on the board 
of the majority of the cable companies, and we 
are ready to launch our satellite delivery system 
to supplant or bypass cable as needed. Thus 
we will shortly achieve our secret goals, control 
of the TV box office, take the power away from 
the cable operators and restore the movie 
industry to its rightful dominance of the enter-
tainment world." 
John turned to Mike. "Why did you invite me 

to listen to an enemy of cable, who might cause 
me a loss of income or even a job?" "We 
expected all chief cable engineers to feel that 
way," said Mike, "here is our proposal. We want 
D and 1 to be in tip-top condition for our pro-
grams, so every year we will hold a three-week 
technical seminar on cable technology at the 
finest resorts all around the world. You and your 
family will attend tax-free. Even a millionaire 
couldn't have a better deal!" 

Riding back in the luxurious comfort of the 
limousine, John tried to peek behind the cur-
tain of the future. Is cable doomed to sink into 
the abyss of the utility format, or can it continue 
the dual role of a programmer and a utility? Will 
we survive? 
The day was over. I 
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Watchmaell. Superior stand-by 
power battery. 

Watchman® H is the technological 
leader in stand-by battery power, de-
signed especially for CATV and other 
stand-by power applications. Watch-
man II is made of Duratrex' . This same 
tough material is used in GNB heavy-
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breakage in the field. The bottom line is, 
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No maintenance. 

Watchman II's Absolyte® sealed lead 
acid technology means no maintenance, 
. and no maintenance cost. Watchman II 
never needs watering, there's no acid 
spillage or corrosive fumes to damage 
expensive electronics. And because 
Watchman His sealed, you can use it in 
any position, no matter how remote, 
even freezing will not damage it. 

Reader Service Number 14. 

Premium performance.. 

Compatible with float service, .and 
unlike most stand-by batteries, Watch-
man II can be cycled over 250 times. 
Give your Hi-tech equipment all the 
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Trenter, Technical Applications Mán-
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Narrow band data transmission 
The cable industry has in place a highly 
efficient information delivery system to the 
home supporting video programming and 
text. Unknown to many people, the same 
cable system also delivers one-way data 
from the cable headend to data receivers 
in the home disguised as cable TV con-
verters. Many addressable converter sys-
tems have been using one-way data over 
cable for years to address and control the 
services that are offered by the cable 
companies. The same technology can be 
used as a cost-effective information deliv-
ery system to data subscribers having 
personal computers in their home. 

By Emory McGinty 
Projec! Manager. Sc,entMc-Atlana 

As long as TVs have been available to 
the budget-conscious public, people 
have been looking for ways to deliver 
printed information along with the video 
programming. Early attempts included 
pointing N cameras at words printed on a 
large piece of paper. Technology contin-
ued to advance and character generators 
replaced the cameras and printed page 

for on-screen text. Now, text can be typed 
directly into a machine and converted di-
rectly to a TV signal for broadcast. Com-
puters have found their use in this area by 
providing large amounts of text storage 
and by letting the computer decide what 
text is displayed and when. 

Character generators are still used to-
day because they are relatively inexpen-
sive for the cable operator to use. The 
subscriber only needs a TV to watch both 
the video programming and text. How-
ever, the system has some serious weak 
points. First, the subscriber must be 
watching at the time the particular text that 
he is interested in appears on the screen. 
Watching video bulletin boards can be 
very frustrating as page after page of in-
formation must be read before information 
of interest appears. Second. the text uses 
6 MHz of bandwidth. On-screen text must 
compete with video programming in order 
for the cable operator to see any merit in 
its use. 

Finally, the data is updated very slowly, 
since the user must read through all the in-
formation before he finds what interests 
him. The more text that is displayed. the 

fo f, 

slower the text can change. The changing 
text must accommodate even the slowest 
reader. Due to the tendency of viewers to 
lose interest in slowly advancing text, 
character-generated text has had suc-
cess only with brief messages. 

In order to overcome some of these dis-
advantages. engineers found ways to 
hide data in the vertical blanking interval 
(VBI) of the video programming. The term 
teletext usually refers to information sent 
in this manner. An example of data using 
the VBI is shown in Figure 1. The TV paints 
a picture on its screen from top to bottom. 

Figure 2: Frequency 
modulation 
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Figure 1: Vertical blanking interval with data 
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Figure 3: Non-addressable data receiver 
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When it is finished with one picture it 
moves the paint brush, or electron beam. 
to the top of the picture again. The VBI is 
the time needed for the electron beam to 
go from the bottom of one picture to the 
top of the next picture. The VBI has been 
used for many purposes over the years 
and no standard has been adopted for its 
use with data. Using the VBI, thousands of 
characters of information can be sent in 
one picture. Unfortunately, the circuitry 
needed to send and receive information in 
the VBI is relatively expensive. The data 
must be separated from the video signal 
and is coming so fast that it must be 
stored until it can be seen. And once col-
lected and stored, the subscriber must 
find some way to display the information. 
Modulated data carriers are an alterna-

tive to using the VBI. On a modulated car-
rier, the amount of bandwidth used is a 
function of how fast the information needs 
to get to the subscriber. The more the in-
formation, the more bandwidth is used. 
The most popular modulation format for 
data is Frequency Modulation or FM. In an 
FM modulated data signal, the data is 
either a "1" or a "0," represented by one 
of two frequencies (see Figure 2). The 
bandwidth is a function of how fast one 
must switch between the two frequencies 
and how far apart the two frequencies are 
set. The circuitry needed to transmit and 
receive an FM signal is relatively inexpen-
sive. 
Computers can talk to one another over 

telephone lines using this type of modula-
tion. FM modulation also works well on ca-
ble TV systems because of its low cost 
and the small bandwidth it requires. An in-
expensive demodulator for receiving 
9.600 bits-per-second (BPS) data might 
use only 200 kHz of bandwidth. Less 
bandwidth is possible by using more 
costly filters. 

In addition to data speed and band-
width. transmission reliability also is im-
portant. Different data formats have vary-
ing degrees of sensitivity to errors during 
transmission. VBI is most prone to errors, 
since the information is transmitted as am-
plitude modulation and is susceptible to 
many types of noise, such as lightning, in-
gress or poor connections. FM modula-
tion is relatively insensitive to the types of 
noise typically found on cable systems 
since the information is sent as alternating 
frequencies. Limiters in the receiver strip 
away any influence noise might have prior 
to data detection. Only noise that inter-
feres with the transmitted frequencies will 
affect the receiver's performance. Ad-
dressable converters have demonstrated 
the high reliability of sending data over 
cable using frequency modulation de-
spite extreme environmental conditions. 

Non-addressable delivery system 
Figure 3 shows a demodulator that is 

being used to receive data over cable. 
The same design can be applied to data 

rates up to 64 kBPS by adjusting filter 
bandwidths and carrier frequencies. Cost 
and performance were the central goals 
in the demodulator design. The circuitry 
uses readily available parts and the per-
formance, measured using a bit-error-rate 
test set, averaged one error in le bits with 
a carrier-to-noise ratio of 20 dB. The cir-
cuit can be built in an area about the size 
of a pack of matches. 
The same circuit was used over the 

past 12 months in several cable systems. 
The data modulators received data from 
satellite receivers and modulated the data 
over cable in the FM band. The data re-
ceivers connected directly to the cable 
and had RS232 interfaces, allowing them 
to be connected to personal computers in 
the home. Through the cable system. data 
was distributed to the data subscriber's 
home and the information was collected 
and displayed on the subscriber's per-
sonal computer. 

Addressable information delivery 

For any service provided by a cable op 
erator, the operator must feel confident 
that he controls who receives the service. 
This is particularly true when service to a 
particular subscriber needs to be discon-
tinued. In an addressable receiver, ac-
cess to the service can be controlled by 
the cable operator. Once the receiver is 
deauthorized, the receiver becomes use-
less until it is authorized once again. Ad-
dressability has two major advantages: 
the cable operator can easily change ser-
vices or terminate service, and the cable 
operator can charge for tiers of service. 
Unfortunately, this ability does not come 
for free. First, the cable operator needs 
the necessary equipment at the headend 
to control the receivers, to keep track of 
who has what authorization levels and to 
implement a more complex billing sys-
tem. Also, the cable must be capable of 
supporting the increased bandwidth 
needed to pass authorization information 
along with the data to subscribers. The 
more authorization and control informa-
tion that must be sent, the less useful data 
can be sent to the subscriber. 
The main difference between an ad-

dressable and a non-addressable re-
ceiver is the addition of a microprocessor 
(Figure 4). The microprocessor does not 
have to be expensive. Its task is to watch 
the data as it comes by and look for data 
addressed to that subscriber. Control 
data addressed to this receiver is used to 
load the authorization tables in the re-
ceiver. All authorized non-control data is 
passed to the subscriber. The same 
mechanism is present in addressable ca-
ble converters and has been for many 
years. The technology is tested and 
proven. 
However, the format of the control data 

is very important. It must be capable of 
supporting all the cable operator's current 
and future needs while keeping the 
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telir UPGRADE MODULES* 
*JERROLD COMPATIBLE* 

FINALLY, ADD CHANNELS AND BANDWIDTH to any CATV system, while improving specifications to new design 
STANDARDS. NOW AVAILABLE with 90% efficient OAF power packs, Model ESP' (Energy Saving Power Pack). 

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

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

OSP 
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DUAL PILOT 
AUTOMATIC TRUNK MODULE 

MODEL OSP2 

-23-27 VDC 50 - MHz 

AUTO 
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CAM 1. IF 
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QSP2 
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 OSPT 400 OSP 450 

PARALLEL CONVENTIONAL PARALLEL CONVENTIONAL PARALLEL CONVENTIONAL PARALLEL CONVENTIONAL 

PaSeband MC: 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 

Mon Full Gain dB 29 or 30 29 or 30 29 or 30 29 or 30 30 30 30 30 

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

SlopeControl Range dB -I to -7 .1 to -7 -110.7 -1 to -7 -2 to -8 -210-8 .2 to -8 -210-8 

Control Pilots 
ASC Turned tOCT 0 0 W W 

Opet Range dB Selectable Selectable Selectable Selectable Selectable Selectable Selectable Selectable 

AGC Turned to Cn 4 4 4 4 - - - - 

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

Return Loss dB t6 16 16 16 16 16 16 16 

Holm Figure dB 6 6 6 6 6 6 65 65 

Typical Ova, 

Leven clBrnV 34130 34 130 34 ,30 34130 35,30 35130 35/30 35/30 

Octoroon at CrCTB -93d13 -138d0 -92dB -87dB -91dB •86dB -8908 -84013 

Typical Oper )(Mod .94dB .89dB -930B -88dB •91d13 -86dB -8908 -8408 

levels 2nd order -85dB -82dB -85d13 -82.../B -850B .82013 -85dB -82dB 

DC RequIrernenl rnA 
Ht -23 vDC Note l 630.730 420-500 630-730 420.500 650-750 430-500 650-750 430-500 

Note 1: DC requirements are stated as typical to maximum. 

Note 2: Specifications should be referenced to the modules, not the connector chassis. 

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

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

All power doubling amplifier modules offer superior heat sinking in the newly designed one piece extruded aluminum 
modules available only from Quality RF Services, Inc. 

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

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

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

1-800-327-9767 850 Park Way, Jupiter, Florida 33477 1-800-433-0107 

(305) 747-4998 Reader Service Number 16. 



Figure 4: Addressable receiver 
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amount of control information to a mini-
mum. Control information gives the cable 
operator control and flexibility, but has no 
benefit to the subscriber. In fact, it re-
duces the amount of information he can 
receive. The amount of control information 
can be minimized by carefully studying 
what control is necessary and by using 
both individually addressed and global 
commands to the data receiver. 

Encryption 
Even with the most sophisticated ad-

dressable system, as long as the informa-
tion is available on cable, people will try to 
steal it. To prevent data theft, encryption 
can be used so any information that is re-
ceived in an unauthorized way is of no 
use. 

There are several methods used to se-
cure data over cable. The most popular 
technique relies on using a data format 
that is so unique that no one could "figure 
it out"— or could they? Some manufactur-
ers use unusual modulation formats; oth-
ers rearrange the bits that are transmitted 
in a fixed format difficult to figure out. 

Unfortunately. these techniques do not 
take into account the "hacker" who de-
lights in these types of challenges. And 
the worst part is that they publish their 
findings in user club journals and the se-
cret is no longer a secret. 

Another form of security is by "exclu-
sive ORing" random 'I s and Os with the 
data before transmission. This is called 
encryption and is shown in Figure 5. The 
receiver must know how to remove the 
random data so it can correctly interpret 
the data it received. 

There are two types of encryption algo-
rithms commonly used for data transmis-
sion: pseudo-random binary sequences 
(PRBS) and the data encryption standard 
(DES). The PRBS method of encryption 
(Figure 6) can provide an effective 
method of encryption when the data 
changes often and its importance does 
not warrant an unauthorized subscriber 
using computers to attach the encryption. 
Data that has great value, such as elec-
tronic fund transfer or non-delayed stock 
quotes, requires more protection than 
PRBS provides. 
The National Bureau of Standards 

adopted the DES algorithm (Figure 7) for 
these types of applications. The algorithm 
can be implemented in either micropro-
cessor software or a single integrated cir-
cuit (IC) containing the DES algorithm. 
This algorithm is gaining popularity for 
use in data distribution due to its availabil-
ity in a single IC. Information providers 
wishing to deliver data over cable want as 
much protection of their data as is avail-
able. Even if the DES algorithm is more se-
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A 

NEW random access ad insertion 
system will set standard for price and 
performance for years to come! 

IRDERRT#... by Channelmatic, of course. 

We're whispering about a revolutionary new ad 
insertion system in hopes that you'll stop by our 
display at the Western Show. 

It's not one of your run-of-the-mill, me-to, 
Johnny-come-lately copies of some existing sys-
tem. In fact it is new from the bottom up, and it 
has virtually every worthwhile feature offered in 
any ad insertion system today. Add to that num-
erous all-new features, combined with a low, low 
price, and you get a system that will knock even 
the best competition right on their tails. 

Come see it at the Western Show. But if you can't, 
then give us a call or drop us a line, and we'll wire 
you in. Don't even think about buying a 
competitor's system until you see the 
EROCRRM. Pass it by and your boss 
will hate you, or at the very least you will surely 
hate yourself; it will make your job easier. 

a 

CHANNELMATIC built the first automatic ad insertion system, and we 
have built most of them since. Now we have built a new industry standard. What 
else would you expect from the leader? 

CHANNELMATIC ... serving you now, serving you in the future. 
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Figure 6: Pseudo-random binary sequence 
8-bit shift register 

-e>- 0 4 0 2 --> o, 0 0 '—' 

1 
XOR 

X8+ X6+ X6+ X+ 1 has a cycle of 28-1 or 255 

curdy than is warranted, the information 
provider will often ask for it because they 
equate the name with security. One infor-
mation provider might require multiple 
levels of encryption for many tiers of data 
to the subscriber. 
Readers should be aware that the DES 

ICs are difficult to use. From a list of avail-
able DES IC manufacturers, we selected 
one based on its speed and flexibility. A 
bread board has been built using this chip 

for applications where security of data is 
of primary concern. The intent was to de-
sign a system where encryption can be 
added economically as it becomes 
necessary. 
No matter which encryption algorithm is 

chosen, the data is protected only as 
much as the encryption key used to cre-
ate the data. Just as a house key provided 
to a crook bypasses all the locks and win-
dow bars, the encryption key unlocks ac-

Figure 7: Data encryption standard 
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Figure 8: Addressable data delivery system with encryption 
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cess to the data. Unfortunately, the re-
ceiver needs to know the key that was 
used in the transmitter so it can decrypt 
the data. So, keys must be sent down the 
cable to the appropriate receivers. The 
keys must be encrypted using keys 
known by both the transmitter and re-
ceiver. They should be changed as often 
as practical. 
One method used for sending keys re-

quires future keys to be sent encrypted 
with current keys. Then at some predeter-
mined time, or as a result of a global com-
mand, the future key becomes the current 
key and the process continues. Both the 
transmitter and receiver always know 
which key to use to decrypt data. 
An addressable data system with en-

cryption can be added to any cable sys-
tem, as shown in Figure 8. The receiver 
(Figure 4) consists of many of the parts 
that are already in most addressable ca-
ble converters. The method of encryption 
can be any of those already discussed. 
The data format, shown in Figure 9. 

supports both global and individual com-
mands for controlling authorization, tiers 
and encryption. It is compatible with the 

high-level data link control (HDLC) data 
format. The address information is not 
sent encrypted, so the receiver can iden-
tity its data on power up when encryption 
keys have not been sent. The data field, 
including the authorization data and fu-
ture key. is encrypted using the current 
key. The address information can be ex-
tended by setting the most significant bit 
in the address field or any control field, in-
dicating that the next byte is part of the 
current field. 
DES was chosen for our method of en-

cryption for maximum protection of data 
during transmission. The system shown 
can accommodate a modular evolution 
from non-addressable to addressable to 
addressable with encryption. 

Data opportunities 
As cable operators seek additional 

sources of revenue from their cable sys-
tem. delivery of digital data to the home 
can be a benefit to both the cable opera-
tor and subscriber. Information providers 
continue to explore new ways to deliver 
their information and the technology is 
available to use cable as the next frontier. 

Knowledge of digital transmission meth-
ods and encryption techniques can help 
the cable operator take advantage of the 
opportunities unfolding in this new digital 
data frontier. 
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Figure 9: Addressable format with encryption 
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MOST FOLLOW 
STANDARDS... 

In every industry 
there are leaders who 
are innovative and 
dedicated to pro-
ducing the highest 
quality product. The 
vision of these leaders 
fuels progress; they 
forge ahead and bring 
new solutions to the 
marketplace. Most of 
all, these leaders 
listen to their 
customers and trans-
late their needs into 
products and services 
of the highest 
standard. 

In CATV, Alpha 
has set the standard 
in Standby Power 
technology. This 
leadership is based on 
a long list of 'firsts' in 
powering concepts 
and product capabil-
ities. Implementation 

Reader Service Number 20. 

...AVERY FEW 
SET THEM. 

of Alpha's single 
ferro-resonant power 
supply design revolu-
tionized the industry 
and gave new 
meaning to cable 
system reliability and 
customer satisfaction. 

Direct cost re-
ductions through 
improved battery 
performance and 

simplified system 
maintenance were 
brought about by 
Alpha's temperature 
compensating and 
performance monitor-

ing circuit designs. In 
addition to these 
technological contri-
butions, Alpha has 

established the 
highest quality and 
safety standards. To 
date Alpha remains 
the only Standby 
Power manufacturer 
offering UL, CSA 
and SEV listed 
products to the 
CATV industry. 
The unique Lifeline 

status monitoring 
system provides 

diagnostic informa-
tion and remote 
control facilities on 
one-way and two-way 
cable systems. This 
pioneering develop-
ment now enables 
operators to optimize 
service strategies and 
reduce overall system 
maintenance costs. 
Lifeline is Alpha's 
latest in a series of 

historic status 
monitoring mile-
stones: the first and 
only stand-alone 
power-supply moni-
toring system, 
hardware interfaces 

for the major ampli-
fier monitoring 
systems, and 
complete monitoring 
software have all 
preceded the Lifeline 
introduction. 
Alpha Technologies 

set the standards in 
Standby Power for 
one reason: Alpha's 
customers won't settle 
for second best. 

n I 
ALPHA TECHNOLOGIES 

're Here to Back You Up. 

3767 Alpha Way 
Bellingham, WA 98225 
TELEPHONE: 
206-647-2360 

7033 Antrim Ave. 
Burnaby, B.C. V5J 4M5 
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MAP broadband data networks 
MAP, an acronym for manufacturing automa-
(ion protocol, is a means of providing data com-
munications in a factory environment. 

By Norman T. Friedrich 
C-COR Electrones Inc 

The primary recommended media for MAP 

data transmission is broadband coaxial cable, 
another name for what has been used for the 
last 30 years in the cable television industry. Of 
course, there are some differences between 
CATV systems and broadband data networks. 
Some of the most notable are: 

1) Data transmission requires two-way com-
munication on the broadband network. There-
fore the inbound (reverse) path is just as critical 
as the outbound (forward) path. 

2) Inbound and outbound frequency guard-
bands are different. CAN systems operate with 
an inbound passband of 5 to 30 MHz and an 
outbound passband of 50 to 450 MHz. Broad-
band data networks require more inbound 
bandwidth. Typical passbands are 5 to 186 
MHz for the inbound and 222 to 450 MHz for 
the outbound. 

3) Level tolerances become critical to the 
operation of data equipment on a broadband 
network in both the inbound and outbound 
directions. A CAN system, in comparison, has 
fairly wide tolerances in the outbound direction 
and very little consideration for signal level 
tolerances in the inbound direction. 

4) An outage in a CAN system poses an 
inconvenience to those watching their favorite 
television programs. An outage during the 
Super Bowl will draw the ire of many viewers. 
In comparison, an outage in a broadband data 
network can prevent a factory robot from per-
forming its task. This has the potential of shut-
ting down an entire assembly line. 

Broadband data glossary 
It is appropriate to define several terms that 

are unique to broadband data communications: 
Mid-split: This refers to the band split of a 

cable system, specifically a system with a 5 to 
112 MHz inbound and a 150 to 450 MHz out-
bound bandwidth. (Various amplifier manu-
facturers offer slightly different passbands.) 

High-split: A high-split system has an inbound 
bandwidth of 5 to 186 MHz and an outbound 
bandwidth of 222 to 450 MHz. It also may be 
referred to as equal split. This is the frequency 
division recommended by the MAP standard 
(Here too, various manufacturers offer slightly 
different passbands.) 

Video reference levels (VRL): These are the 
signal levels that a 6 MHz video channel uses 
in the broadband network. Very often, data 
channels operate several dB below video 
reference levels. 

Central retransmission facility (CRF): This is 
simply another term for a headend. It specific-
ally refers to the fact that, for data communica-
tions, inbound signals are retransmitted in the 
outbound direction. For convenience, the CRF 
often is located in the system computer room. 

Translator: This is a device used in the CRF 
to take signals at a low frequency from the 
inbound path and upconvert them to a higher 
frequency for distribution in the outbound direc-
tion. Typical translation offsets are 156.25 MHz 
and 192.25 MHz. 
Remodulator: This also is used in the CRF. 

It demodulates an inbound low-frequency data 
signal and then remodulates it at a higher fre-
quency for distribution in the outbound direc-
tion. A remodulator offers the advantages of 
excellent adjacent signal rejection and carrier-
to-noise performance. Noise from the inbound 
direction is not translated to the outbound 
direction. 

Inbound and outbound passbands 
MAP broadband data networks use both the 

inbound and outbound passbands for data 
transmission. Two devices that communicate 
with each other transmit signals in the inbound 
low-frequency direction. At the headend these 
signals are either translated or remodulated to 
a higher outbound frequency. In a high-split 
system the outbound frequency is 192.25 MHz 
higher than the inbound frequency. The devices 
receive the transmitted data at the higher fre-
quency. It is apparent that the inbound signals 
carry equal importance with the outbound 
signals. 
Since data transmission occurs in both the 

inbound and outbound passbands, additional 
bandwidth is necessary in the inbound direc-
tion. For this reason, 5 to 186 MHz was chosen 
as the inbound bandwidth, as opposed to 5 to 
30 MHz for CAN systems. A 5 to 186 MHz 
bandwidth provides the equivalent channel 
capacity of 30 video channels. A 222 to 450 
MHz forward bandwidth allows for the equiva-
lent of 38 video channels. 
A data channel can occupy anywhere from 

50 kHz to 12 MHz of bandwidth, depending 
on data transmission speed. By utilizing the 
available bandwidth, the broadband network 
can provide a multitude of services. The same 
network can simultaneously carry multiple 
bidirectional data, video and audio channels. 
An acceptable video signal level for a CAN 

system falls between 0 and 20 dBmV (10± 10 
dBmV). Most CAN systems operate well within 
this tolerance; however, televisions and con-
verters withstand such a wide tolerance of signal 
levels. Conversely, data transmission equip-
ment typically requires narrow system design 
and balancing tolerance windows. 

If a data modem has a ± 10 dB receive win-
dow, one must consider the entire loop from 
transmit to receive when determining the 
tolerance window. Several factors contribute to 
receive tolerances: 
• Incremental tap values of 3 dB allow for 

signal deviations of up to 1.5 dB from the 
design nominal. 

• Signal tilts across the bandwidth of 4 dB 
allow for another 2 dB of deviation. 

• Temperature variations in feeder legs where 
there is no automatic level control compen-

sation can account for additional deviations, 
depending on the location of the feeder 
cable and amplifiers. 

• Balancing and calibration errors caused by 
the accuracy and calibration of the test 
equipment used for system balancing 
also contribute to the tolerance window 
consideration. 

• Signal level drift caused by aging of the 
cable and other network components is 
another contributing factor. 

• Because the broadband data network is a 
two-way system and data communication 
occurs by receiving signals in the inbound 
direction and translating them to the out-
bound path, all of the previous considera-
tions affect the tolerance window twice. 
Extreme care in the design and installation 

of the system becomes very important to main-
tain tight tolerances in both the inbound and 
outbound directions. 

System reliability 
We already mentioned the problem of system 

outages. Depending on the importance of the 
data carried on a network, measures must be 
taken to ensure system reliability. The system 
operator has to determine a trade-off between 
the cost of adding components to ensure the 
reliability of the system and the acceptable level 
of system downtime. 
There are several means of increasing system 

reliability. Various equipment manufacturers and 
system designers have advocated different 
means of achieving this goal; however, there 
are several practices that are common. 
One traditional approach is the use of standby 

power supplies. With proper battery main-
tenance, standby power supplies provide an 
excellent means of preventing signal disruptions 
resulting from a 110 VAC primary power failure. 
A variation on the standby power supply is the 
redundant power supply, which is simply two 
ferroresonant power supplies in the same 
enclosure. A switch at the output stage detects 
the output voltage and switches in case of a 
loss of output from one or the other ferro-
resonant transformer. This power supply also 
allows for connection to two separate primary 
sources. 

Amplifier redundancy is achieved through the 
use of an active-failsafe or redundant amplifier 
module. The trunk station is actually two 
amplifiers in one. If the main amplifier module 
fails, there is a second module that automatically 
amplifies the signal to eliminate any outages 
caused by amplifier failure. The backup 
amplifier has its own power supply in case the 
main trunk power fails. 
One can take the concept of redundancy one 

step further by providing redundant cable 
paths. Intelligent A/B switches strategically 
placed in the system allow for redundant cable 
routings. 
Although broadband technology is as old as 

cable television, only recently with the advent 
of broadband data modems has this technology 
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been applied to data transmission. Many indi-
viduals and organizations with experience in 
CATV transmission are realizing the oppor-
tunities and potential of the broadband data 
transmission industry. It is important for anyone 
considering involvement in this industry to con-
sider the many differences between the familiar 
CATV systems and the new broadband data 
networks. 

MAP specifications 
The MAP broadband media specifications 

encompass many aspects of the broadband 
data network. Of primary interest are the 
specifications for design, installation and 
acceptance of the network. (This is not intended 
to be a complete listing of these specifications. 
Refer to the MAP/TOP Broadband Specifica-
tion for complete information.) First, the design 
specifications: 

Parameter 
Passband: 

Taps: 

Amplifier location: 

Trunk cable: 
Distribution cable: 
Drop cable: 

System power: 
Inbound path loss: 
Outbound path loss: 
Flatness: 

Transmit signal level: 
Carrier-to-noise ratio: 
Composite triple beat: 
Cross modulation: 
Discrete 2nd-order 
beat: 
Discrete 3rd-order 
beat: 

Hum modulation: 
Minimum return loss: 

Acceptance criteria for 
eters may differ: 

Parameter 
Cable structural 
return loss: 
Inbound path loss: 
Outbound path loss: 
Discrete third order 
beat: 

Radiated emissions 
below 54 MHz: 

54 to 216 MHz: 

above 216 MHz: 

Hum modulation: 

Specification 
5 to 450 MHz 
high-split 
8-port non-
terminating 
Accessible height 
above floor level 
.500 to .750 
.500 to .750 
100' RG-6 or 
150' RG-11 
60 volts, 60 Hz 
44±3 dB 
44±3 dB 
N/10 -I- 1.5 dB or 
3 dB (whichever is 
greater), N = 
number of amps 
54 dBmV (VRL) 
43 dB 
53 dB 
53 dB 

60 dB 
60 dB below three 
66 dBmV test 
signals 
37 dB 
16 dB 

many of these param-

Specification 

26 dB or greater 
44 ± 6 dB 
44 ± 6 dB 
60 dB below three 
66 dBmV test 
signals 

15 la V/meter at 
100' 
20 V/meter at 
10' 
15 ja V/meter at 
100' 
Less than 15% 

Path loss tolerances are wider for acceptance 
testing than they are for design. Another 
important difference is the distortion param-
eters. It is unrealistic to measure composite triple 
beat and cross modulation distortions in a 
broadband data network. RF data signals with 
various bandwidths and modulation schemes 
do not produce predictable composite triple 
beat and cross modulation distortions. 

It also is impractical to acquire the necessary 
test equipment to perform these types of tests. 
The third-order beat test is a practical test eas-
ily performed with a minimum of test equipment. 
It provides a fairly good indication of the overall 
performance of the network. 

Revenue opportunities 
With the continued increase of MAP-com-

patible broadband data networks there are 
many ways to profit by providing various serv-
ices. The CAN industry has the expertise for 
broadband cable installations. People with 
CAN experience are now in demand for all 
phases of the broadband data transmission 
market. 
System designers familiar with two-way 

designs are able to work with end-users to plan 
and design a network. Of course, the designer 
should be aware of techniques that provide 
system redundancy, close tolerances and status 
monitoring. The designer also will have to pro-
vide an immense amount of documentation, 
including distortion calculations, and inbound 
and outbound signal levels at every network 
node. 

Construction companies familiar with cable 
splicing and installation practices can use the 
same skills for installing MAP-compatible net-
works. In some cases, the data networks may 
allow for simpler installation because the 
majority are located indoors with amplifiers 
mounted within easy access of the floor. 

Local CAN companies have the opportunity 
to provide alignment and certification services. 
Most have access to the necessary test equip-
ment for balancing broadband networks. Their 
services can be offered to local factories install-
ing these networks. 
Ongoing maintenance contracts that provide 

periodic system inspections and emergency 
repair services can provide a steady source of 
income. Many facilities with broadband data 
networks do not have in-house expertise with 
broadband systems. A local cable company 
has the opportunity to provide this type of 
service. 

Jumping on the bandwagon 
The next few years will show a dramatic 

increase in the implementation of MAP-com-
patible broadband data networks with many 
people jumping on the bandwagon. This sud-
den interest will generate many opportunities 
for revenue, as well as promote further research 
into potential applications for broadband net-
works in the data and CAN industries. I I 

Source 
MAP/TOP Broadband Specification — Draft C, MAP/TOP 
Media Committee, Oct. 9, 1986. 
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You can lose a lot of sleep worrying about all of 
that expensive machinery and computing power 
tied into one broadband network. 

Until now. 

Network Technologies introduces the Technical 
Monitor and Control System, Model TMC-8000. 
Now, for the first time, you can rest easy — the 
TMC-8000 will battysit your broadband network. 
Furthermore, it will take continuous measure-
ments of downstream and upstream frequency 
response, at every node in the system (not just 
in active line equipment and power supplies), 
with a measurement resolution of ± 0.5 dB at 
any frequency in the system between 40 and 
400 MHz, on single and dual cable systems. 

Not only that, it will set an alarm if any response 
parameters exceed preset limits that you select, 
and it will tell you the exact location of any failure. 
All at a cost that will easily satisfy your budget. 

Network Technologies is more than just state-
of-the-art network products—it's also one of the 
leading full-service broadband network design 
and construction firms in the business. From 
system definition and headend design, to cable 
installation and proof-of-performance testing, to 
complete in-plant training, Network Technologies 
can and does do it all. 

Call us now at 215-536-1354 for specifications 
and information on applications that will suit 
your needs. 
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Broadband LAN test considerations 
The third part of this series deals with inter-
modulation distortion. 

By Steve Windle 
Applications Engineer. Wavetek Indiana Inc 

Real-world amplifiers do not have perfectly 
linear RF transfer characteristics. As a result, 
intermodulation distortion occurs. The products 
of this distortion interfere with data transmission 
if they are present within the data carrier 
modulation frequency spectrum. With a system/ 
spectrum analyzer, a precision preselector 
(bandpass filter) and a multiple carrier gener-
ator, tests can be performed to measure inter-
modulation distortion and determine its source 
when out of design specification. 

Nearly all serious distortions associated with 
transmission on broadband coaxial systems are 
caused by the active equipment in the trans-
mission medium. These distortions may be 
divided into two major categories: 1) non-linear 
(i.e., harmonic, intermodulation, cross modula-
tion) and 2) linear (i.e., amplitude vs. frequency 
and phase vs. frequency). Linear distortion is 
caused by inductive and capacitive qualities 
and typically is measured by sweep frequency 
analysis and relative group delay testing, 
respectively. Non-linear distortions, the more 
complex functions of the transfer characteristics 
of amplification equipment, are the primary topic 
of this article. 

Ideal vs. real-world amplifier 
To better understand this concept, a basic 

review of amplification is in order. The ideal 
amplifier would have a predictable input-to-
output relationship, using the linear function y 
= mx b, where: 

y = output level 
x = input level 
m = AC gain 
b = DC offset or output level 

Figure 1: Linear amplifier 
response (time domain) 

Transfer function line 

E 051=   6 x (E„)= 2— x(E„)=3 E, 
Ax 

The DC variable normally is not considered 
in frequency amplification devices and should 
be considered as zero. This would leave the 
simplified expression y = mx or Eout = AE,,. 
In Figure 1, the output level is predicted by the 
slope of the transfer function line multiplied by 
the input level. This indicates input signa' 
amplification with no distortion. 

Real-world amplifiers have more complex 
transfer function lines than the linear response 
represented in Figure 1. A graphic expression 
of both second- and third-order distortion may 
facilitate the understanding of this phenomenon. 
Second-order distortion occurs when amplifica-
tion equipment is operated with a quiescent 
point closer to cutoff or saturation. When this 
condition exists, amplification occurs with a 
transfer characteristic similiar to the square law 
function of diodes (Figure 2). The output fre-
quency content now may be predicted by the 
expression E.ut — AE„ = (BE„)2. 

Fourier analysis is one mathematical tech-
nique used to account for this change in the 
output with respect to the input signal. This 
mathematical expression provides a descrip-
tion of a periodic signal, in terms of its funda-
mental frequency component and related fre-
quency components at integer multiples of the 
input signal. In simpler terms, the output of the 
amplifier will contain the amplified original signal 
and a component at twice the input frequency. 
The graphic representation in the frequency 
domain is in Figure 3. 

This transfer function also will allow the mix-
ing of two fundamental carriers to produce new 
components at the sum and difference of the 
original frequencies (Figure 4). Applying this 
theory to multi-frequency transmission systems, 
second-order distortion products may appear 
on or about the operating frequency of a 
modulated carrier, causing distortion during 
demodulation (Figure 5). 
Second-order distortion became a problem 

in cable television when single-ended line 
amplifiers were required to operate over a 

Figure 2: Second-order 
distortion (time domain) 
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broader frequency range. The adopted solu-
tion was to use a push-pull circuit configura-
tion that effectively moved the quiescent point 
to the symmetrical intersection of two transistor 
transfer curves. With this technique, each tran-
sistor only was responsible for amplification of 
180° of the stimulus signal and would phase 
cancel the even harmonic components. 

For third order, the remaining transfer func-
tion became Eout = AE,n (BÇ)3. In this 
expression, the phase relationship is not 
periodic at 180° intervals, producing no 
cancellation of the distortion waveform (Figures 
6 and 7). 
The third-order mixing of three fundamental 

carriers also will pass through this transfer func-
tion producing new frequencies predicted by 
the expression F, ±F2±F3 (Figure 8). The 
relative distortion product known for limiting 
amplifier cascades in heavily loaded CATV 
systems is either the discrete (single frequency) 
component of these carriers, or the com-
posite beat (summation of multiple trios of 
frequencies). 
Advances have been made in controlling 

third-order distortion over the past few years. 
Feedforward is a good plan for obtaining better 
transfer characteristics (Figure 9). In this 
approach, the incoming signal is divided into 
two routes. the signal route and the distortion 

Figure 3: Second-order 
harmonic distortion 
(frequency domain) 
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SOLUTIONS 
CATV STEREO 

Stereo TV is quickly becoming an important 
part of the American home. Network and 

independent production of stereo programs is 
increasing rapidly and so is the number of 
Pay-TV services urging that their product be 

provided in stereo. All of this means that cable 
operators who want to take advantage of these 
marketing opportunities must implement ways 

of carrying the new stereo signals. 

This is where Catel fits into the picture. We 
have been providing the cable industry with 
solutions to the problems of audio signal 

transmission since 1969. Solutions that are 
innovative, affordable and reliable. Solutions in 
the form of audio products such as the new 
Catel BTSC stereo & FM stereo generators. 

Cable operators have learned to rely on Catel 
for products that offer solutions to the 
market needs of today and tomorrow. 

We urge you to find out more about Catel. 
Call our toll free number, 1-800-225-4046 

(outside CA). 
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Write: Call: 
Brink Security Boxes. Inc. (409) 721-5101 
P.O. Box I 154 
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route. The signal route amplifies the signal and 
produces distortion, A(S + D). This amplifier 
output is tapped and supplied to a phase 
inverter to invert (S + D), producing relative 
phase delay. This signal then is mixed with the 
original incoming signal and amplified. The 
original signal is phase cancelled and the 
resultant output equals inverted 20D. The distor-
tion amplification path now is combined with 
the signal amplification path, the resultant being 
20S A- (20D — 20D) = 20S, or gain to the 
original signal with distortion cancellation. 

Testing concept 
The primary concern in intermodulation 

testing is not the amplitude nor power of the 
beat components, but rather the relative effect 
the component has on a transmission carrier. 
The CAN industry typically has evenly spaced 
carriers with consistent modulation techniques 
supplying information to a standard receiver. 
It became apparent that to interpret a limitation 
value of "perceived" distortion to a single style 
of receiver, it would be best to consider the worst 
case, or the effect with a fully loaded system. 
This brought about composite beat testing. 
The local area network industry may or may 

not operate with evenly spaced carriers. Their 
modulation techniques vary with transmission 
speed and format, and the receive character-
istics are dependent upon these modulation 
schemes. 

Yet another dimension that adds to the testing 

Figure 4: Second-order 
intermodulation 
(frequency domain) 
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dilemma is the fact that carrier amplitudes vary 
with loading, modulation format, speed and 
spectrum allotment. Second- and third-order 
tests are relative tests, relating the beat peak 
or effective amplitude to a specific carrier 
amplitude. This would lead one to conclude that 
a measurement relative to one transmission 

carrier may not apply to another (Figure 10). 
In this example, the second-order beat 

product of F, 1 — Flo appears in the spectrum 
around F1. The mixing of F12 —F 10 results in a 
beat product of the same amplitude at the 
operating frequency of F2. In this example the 
absolute value of the beat components is the 

Figure 6: Third-order 
distortion (time domain) 
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Figure 8: Discrete triple beat 
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same, but the relative measurements are dif-
ferent. The resultant effect of these beats most 
likely will be different, and is entirely dependent 
upon the individual receiver's distortion 
threshold. 
One conclusion that could be drawn is that 

the best performance test would be the "exact" 
simulation of the spectrum loading with con-
tinuous wave carriers and examine all pos-
sibilities. This would yield the greatest under-
standing in a worst-case condition, but would 
not predict conditions if expansion was desired 
at a later date. The generator to simulate this 
spectrum test also would be extremely expen-
sive, as frequency agility and spectral purity are 
difficult design tasks in instrumentation. The test 
scenario also would probably prove impractical, 
as sheer size and lack of portability would limit 
its usage. 
As an alternative, discrete intermodulation 

testing can be used as opposed to composite 
or other techniques. In this approach, two or 
three carriers are used to produce the desired 
beat, dependent upon the order of the distor-
tion, with a third or fourth carrier injected as a 
reference, if needed. The figure derived from 
this procedure should be used as an operational 
-figure of merit," relating the environment 
of the transmission medium to the desired 
peripheral. 
There are many practical advantages to 

discrete testing, including: 
1) The amplifiers are tested in an elevated 

output level condition. This will exercise the 
equipment in an equivalent power handling 
capacity. The elevated levels produce beats that 
also are elevated in amplitude. This improves 
the carrier-to-noise relationship of the distortion 
component, enhancing the measurement 
accuracy and repeatability. 

2) Because of the improved repeatability of 
the measurement, the correlation between 
design team predictions and actual tests results 
will be much closer. This will allow closer inspec-
tion of vendor components for compliance. 

3) Field troubleshooting using the half and 
double cascade technique will help uncover 
single station distortion to shorten downtime. 
Recorded data from acceptance testing could 
be available at each amplifier for comparison. 

4) Carriers used to create distortion, when 
operated at system levels, could be used for 
other system tests, such as hum or carrier-to-
noise. Reference carriers would be readily 
available for spot amplifier inspection or tap level 
tests. 

Test equipment and procedure 
Discrete intermodulation measurements can 

be made using a spectrum analyzer, a pre-
selector and a multicarrier test generator. 

To perform the second-order intermodulation 
test, inject the test carriers at the point of origin 
desired. This typically would be the headend 
for outbound testing and at the furthest amplifier 
input for return testing. Set the output level of 
the test generator such that the amplifiers are 
overdriven but still in the linear relative change 
area of operation. 

(Continued on page 104) 

32 DECEMBER 1986 COMMUNICATIONS TECHNOLOGY 



CABLE/i 
Serving The Industry For Over 10 Years 

1111 

COMPUTER 
UTILITIES 

OF THE 0/A1110,1110. 
III- !CHI AIR. Presidenf 

1S011741-1616 

An in house, on line, management infor-
mation and accounting system for the 
IBM PC and SERIES/I 

GAUL , '1 

COMPUTER 
UTILITIES 

OF THEOZARKS,INO. 
RH I AIR, Pre•Ideni 
15011741-Indh 

Please cnec. !he appropr ,ale ferns 

NUMBER OF SUBSCRIBERS 

- Up To a 000 

4 000 10 000 

- Over 10 000 

PRESENT BILLING METHOD 

Manual Billing 

Service Bureau 

_In•House System 

- Number of Francn,ses Number of Prem ,um Ser,ces 

- I would lye to see a Oemonstfahon 

- I would like IO v.511 an InSlallabOn 

PLEASE SEND ADDITIONAL INFORMATION 

Name   Tdle  

Name of Company  Phone  

Address   

City   State   Zip  

CT 12/86 

11111111 

o 

-+ 

C
h
e
c
k
 a
pp
ro
pr
ia
te
 b
o
x
e
s
 f

or
 i

nf
or

ma
ti

on
: 

Ul
tr

a 
Ni
ne
: 

In
te

gr
al

 9
0°
Co
nn
ec
to
r 

Co
nv
er
te
rs
: 

S
y
s
t
e
m
 

El
ec
tr
on
ic
s:
 

Find Out More About The 
New Products From ISS! 

• Demodulator/Processor • Stereo Adapter • 
• Low Cost Frequency Agile Modulators • Test Equipment 

Name 

Title 

Company 

Address 

City   State Zip Code   

Phone 

CT 12/86 



NO POSTAGE 
NECESSARY 
IF MAILED 
IN THE 

UNITED STATES 

BUSINESS REPLY CARD 
FIRST CLASS PERMIT NO. 129 HARRISON, ARKANSAS 

POSTAGE WILL BE PAID BY ADDRESSEE 

COMPUTER 
UTILITIES 

OF THE OZARKS, INC. 
P.O. Box 1062, Harrison, Arkansas 72601 

lief I 

COMPUTER 
UTILITIES 

OF THE 0/01(8.1110. 
HF RB I AIR. Pre•ideni 

1.501174I-1616 

Name  
Title   
Company   
Address  
City  State 
Zip   Phone   

111111 

IFIRST CLASS PERMIT NO 1571 ENGLEWOOD CO 

BUSINESS REPLY MAIL 

POSTAGE WILL BE PAID BY ADDRESSEE 

tri 
=111111Mt 

do Communications Technology Publications Corp. 
P.O. Box 3208 
Englewood, CO 80155 

NO POSTAGE 
NECESSARY 
IF MAILED 
IN THE 

UNITED STATES 

8
8

-
S
L
-
O
0
8
-

I. 

111111 

BUSINESS REPLY MAIL 
FIRST CLASS PERMIT NO 1571 ENGLEWOOD CO 

POSTAGE WILL BE PAID BY ADDRESSEE 

'SS 
International Satellite Systems 
do Communications Technology Publications Corp 
P.O. Box 3208 
Englewood, CO 80155 

NO POSTAGE 
NECESSARY 
IF MAILED 
IN THE 

UNITED STATES 

z 
cf; 

0 3 

a" 
z 

o —a' 
cn— 
su 
el 

CD ci) 
co u) 

(7). 
3 



ANNOUNCING 
THE FIRST EXCLUSIVE 

24-HOUR NETWORK 
DEVOTED TO 
THE LAST GREAT 
PERSONAL ADVENTURE 

...TRAVEL. 

VISIT US AT THE 
WESTERN CABLE SHOW 

BOOTH 1230 

L 
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ON THE $300 BILLION U.S. TRAVEL INDUSTRY 

THE TRAVEL CHANNEL... Providing exciting programming, 
fantastic consumer travel savings opportunities, plus cash 
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COMMITMENT TO VIEWER APPEAL 
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ming that entertains and informs about the world 
of travel. 
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programming every day! 

• Travel News Show sponsored in cooperation with 
TRAVEL WEEKLY, the national newspaper of the travel 
industry. 

• Travel Talk Show hosted by leading travel authority, 
Arthur Frommer. 

• Journey to Adventure with producer and host 
Gunther Less. 

• Live call-in talk shows with guest celebrities and 
travel experts, travel game shows and other entic-
ing travel programs. 

EXCLUSIVE TRAVEL DISCOUNTS 
INCREASE VIEWER AWARENESS AND CABLE VALUE. 
THE TRAVEL CHANNEL provides more than great pro-
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2 Minutes per Hour Local Advertising Avails—Local 
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LAN system design 
using split-band tap units 
New developments in local area network 
technology may, in many cases, find applica-
tion in the CATV environment. This article 
focuses on one such development, a new tap 
unit for split-band single-cable two-way systems. 
The new tap is designed to solve a problem 
that has been a nemesis for CATV two-way 
system design in the past: the return path. The 
problems resulting from the use of standard 
CATV tap units in two-way plant design and a 
number of existing "solutions" are discussed. 
As well, systems designed with standard CATV 
taps and split-band taps are compared. The 
improvements resulting from the use of the new 
tap unit are quantified, where possible, and the 
more subtle operational implications are 
analyzed. 

By Joseph P. Preschutti 
President, Broadband Networks Inc 

The first commercially successful large scale 
use of two-way CATV technology is the local 
area network (LAN) industry application of 
broadband in high-performance data com-
munications systems. Although CATV system 
equipment has been "capable" of two-way 
operation, the lack of any major profitable 
operations has limited the deployment of func-
tional two-way broadband systems in the CATV 

Figure 1: Feeder design using standard CATV taps 
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industry. LAN industry activity has reignited the 
development of new equipment for two-way 
systems. These new developments include 
efficient high-speed data transmission devices 
such as modems, system status monitoring and 
fault detection equipment, and others that affect 
the implementation of the basic distribution 
system itself. 
The broadband system designer will find a 

wealth of new ideas and improvements in the 
state of the art by keeping abreast of new 
developments in the LAN marketplace. To a 
large extent, these developments are being 
driven by a market that is inherently unfamiliar 
and uncomfortable with current broadband 

technology, yet requires the capability of broad-
band to deliver high-performance systems. 
Because of this need for "user-friendliness" 
standardization, simplicity and reliabirty of 
operation of the broadband plant are high 
priorities. 

Control of reverse path loss 
CATV systems are designed using standard 

CAN tap units, which are selected to provide 
adequate control of the RF signal power 
delivered to the subscriber. LAN systems 
require tight control of the return system as well 
as the forward system. The LAN system 
designer is handcuffed by the standard CAN 
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Table 1: Performance benefits, split-band vs. CATV tap 

Return system path 
loss variation, 
P(var), dB 

Ingress 
susceptibility, dB 

Modem transmit 
power, minimum, dB 

Carrier-to-noise 
ratio, dB 

Adjacent channel 
interference, dB 

CAN tap 
system 

12 

28 

38 

ref 

ref 

Split-band 
tap system 

3 

31 

34 

+4 

9 

Improvement 

9 

3 

4 

4 

9 

tap unit when attempts are made to control me 
reverse system. 

Refer to Figure 1 for an illustration of this prob-
lem. Assume a system requiring +10 dBmV 
out of the tap using amplifiers with +48 dBmV 
forward output signal level. The designer selects 
a 38 dB tap for the first tap off the amp output. 
Now, a transmitter placed at this tap unit is 
required to overcome this 38 dB of tap loss. 
On the same feeder leg the end-of-line taps, 
having values of 10 or 7 dB, present cumula-
tive return path losses back to the amplifier of 
less than 26 dB. This discrepancy arises due 
to the nature of the coaxial cable frequency-
dependent attenuation characteristics. Since the 
loss of the cable is significantly less at the lower 
frequencies, the reverse system path loss is 
much lower at these end-of-line locations. The 
net result is a very wide variation in the return 
path loss of the system. 
A brute force solution to the problem is to 

specify the modem transmit output level differ-
ently for each tap location in the system. Pro-
cedures requiring manual modem adjustment 
for each tap die a quick death in practice 
because of the technical difficulties required to 
operate systems in this manner. The wide 
margin for error in modem adjustment, 12 dB, 
results in the possibility of having modems that 
are not adjusted properly (either overloading 
the vulnerable return system or being injected 
at too low a level for proper performance). 
More elaborate schemes with automatic 

modem output level adjustment via protocols 
involving remote sensing and command of 
modem transmit levels have been attempted 
to solve the problem of reverse path loss varia-
tions. These solutions result in added cost and 
complexity of both the terminal equipment and 
the headend equipment. The possibility of these 
systems being vulnerable to reacting to faults 
in the distribution system plant adds further 
complexity to the utilization and operation of 
systems in this manner. 

Prudent system design should not specify a 
12 dB variation in a major parameter. Thus, 
specifications on return path loss variation in 

LANs require system design techniques for 
single-cable two-way plant that differ from those 
generally used in CAN system design. Since 
the designer must control the variation of the 
return path loss, the only means available using 
standard CAN taps is to limit the reach of the 
feeder. This limited reach is the result of the 
actions required to limit the path loss variations, 
namely, reducing the amp outputs and limiting 
the use of cable between actives and end-of-
lines. 

Figure 2: Split-band tap 
unit functional block diagram 
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Lower amplifier output levels require lower 
value taps, thus reducing the maximum reverse 
path loss. In addition, the end of feeder is 
limited. The amount of coaxial cable used 
between amplifiers or from an amp to an end-
of-line tap is specified so that the minimum path 
loss is increased. Both of these actions result 
in higher installation cost, increased use of costly 
actives and a marginal improvement in the per-
formance of the system vis-a-vis return path loss 
variations. 
The simplest solution to this problem would 

be the use of a split-band tap unit that allows 
the designer to freely select the forward system 
tap value independent of the return system, and 
vice versa. A number of advantages become 
evident when such a device is used. 

First, and foremost, the tap outlet can have 
a standardized and controlled specification for 
injection of transmitted RF power, similar to the 
control now exercised over the forward system 
output. This means that the two-way broadband 
system equipment specifications for transmit 
power could be designated within 3 dB, just 
as they are for receive power. Furthermore, the 
maintenance procedures used could be 
improved to the point similar to those used by 
the phone company. That is, you don't need 
a meter to plug in a phone and good sense 
dictates that a reasonable approach to coaxial 
installation is an attempt to emulate this 
simplicity. 
Another benefit is that the LAN system can 

utilize the more powerful amplifier technologies 
available in the CAN marketplace such as 
power doubling, power quadrupling, feedfor-
ward and others. These technologies make 
good economic sense in the LAN environment 
but previously could not be taken advantage 
of because of the need to artificially limit the 
amp output because of reverse path loss 
specifications using standard CAN taps. As 
well, the system can be allowed to extend to 
the reach naturally available to the forward 
system, again not being constrained by the 
limitations involved in meeting return path loss 
specifications. 

Finally, more subtle benefits accrue when 
using this system design technique. These 
benefits are uncovered when system designs 
using the split-band tap unit are compared to 
LANs using standard CAN taps. They include 
an improvement in the immunity of the system 
to ingress, a reduction in the modem transmit 
power required, improved adjacent channel 
interference performance and possible 
improvements in basic parameters such as 

Figure 3: Feeder design using split-band tap units 
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carrier-to-noise and carrier-to-intermodulation 
performance. 

Inside a split-band tap system 
The "dual-value" split-band tap is shown in 

Figure 2. The addition of circuitry that allows 
the individual adjustment of tap attenuation 
value between the RF coupling element and 
the signal splitting circuits provides a simple and 
effective means of designing split-band systems 
with both downstream and upstream path 
losses being controlled. 

With the split-band tap unit, the situation 
illustrated in Figure 1 involving the amplifier with 
+48 dBmV could have as the first tap unit one 
with a base value of 33 dB instead of a stan-

dard 38 dB tap unit. This 33 dB tap then would 
have an additional 5 dB pad plugged in to the 
forward path to provide the proper level of +10 
dBmV out of the tap while the return path loss 
would be only 33 dB. (Figure 3 illustrates this 
concept.) Furthermore, the end-of-line tap could 
be a base tap of 10 dB with an additional plug-in 
7 dB attenuator in the return path instead of 
a standard CAN 10 dB tap. This would increase 
the tap value from 10 to 17 dB for the return 
path and result in the path loss being 33 dB 
from this end-of-line tap unit. Thus, the return 
system has been designed with a fixed value 
of 33 dB for return system path loss instead of 
having the 12 dB variation inherent with the use 
of standard CATV tap units. 

When you put money down for cable amplifiers, 
they should stay in the running. Bet on Triple 
Crown to go the distance; from the head end, down 
the mainline, all the way to the viewer, with a proud 
finish. 

Triple Crown products have reliability built into 
every unit. Our CATV amplifiers combine gain 
block and hybrid I.C. technologies for optimum 
performance. Interstage gain and slope, input 
equalizer and variable attenuator ensure correct 
levels at each stage of amplification. We have 
equipment to suit all system design applications, 
with a wide variety of gains, equalizations and 
output capabilities as well as automatic, manual, 
or thermal level control. 
When it comes down to the wire, Triple Crown 

amplifiers are a sure thing for reliable 
performance. Bet on it . . . the odds are in your 
favour! Reader Service Number 26 

tit *sr.- tÉe 
TRIPLE CROWN  çie,)  ELECTRONICS 

.:_j><„, 
4560 Fieldgate Drive \., 700 West Hillsboro Blvd. 
Mississauga, Ontario L4W 3W6 Deerfield Beach, Florida 33441 
(416) 629-1111 (305) 429-0870 

In order to analyze the effect of the dual-value 
split-band tap (SBT) on the performance of a 
system it is necessary to define certain param-
eters. For the following analysis it will be 
assumed that: 1) The "basic tap value" of the 
SBT is a 3 dB step tap assortment with the 
highest value being 33 dB; 2) 1 dB step atten-
uators can be used as plug-in devices in the 
"pad" areas shown in Figure 4; and 3) the pad 
value attenuation is limited to a maximum of 
7 dB. 
Computations of path loss values were made 

for a split-band system with the spectrum from 
5 to 175 MHz used for upstream transmission 
and from 230 to 450 MHz for downstream 
transmission. The downstream value of the tap 
outlet signal level was specified as a minimum 
of +10 dBmV at the highest channel in the for-
ward spectrum. The system was tapped at 
regular intervals of 80 feet with the appropriate 
value eight-port tap being used. In-line feeder 
equalizers were specified to limit in-band tilt to 
a maximum amount of 3 dB. This resulted in 
placement of in-line equalizers at spacings of 
320 feet using attenuation values for 0.500 
inches gas injected dielectric solid aluminum 
coaxial cable. 
Two different amplifier output levels were 

analyzed: +45 dBmV and +48 dBmV. Several 
different feeder designs were calculated includ-
ing: 1) a feeder with no splitters, in which only 
coaxial cable, tap and in-line equalizers were 
used; 2) a feeder as in the first case except with 
a splitter at the amplifier output; and 3) a feeder 
as in the first case except with a high-loss leg 
of an 8 dB directional coupler driving the line. 
The following parameters were calculated: 

1) tap outlet signal level at 450 MHz; 2) tap outlet 
signal level at 230 MHz; 3) path loss to amp 
input at 175 MHz for a signal injected at the tap 
outlet; and 4) path loss to amp as in the third 
case except at 5 MHz. 
Three main system configurations were 

investigated: 1) standard CAN taps using stan-
dard in-line equalizers; 2) standard CAN taps 
using special in-line equalizers with the capa-
bility of installing flat attenuation as well as 
equalization; and 3) split-band tap units with 
standard in-line equalizers. 
The effects of these system configurations on 

the reverse path loss variations are presented 
in Figures 4 through 9. Figures 4, 5 and 6 illus-
trate the case of a +48 dBmV amplifier output, 
while Figures 7, 8 and 9 show the case of a 
+45 dBmV amplifier output. Figures 10 and 
11 show the effect on the forward system tap 
output window for standard and split-band taps. 

Results and improvements 
Figures 4 and 7 represent current state-of-

the-art system design procedures. The effect 
of lowering the amplifier output level was to 
reduce the reverse path loss variation from 10 
to 8.5 dB. The cost of lowering amplifier output 
levels 3 dB is quite substantial compared to the 
1.5 dB improvement achieved by this method. 

If an in-line equalizer device that allows con-
trol of reverse path flat loss as well as frequency 
compensation circuits was used, as in Figures 
5 and 8, the reverse path loss variations would 
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The ICM CG-7000 character generator. 
In character generators, quality doesn't have 
to mean complicated — or expensive. 

The CG-7000 from ICM is simple to 
operate, regardless of your background. Its 
capabilities are as wide ranging as many 
models that cost far more, from genlock to 
colorizing, from special effects to the avail-
ability of multiple fonts. And its utility is 
rock-solid: the CG-7000 will do what you 
want, simply, swiftly, surely. There's even 
an unlimited modular memory capacity to 
let you store material forever. 

What it won't do is burden you with an 
enormous investment cost. For full informa-
tion on the CG-7000 and its base price of 
$1,995, call Toll Free or write for a 
free catalog today. 

VIDEO ULJUL 
P.O. Box 26330 701 W. Sheridan Ave, 
Oklahoma City, OK 73126 Toll Free (800) 426-9825 
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Figure 4: Reverse path 
loss window* 
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be 7 and 5 dB, respectively, for the cases of 
+48 and +45 dBmV amplifier output levels. 
This represents an improvement of 3 and 3.5 
dB, respectively. 
When split-band taps are ysed the results 

shown in Figures 6 and 9 are achieved. The 
design window for reverse path loss can be con-
trolled to within 1 dB at 175 MHz with a 3 dB 
variation at 5 MHz being contributed by the in-
line equalizer. This represents an improvement 
over both of the preceding configurations, with 
the reverse path loss variations decreasing by 
7 dB when compared to the standard configura-
tion and 4 dB better than a system utilizing a 
special in-line equalizer device, for systems 
using +48 dBmV amplifier output levels. 
The forward system design window, which 

is shown in Figures 10 and 11, also is improved 
somewhat using the split-band tap. The window 
at 450 MHz is 1 dB for the split-band tap unit, 
while it is 3 dB for the standard CATV tap unit. 
Variations at 230 MHz are decreased from 4 
to 3 dB. 
A comparison of the performance improve-

ments of the return system is summarized 
in Table 1 and explained in the following 
paragraphs. 

Return path loss variations — This is the 
primary variable controlled by the split-band tap 
unit. The variations in the return path loss are 
effectively reduced from the 12 and 7 dB values 
with standard CATV taps to a maximum of 3 
dB at 5 MHz with the SBT. Thus, the total 
boundary for variations including in-band 
equalization and available dB values of the tap 

Figure 5: Reverse path 
loss window* 

At
te

nu
at

io
n,

 
d
B
 

38 

37 

36 

35 

34 

33 

32 

31 

30 

29 

28 

27 

26 — — — — — — — — 

5 Frequency, MHz 175 

• Using standard CATV taps, +48 
dBmV amplifier output. padded in-line 
equalizer. 

>mproved by 9 and 4 dB, respectively. 
Minimum modem RF transmit output — The 

minimum output signal power required of the 
RF modem transmitter can be 4 dB lower than 
with the standard CATV tap, as shown in the 
example. With the standard CATV tap, 38 dB 
path loss was encountered, while with the 
SBT, 34 dB was the maximum path loss 
encountered. 

Susceptibility to ingress — Using standard 
CATV tap technology the lower boundary on 
path loss for signals injected at the tap outlet 
was 28 dB. With the split-band tap unit, the 
designer has the flexibility to choose the speci-
fication of the dB value of the reverse injection. 
In the example shown, the system is designed 
around a 33.5 dB + 0.5 dB window at 175 
MHz. Compared to standard techniques, the 
system as designed has a 3 dB higher minimum 
path loss. With the SBT the designer has the 
flexibility to trade off the modem transmit power 
required for more ingress susceptibility. For 
instance, if the return path loss specification was 
chosen to be 36 dB, we would have a 6 dB 
improvement in the susceptibility to ingress. 
Adjacent channel interference — This will 

improve, assuming fixed modem transmit 
power, by the same amount as the return path 
loss variation. In this case, 7 and 4 dB respec-
tively, compared to the two techniques that can 
be employed using standard CATV taps. 
However, if modem transmit levels are adjusted, 
this parameter would be roughly equivalent with 
both systems. The susceptibility to error in the 
ongoing operation of the system is much less 

Figure 6: Reverse path 
loss window* 
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with the SBT. 
Carrier-to-noise ratio — Worst case carrier-to-

noise ratio will improve by the dB difference 
between the maximum path loss incurred by 
a signal injected into either system. In this case 
the improvement will be 4 dB. Needless to say, 
a 4 dB improvement in CNR is not insubstantial. 

Carrier-to-intermodulation ratio — Worst case 
carrier-to-intermodulation ratio will improve by 
at least twice the dB value for adjacent channel 
performance improvement for second order 
intermodulation products and three times the 
dB value for third order terms. This is dependent 
upon whether modem RF output levels are fixed 
or adjusted independently for each outlet. If the 
fixed specification is used, the improvements 
will accrue. 

Design, installation and cost 
When designing with the split-band tap unit 

the designer must select pad values for both 
forward and reverse paths, as well as select the 
basic tap value. In addition, the documentation 
of the system design must include this informa-
tion for the system installer. 

Installation of the split-band tap will require 
the proper installation of the pads, as well as 
the basic tap value. The added time for this 
operation is about three minutes, if done prior 
to or concurrent with tap installation. 
The cost of the split-band tap is substantially 

higher than the CATV tap due to the added 
complexity of the device and the relatively lower 
volume of production of this specialized prod-
uct. Fortunately, however, there are several 
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The new 'SOLUTION ONE' 
For simplified 2-button master control over 

all TV/VCR/pay T.V. switching. 
It's the answer you've been waiting for, 

SOLUTION ONE 
VC R SWITCHER 

ELECTRONICS INC 

n CONV DECODER TO V C R ri VIEW 
It CABLE TO T V   TV 

CONV DECODER TO T V VIEW 
A= CABLE TO V C R _GI._ VCR 

Forget those older big box units with their truck-
dashboard styling. Forget the number of knobs, 
dials and switches it takes to operate them. 
Discover instead the new breed of TV/VCR 
Switcher from SEAM Electronics that does a 
great deal more, for a good deal less! 

With our revolutionary SOLUTION ONE' Switcher 
in command, quick convenient changeover is 
accomplished by simply depressing or releasing 
two pushbuttons. You lose nothing - and simplify 
everything. All possible combinations of regular 
TV viewing, pay television, cable input, taped VCR 
content, rental movies, monitoring and even 
recording or recording-while-viewing are 
accommodated. The converter continues its 
regular function under its guidance. Stereo, 
cable-ready and remote control convenience, 
lost due to pay T.V. decoder limitation, is restored. 
What you achieve in total is faster, no nonsense, 
error-free central control over selection! 
Check its other impressive credentials... 
• The device is 'passive', requiring no direct AC 

power source - a real bonus in a crowded 
multi-component setup. 

• Installation is a straightforward, once only 
operation using standard CATV coaxial cable 
connections; maintenance is virtually non-
existent. 

• Innovative passive R.F. switch design supplies 
a minimum isolation of 70 DB up to 100 MHZ 
and 60 DB up to 450 MHZ thus assuring long 
life, interference free operation (full specifica-
tions on request). 

• Compact slimline styling (6.8" x 3.5" x 1.5") 
with a furniture-quality simulated walnut finish 
and gold tone accent trim. 

• Comes fully packaged with Owner's Manual 
and one year limited warranty. 

• And the cost? A mere fraction of the price tag 
of those larger 'active units. 

• Switch over to the superior 'SOLUTION ONE' - 
its right on the money! 

Manufactured by S î H,, ELECTRONICS INC. 

Contact us directly at 

SEAM ELECTRONICS INC., 
225 Nugget Avenue, Unit #1 
Agincourt, Ontario, Canada 
M1S 3L2 • (416) 292-6640 
Dealer Enquiries Welcome 
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Figure 7: Reverse path 
loss window* 
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counterbalancing cost savings parameters. The 
reduced cost due to a reduction in the number 
of amplifiers is a considerable savings. The 
reduction in the ease of meeting system com-
pliance tests with a system that easily fits a set 
of specifications rather than one in which high-
performance specifications are only marginally 
met also must be considered. 
The cost of utilizing an in-line equalizer with 

the ability to add flat loss as required to optimize 
the system path loss performance improves the 
variation somewhat when designing with stan-
dard CATV taps at a lower cost than the split-
band tap, but with lower performance. Further, 

Figure 8: Reverse path 
loss window* 
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the ongoing maintenance and use costs for the 
network can be profoundly different. The ability 
to fix RF modem transmit levels and the reduc-
tion in the number of actives will yield measur-
ably higher reliability systems. 
The purpose of this analysis was to detail the 

performance improvements that are realizable 
with the use of split-band tap units. Another 
approach to an analysis of this is to fix the 
specification of a system and compare the 
costs. One such analysis reported to me 
involved a system using four-port taps spaced 
at 40 feet and designed for a 6 dB path loss 
variation contribution by the tapped portion of 

Figure 9: Reverse path 
loss window* 
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the system. The designer was able to reduce 
the cost of the system by improving the tap-to-
amplifier ratio from 10 taps per amp using 
standard CATV technology to 18 taps per 
amplifier using the split-band tap unit. The cost 
reduction was due to the reduction in the 
number of amplifiers in the system. 

Finally, the cost of upgrading the tap unit from 
the standard CATV version to the split-band ver-
sion, when compared to the overall cost of 
installing a broadband distribution system, is 
less than 2 percent. 

Summary and conclusions 
The use of broadband systems for data com-

munications LANs such as the IEEE 802.4 and 
MAP applications require performance speci-
fications that are not optimized using standard 
CAN tap units in single-cable split-band system 
designs. Optimum configuration of these 
systems requires the use of a dual-value tap 
unit, which allows the designer to control 
reverse system path loss to the same degree 
that control is exercised in the forward system 
design. 
Use of the dual-value tap unit will result in 

substantial performance improvements over the 
current state of the art in most critical perfor-
mance parameters. I 

Author's note: I wish to acknowledge the assist-
ance of several individuals who contributed 
ideas, analysis input and criticism. These are: 
Steve Davidson from the Jerrold Division of 
General Instrument; Colin Horton from C-COR 
Electronics; Jay Steger of Magnavox; and from 
the Industrial Computer Group of Allen-Bradley, 
Jim Fischer and Dick Foster. 
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Now MMII)S Operators Don't 
Have To GoThrough Channels 
To Double Their Channels. 

GENERAL 
ELECTRIC 

POWER 

CONVERTER 

ADO 

al CUM 

A 

CHANNEL PARENTAL SPECIAL 
BLOCKED CONTROL EVENT 

CHANNEL VOLUME 
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The Comband System. 
Forget about red tape. Because now you can take 
channel expansion into your own hands. 

All it takes is the Comband R system from 
General Electric. 

The Comband system is a necessity for all Multi-
channel Multipoint Distribution Service operators 
and Instructional Television Fixed Service operators. 
Because its unique two-for-one technology lets you 
quickly double the channels within your allotted 
bandwidth. 

The system also offers other features that will 
enable your operation to reap greater profits. It's 
flexible, stereo-ready and contains an unsurpassed 
one-way addressable baseband system. Plus the 

Comband bandwidth compression process makes 
signal theft virtually impossible. Unauthorized pro-
grams cannot be seen or heard. 

The modular design of the Comband system 
allows you to control when, and to what extent, you 
upgrade your operation. So whether you're planning 
to enter a market or planning to capture a larger 
share of one, you can do so with minimum time and 
expense with a Comband system. 

Before you make any further plans, see the 
Comband system in action. Call Ron Polomsky at 
1-800-432-2253 to arrange a Comband demonstration. 

Because when it comes to doubling the capabili-
ties of your operation, we're the authority. 

"GE" and "Comband" are registered trademarks of the General Electric Company. 
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Modems: The vital link for CATV 
Modems are nothing new in the cable industry. 
In fact, they have been in use for many years 
in headends, providing news and weather 
information, stock market reports, community 
services and advertisements for cable viewers. 
They have become a crucial part in the address-
able systems of today, and their importance has 
spread outside the headend, playing a key role 
in the advent of computerized billing services, 
customer sales and pay-per-view ordering for 
large MS0s. They have opened the door to new 
profit opportunities for operators by allowing 
data communications on broadband systems, 
producing alternatives to conventional methods 
such as telephone lines. 

By Todd Lomaro 
Chef Digital Network Engineer 

United Artists Cablesystems Corp 

Data communications is the movement of 
information from one point to another by means 
of electrical transmission. The binary informa-
tion stored in one computer can be transferred 
to another through several mediums, the most 
common being the telephone system. A 
modem (the acronym for modulator/demodu-
lator) provides the interface between the com-
puter and the telephone circuit by converting 
or modulating the binary data into a form that 
is acceptable for telephone (voice frequency) 
transmission. A modem on the receiving end 
of the transmission demodulates the signals 
back into binary data. 

Centralized data can be accessed from 
remote terminals and systems hundreds of 
miles away via telephone circuits and modems. 
Modems permit remote sites to transmit mail, 
transfer sales reports and orders, edit docu-
ments. and a host of other functions. Inventory 

control, personnel records, customer data and 
even billing can be accessed anytime, any 
place, providing updated information. 
Speed becomes a factor especially when on-

line interactive processing with a remote system 
is required. Communication circuits are rated 
by the speed in which data can be transmitted. 
Voice grade telephone circuits can provide 
transmission rates ranging from 300 to 9,600 
bits per second (BPS) or baud rate. The rate 
of transmission will, in fact, depend on how fast 
the modem can modulate the information 
(transmission only will be as fast as the slowest 
modem in the link). Most commercially available 
modems modulate at speeds between 300 and 
2,400 BPS. The more sophisticated modems 
can transmit at speeds of 9,600 BPS and up. 

With increases in technology, particularly in 
high-grade data lines and broadband cable, 
speeds in excess of several megabits per 
second can be achieved. The higher speed 
modems are generally in use with large main-
frame systems that facilitate a good deal of 
remote on-line activity. The faster modems 
require special data-only lines. These circuits 
usually are leased from the telephone company 
on a per-month basis and are needed for their 
increased bandwidth capabilities and immunity 
to interference that could cause errors and loss 
of data. 

Modems in the headend 
Modems first appeared in the cable system 

headend about 10 years ago, providing news 
and weather information from the United Press 
International (UPI) for broadcast on cable TV. 
The information was transmitted via telephone 
lines into the headend where a modem would 
demodulate the signal and feed the data to a 

Figure 1: Data transmission for bulletin board service 
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character generator. The news and weather 
information then was broadcast on a barker 
channel continuously through the cable. 
The ability to transmit data up to the head-

end for processing and eventual broadcast 
gave rise to other cable services such as com-
munity bulletin boards and classified ad stations 
(Figure 1). Customer information could be 
entered on a computer terminal at a central loca-
tion and the data forwarded by phone line to 
the originating headend. The data then would 
be received by modem and eventually pro-
cessed by a character generator. 

Addressability and how to achieve it have 
become increasing concerns for system 
operators. There are several approaches to the 
idea. Systems that are one-way addressable 
require an addressing computer and an 
address controller, or an FSK (frequency shift 
keying) generator in the headend. The FSK 
generator is in essence an RF modem in which 
FSK is a modulation technique. Converter 
address information is stored on the computer 
and downloaded to the controller or modem. 
The data then is RF-modulated and combined 
with video/audio signals, which in turn are dis-
tributed in the system. The address informa-
tion then is demodulated by the set-top con-
verter (internal modem) that has stored in 
memory the proper address codes. The 
address code received by the converter is 
checked against the code in its memory for 
authorization. 
A graphic example of this process is shown 

by a block diagram of the General Electric Corn-
band System in Figure 2. There are three com-
ponents for the addressing system: 1) Corn-
band addressing computer, 2) computer inter-
face and 3) FSK generator. (A host or billing 
computer can be interfaced onto the front-end.) 
These items provide the one-way addressability 
of the system, allowing operator control over 
viewing channels and PPV events for customers. 
But the use of a modem in the headend does 
not stop just with services for customers. 
A relatively new application for modems 

within the headend is that of remote headend 
telemetry. Test equipment in the headend can 
be accessed and operated remotely by field 
personnel. A computer can be instructed to per-
form several measurements, such as taking 
video and audio levels, and the data fed to a 
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modem for transmission back to the field for 
analysis. The information can be transmitted by 
telephone, or an RF modem can interface 
directly with the existing cable. The signals at 
the output of the modem are combined with 
the headend signals. The receiving system 
extrapolates and converts the information and 
transfers it to a printer for immediate analysis 
or to a computer for storage. 

Billing systems and PPV ordering 
Most billing systems utilize modems in all 

aspects of their services. CableData, for 
example, provides a complete computer 
system that enables billing services, order entry, 
service scheduling, inventory control (con-
verters) and customer information tracking for 
the cable industry. Utilizing a Tandem TXP 
computer and several modems, these important, 
everyday functions can be provided for entire 
systems and divisions regardless of locations. 
Four Eastern division systems of United Artists 
Cablesystems (Oakland, N.J.; Westchester, 
N.Y.; Brookhaven, N.Y.; and Massachusetts) all 
are on-line, with modems and terminals, to the 
division's main data processing center in New 
Jersey. A Paradyne 9,600 baud modem allows 
the on-line interactive processing of data to take 
place between the remote terminal and the 
Tandem system. 
Modems rapidly are becoming the key to 

effective and efficient PPV services for cus-
tomers as well. There are several methods to 
the PPV ordering process. Perhaps the most 
predominant method is manual call-in where 
customers tell an operator what program they 
want to buy. The information is entered into a 
billing computer (for instance. the CableData 

Figure 2: General Electric's Comband System 
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system), which processes and off-loads the 
proper addressing codes to the system con-
troller in the headend. If the billing system is 
located outside the headend, then the com-
munication link is provided by modems. 
Another method of PPV ordering offered by 

CableData is an automatic order-taking device 
or phone entry processor (PEP). PEP is an 
ordering system that allows the customer to 
order PPV events by pressing a sequence of 
digits on a touch-tone phone. It eliminates the 
need for manual processing of orders and no 
additional hardware is required in the home. 
The PEP utilizes a modem to convert the touch-
tone pulse into a binary data base, which then 
can be accessed for billing and converter 

address code information. The pertinent infor 
mation (in order to ensure a "hit" on the con 
verter) is uplinked to the headend addressing 
system through a modem. 

LANs and broadband systems 
Although still relatively new to the cable indus-

try — and yet another utilization of modems — 
are communication networks. A local area net-
work (LAN) permits terminals to share resources 
such as processing, storage and printers 
through a private communication system. It is 
a baseband system, in that information travels 
over a single channel that comprises the entire 
bandwidth of the medium (coaxial cable). Base-
band LANs, however, are restricted in a certain 
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Panasonic CATV. 
For a number  of good reasons. 

Reliability has long been a Panasonic 
trademark. But the 99.88% success 
rate of our first CATV converter* is 
only one reason to choose Panasonic 
CATV components. Our performance, 
features and full line are equally 
good reasons. 

The VCS-1 Switcher. 
For your subscribers who want to 
get the most out of their video com-
ponents, offer them the Panasonic n 
VCS-1 switcher. 
The VCS-1 lets your subscribers 

record a pay channel while they 
watch a basic channel. In fact, your 
subscribers can record any CATV 
channel while they watch any one 
of four video sources. Like a second 
VCR, a second converter/descram-
bler—even a video camera. 

To get the VCS-1 message to 
your subscribers, Panasonic 
provides extensive marketing sup-
port. Like cooperative advertising 
funds, statement stuffers, point-of-
purchase displays, create kits con-
taining complete print ads—even a 
TV spot to run on your local avails. 

The TZ-PC120 and 
TZ-PC150 converters. 

Our Non-Addressable Remote 
Converter, the TZ-PC120, features 

68-channel capability Each channel 
is precisely controlled by phase-
locked synthesized tuning, switch-
able between HRC and Standard/ 
IRO offsets. 
We didn't forget the favorite-

channel memory. In fact, the 
TZ-P0120 can store up to 68 chan-
nels. It also features direct-access 
tuning, two-speed all-channel scan 
and last-channel recall. All this 
without an "Enter" button. 
When it comes to our optional 
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parental control, the TZ-PC120 
lets your subscribers lock out the 
sensitive channels they don't want 
their children to see, without affect-
ing the remaining channels. And 
thanks to our innovative Stored 
Charge Non-Volatile Memory, 
parental control channels and 
other memory functions will not be 
affected by a power outage. There's 
also an 18-button infrared remote 
control. It's compact, controls every 
function and comes complete with 
Panasonic batteries. 

For your subscribers who want 
even more, there's the TZ-PC150. It 
has all the features of the TZ-PC120 
plus volume control and mute. 
Parental control and base-band 
audio and video outputs are optional. 

The new addressable 
PC-200 converter. 

When it comes to your headend, the 
new PC-200 addressable converter 

can help give you a head start. 
Downloadable features include 
channel map, channel authorization, 
clear parental control, initial activation 
and emergency alert. 
The PC-200 also features 68 

channels, a full-function infrared 
remote control, electronic parental 
control, favorite-channel recall and 

two-speed scan. 
Pay-per-view capabilities include 

simultaneous events, multi-episode 
events and both inclusive and 
exclusive events. 

Panasonic CATV components. 
The performance and features your 
subscribers want. The reliability you 
demand. •Based on in-warranty repairs as of 4 1 86 

from all converters sold since 8 84 

For more information, contact 
Panasonic Industrial Company, 
Video Communications Division, 
One Panasonic Way, Secaucus, 
NJ 07094. Or call: 

East Coast: (201) 392-4109 
West Coast: (415) 672-2592 

Panasonic 
Industrial Company 
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capacity since baseband signaling cannot 
be propagated over long distances without 
degradation. 
The limitations of baseband LANs can be 

overcome through the use of modems to tie in 
remote terminals into a network. These terminals 
can share network resources, as if they were 
a local node. Although a minimal additional cost 
(of modem and phone lines) must be incurred, 
increased data communication and, hence, 
increased productivity can be achieved. United 
Artists' UACCN ET (Figure 3) is a local/wide area 
PC network that couples all company IBM (or 
equivalent) PCs, providing shared programs 
and data resources for local PCs as well as 
remote systems. All remote PCs have the ability 
to network, and send and receive information 
by means of electronic mail. 

But the most promising method of data com-
munication, especially for cable operators, is 
broadband networks. Unlike baseband 
systems, broadband communications can carry 
a number of channels simultaneously on the 
same medium. Since signals are RF-modulated, 
propagation characteristics far exceed those 
of baseband networks. A variety of applications 
for broadband systems are possible. 

There are two advantages to broadband net-
works: cost and reliability. RF modems that 
attach to the cable replace voice-frequency 
modems needed for telephone lines. They are 
generally cheaper, faster and more reliable than 
voice-frequency modems. The bit error rate 
(BER) for cable is much less than for telephone 
lines, which adds to the integrity and confidence 
for broadband networks Another cost advan-

tage is savings from the leasing of phone lines, 
which, depending on the type, can be the big-
gest expense for remote communications. 
These advantages, along with the ability not 
only to carry voice and data but also quality 
video, give rise to opportunities for the CATV 
industry outside that of entertainment TV. 

Opening the door 
The modem probably is the most overlooked 

piece of hardware in the cable arena. But its 
service and, most of all, its flexibility have proven 
invaluable for operators and engineers. Now 
considered standard equipment for system 
headends, the modem has extended beyond 
its initial use in cable TV. It can open the door 
to new and exciting technologies for the entire 
industry. I 
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• New housing design improves 
RF integrity. 

• New carrying case — 1" foam 
protects all sides. 

• Metal reinforced front cover 
protects controls. Zippered 
storage pocket. 

• Meter indicates true 
peak levels. 

• Dual tuners — VHF and 
Super Band. 

• Electronic automatic shut-off. 

Available at leading Distributors 

Sadeico. Inc 
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Englewood, N.J. 07631 
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General Rep. for Europe: Catec AG 
Habsburgerstr 22, 6003 Luzern. 
Tel. 041/ 573636, Telex: 041/572796 
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Satisfaction 
guaranteed. 

We stand solidly behind every piece of cable equipment we sell. 

Head-end through drop materials, it performs the way we say, or we'll correct it — immediately. 

All items carry the manufacturer's full warranty. 

Call Cable Services with your next order, or for a free catalog: 1-800-233-8452. (In PA, call 1-800-332-8545) 

We'll also compete with any distributor on price, selection, delivery, and service. 
Aerial 

We stock all major brands, and can tailor packages to your needs. 
Underground 

Items arrive when you need them, not sooner or later. 

And our engineers and technicians can answer any questions you have about design, installation, or field performance. 

(à Cable Services Company Inc. 

_ 
Tools and safety 

2113 Marydale Avenue, Williamsport, PA 17701 
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Quality Always I 
Ten years ago, 
BRAD was founded on the principle that high quality, competitive prices and attention to customer service 
would assure a successful company. 

Corporate Headquarters 
1023 State Street 
Schenectady, NY 12301 
(518) 382-8000 



cemes to the Top 
NOW, 
we are proud to say, BRAD maintains its quality philosophy and has earned a reputation second to none in 
our industry. 

While keeping up with the rapidly changing technology, we have never lowered our quality standards or 
our emphasis on serving you, our valued customer. 

So thank you for helping BRAD become the largest independent sales and 
service facility of its kind. We look forward to another challenging decade. 

5906 Breckenridge Pkwy. 
Suite 1 
Tampa, FL 33610 
(813) 632-1721 

Call: 1-800-382-BRAD 
In NY, Call: 1-518-382-8000 
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BRAD Quality 
Aren't you glad some things never change? 

4630 Pacific Hwy. East 
Suite B-7 
Fife, WA 98424 
(206) 922-9011 

Highway 19 
Old Socco Road 
Cherokee, NC 28719 
(704) 497-5314 
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Baseband digital modems 
By P. Randall Bays 
Fairchild Data Corp 

Terrestrial microwave users should think twice 
about replacing their analog systems with digital 
microwave equipment. Instead, an investiga-
tion into effective ways to provide the efficiency 
of digital while maintaining the flexibility of 
analog is in order. 
One solution is the use of baseband digital 

modems (BDMs). BDMs only recently have 
found their place as a viable alternative to costly 
digital microwave. Their roots go back about 
15 years when the Canadian sector of RCA Ltd. 
made a few BDMs for a common carrier (called 
CNCP) for the transmittal of data above voice. 
The advent of digital data service (DDS) at 

1.544 MBPS and 58 kBPS by common carriers 
gave reason to private microwave users for 
placing these services on their own systems. 
Not only would private capabilities enable direct 
interface with DDS on the short haul, but it was 
much more cost-effective to place these high 
data rates on their own long-haul systems than 
pay thousands of dollars per year to lease these 
digital data services. BDMs are equipped with 
either a DS1 interface of V.35 interface to pro-
vide the interconnect to DDS. 

Subcarriers above voice/video 
Baseband digital modems generate their own 

subcarrier directly above the voice or video 
carrier in the range of 1 to 20 MHz. Figure 1 
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Figure 2: Typical microwave system application 
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Wavetek Report 3: LAN Leakage  

Is strange *ata leakling in2to you» LAN? 
No matter how well it's main-
tained, every Local Area Network 
is susceptible to leakage. Yours 
included. 

It's a subtle problem. Often 
unnoticed. Or unnoticeable. 
Perhaps even overlooked. 

But leakage is serious, 
nonetheless. With equally serious 
consequences. 

Ingress, in. Egress, out. 
The causes are simple. The diag-
nosis, however, isn't. 

Leakage occurs because of a 
breakdown at any of the vulner-
able points. A loose cable. A cor-
roded fitting. A nick in the cable. 
Usually, something minor enough 
that won't take the system down. 

Which is precisely why leak-
age goes undetected. 

LAN leakage comes in two 
forms. 

Ingress, where data seeps 
into your system from outside. 
Or egress, where your system is, 
in effect, broadcasting data that 
may interfere with airborne or 
other frequencies. 

Big Brother is watching. 
Egress leakage has the potential 
to be the more severe because 
it often affects off-air, shared 
frequency services. 

Your data leaking out 
threatens airline communica-
tions. It threatens military com-
munications. It threatens 
emergency communications. 

The problem is real. Leak-
age is a very sensitive issue. One 
that is attracting more than casual 
attention from the likes of the 
FCC and FAA. 

Already, the FCC has formu-
lated rules to address CATV leak-

the source and correct. age. Can LAN be far behind? 
If LAN operators don't 

police themselves now, they'll 
face potentially severe govern-
ment regulations and fines. Both 
very costly. 

The threat is real, too. 

Good in, garbage out. 
Ingress leakage, while not as po-
tentially dangerous as egress, can 
be costly in its own right. 

It threatens the integrity 
of the system you were hired to 
maintain. RF energy from out-
side sources, such as CB radios 
or other high level sources, seeps 
into your spectrum. It doesn't 
belong. It's unwanted. It messes 
things up. 

Transmission error rate 
increases. System reliability 
decreases. 

User complaints soar. 
All of a sudden you've got a 

problem for which, because of its 
subtlety you can't quickly get to 

The cure: routine testing. 
The best way to prevent leakage 
is to adopt a program of routine 
leakage testing. 

Wavetek can help. 
We can determine the scope 

of your current leakage problem. 
Recommend solutions. Help 
establish maintenance programs. 

And we can supply you with 
the proper leakage testing instru-
ments for the particular make-up 
of your LAN. 

Don't ignore leakage. It 
won't go away 

For more information on 
leakage or other broadband LAN 
performance testing, and for our 
fee booklet, Testing LAN Per-
formance write Wavetek Indiana, 
Inc., 5808 Churchman, RO. Box 
190, Beech Grove, Indiana 46107 

Or call toll flee 1 800 622-
5515. In Indiana, 317 788-5965. 

See us at the Western Cable Show, Booth 1160. 
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'BDMs only recently 
have found their place 
as a viable alternative to 
costly digital 
microwave' 

shows an analog radio with three Ti carriers 
above video. These carriers are distinct and 
independent from each other and the video. 
Digital internal filtering produces sharp roll-off 
characteristics that minimize the need for 
external filtering. 
The usefulness of having analog voice or 

video and multiple digital subcarriers is evident. 
While voice/video requirements are being 
satisfied, the same microwave radio can be 
equipped with multiple BDMs for independent 
applications like PBX interconnection, video 
teleconferencing, computer and local area net-
work (LAN) interconnections, and meeting the 
user's requirement for virtually any digital com-
munication application. 
Companies like McDonnell Douglas and New 

Mexico Public Services are using BDMs for 
digital video teleconferencing. Boeing Com-
puter Services implemented BDMs to transmit 
high-speed computer-aided designs to its main-
frame. Universities and school systems use 
them to interlink PBXs and LANs, and hospitals 
link computerized diagnostic equipment. Figure 
2 shows a typical example of mixing voice and 
data applications over a common analog micro-
wave radio. The M505(M) depicts a BDM 
receiving multiplexed data and modulating that 
information into the baseband of the radio. 

Placing the digital subcarrier directly into the 
baseband of the radio affects the deviation by 
no more than —2 dB. This leaves plenty of 
capacity for additional subchannel loading of 
the radio. 
A concern with placing digital data on micro-

wave radio is its greater sensitivity over analog 
to environmental factors associated with analog 
microwave radios. Technological break-
throughs in modulation schemes such as 
quadrature phase shift key (QPSK) and digital 
filtering have laid these concerns to rest. BDMs 
typically have a threshold of better than —6 dB 
from the radio threshold with the BDM measur-
ing a bit error rate (BER) of 10 -9 with 20 dB 
carrier-to-noise. This is important for radios 
susceptible to fade and jitter environments or 
that have an abundance of noise being 
modulated with the carrier. 

The best of both worlds 
Even though the analog system is dated or 

may not meet its original design standards, that 
does not make it unusable in meeting digital 
requirements. BDMs recently have influenced 
management decisions for maintaining an exist-
ing analog microwave radio. They offer micro-
wave operators the best of both worlds: the 
drop/insert and loading capabilities of analog 
and the efficiencies of digital data. í I 
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Agile Omni, the industry's most advanced 
receiver designed by the most relied upon 

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

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

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

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

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

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

Standard's proven RF 
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image rejection and lower 
differential gain and phase, 
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performance. C/N threshold 
is an impressive 6.5 dB at 
the wide 30 MHz bandwidth. 

Agile Omni is an afford-
able, flexible receiver 
designed to keep you in 
business, a commitment 
Standard backs with its 
unique 5-year warranty 
program. Contact us for 
further information. 
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P.O. Box 92151 
Los Angeles, CA 90009-2151 
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(In Calif. 800/824-7766, ext. 275) 
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RF shielding measurements of passives 
The following article will try to invalidate measurement techniques by 
presenting conflicting data. It is intended to stimulate thought and action 
rather than discredit others' attempts to find a clear solution. 

By Michael Holland 
Presdent Pico Macom Inc 

In the interests of meeting FCC RF leakage requirements, cable 
systems have been increasingly faced with the dilemma of trying to set 
standards for individual passive components in order to meet overall 
system leakage levels. The FCC, which will specify only maximum system 
leakage, does not set the individual requirements for components, even 
though their connections and location significantly affect the ultimate 
leakage level. The main problems we face in this area are: 

1) How to determine the minimum shielding requirement of a passive 
device while it is out of a system in order to know with certainty that 
it will not exceed maximum leakage levels when in the system; and 

2) How to measure the individual component in a test fixture in order 
to determine proper selections and acceptance standards. 

At the risk of a system fine or channel shutdown by the FCC, require-
ments usually are set conservatively by a cable system, making the 
product cost substantially higher than needed. This prime requirement 
of shielding often creates a situation in which other quality factors of 
a passive device, such as return loss and isolation, are overlooked. 
Increasing quality while reducing cost can be achieved only by taking 
the guesswork out of the methods presently used. 

Specifications 
The shielding requirements of passives presently are selected by 

guesswork, figuring typical signal levels in and a conservative level out, 
which, when hooked to a system, should limit leakage to the required 
maximum. Unfortunately, the physical size, shape and cables connected 
to the passive are as much a factor as the piece itself. Calculating 

resonances and reflections are only trial and error at best. In reality, the 
industry standard has grown with what was available from manufac-
turers. Three years ago —80 dB shielding was acceptable, two years 
ago —100 dB was the standard, and now —120 dB is minimally accept-
able (specifically with splitters). 
Due to the non-symmetry of most passives, test procedures, readings 

and equipment cannot come close in determining an actual leakage 
value such as —100 dB. They can show a subjective difference between 
two devices in similar cases only if the cases are in a linear size range 
to the chamber used for their testing. 

Manufacturers and large MSOs have been forced to make major 
product decisions and selections using test equipment consisting of 
poorly designed chambers, which sometimes are made from garbage 
cans in the hopes of showing they are doing their best. If a system had 
leakage problems, we all want to say we did the best possible job of 
prevention using state-of-the-art testing. This has caused many good 
engineers and scientists in our industry to avoid questioning conflicting 
data and nonsensical results. Without this pressure to have a "shielding 
number" in order to pass or fail, our engineers could be using proper 
scientific procedures in ruling out results when substantial questions and 
variances occur, rather than closing their eyes to the conflicting data. 
The pressure to determine acceptable requirements limits the possibility 

for our growth and understanding, holding us back from developing 
a better, lower cost product. This subject should become a priority for 
engineers to unite in developing future goals and mutually agreed-upon 
standards. The fact that so many drop components, such as taps, 
couplers and splitters, are needed for a system — with the potential for 
an additive leakage — makes this a critical subject. 

Let me relate some of the testing methods and findings we have made 
over the last five years and to point out some of the obvious technical 
problems found. In all methods we have heard of, examined or tried, 
it appears that no one, including us, has found an answer that is scien-
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Figure 2: Concentric chamber shielding 
method 
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ifically acceptable. The comments made here are intended to stimulate 
thought and call attention to the problem. Any positive testing is better 
han none if the results are kept in the same perspective as the validity 
of the procedures used. 

EMI testing 
Organizations like the IEEE are resources for vast information on the 

subject of electromagnetic interference (EMI) and shielding. Advanced 
EMI testing and shielding is commonplace in many other industries with 
similar problems to ours. This has caused the evolution of many test 
labs with chambers and equipment that cost over a million dollars. These 
are used constantly by experts and consultants on the leading edge 
of this technology. 
Why, then, do none of our CAN engineers, who use chambers made 

for under $1,000, ever consult or use data from these sources to support 
their methods? Wouldn't it be reasonable to compare to what we have 
found in our testing with that of a state-of-the-art test system that generates 
mathematical design and calibration standards? We all know this has 
not been done, because it would invalidate any results we presently have. 
Perhaps those concerned with overall system leakage might focus 

more attention on the basics of the components themselves. Trying to 
solve the problem before a device is installed (by proper selection) rather 
than after would be a benefit and a more effective means of prevention. 
The most common test method now used in the CAN industry con-

sists of a sealed cylindrical chamber with a (supposedly) matched pick-
up cylinder (see Figure 1). This technique is based upon the assump-
tion that we are injecting a signal into the device under test and absorb-
ing all the signal that escapes from it into the chamber inner tube. As 
a result, it is an easy task to measure what the difference between the 
signal you put in and what you get out in the chamber, as leakage. 

This appears straightforward until you test the theory by removing 
your sample expecting to get all the signal you put into the chamber 
out. When this is done, the results are disappointing. 
What if you get —50 dB out when you put 50 dB in with only a wire 

antenna inside fully radiating? Then you get —100 dB with a passive 
under test. What is your result? Is it —100 dB, the difference, the change 
in noise floor? If your method was correct, you would get out what you 
put in. This is not presently the case. As I will discuss later, these 
contradictions appear to invalidate the process, although comparative 
measurements between two devices of similar size can be made with 
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Figure 3: Typical two-way splitter test 
results 
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some degree of accuracy. These minor successes, without any degree 
of quantitative validity, have stunted our progress. 

Other testing methods 
Two other methods used in this type of EMI product testing are the 

attuned concentric chamber, which can be used only on cylindrical 
devices with symmetry such as a cable or connector, and the traditional 
shielded room with broadband antenna. 
The concentric chamber (Figure 2) relies on perfect impedance match-

ing between the chamber and the shield, measuring the change in 
impedance of this shield. The shielding or leakage then is mathematically 
computed. There is a whole series of military specification test procedures 
that use this technique (such as MIL-C-35999H). 

In general, this method revolves around the idea of a radiated signal 
being determined by the level of mismatch of the outer case of the con-
nector, cable, etc., to its load. The voltage developed in this slight 
mismatch has nowhere to go but outwards as radiation. Therefore, you 
are never trying to receive or capture this signal, which is in most cases 
too minute to measure effectively. This is similar to measurements using 
light interferometers in other sciences. 
The shielding effectiveness is defined as 

Vow 
20loglo ) 

where V is the injected signal into the test fixture applied across R. 
and Vou, is the voltage developed across the test sample (in this case 
a connector) of unknown impedance. The ideal situation exists with 
maximum shielding when Vow = O. 

Specific calibration typically is set to MIL-C-38999H, where the VSWR 
(voltage standing wave ratio) is better (i.e., less) than 1.5. This method 
uses a directional coupler set up as a return loss bridge with the proper 
formulas for VSWR from reflected and forward voltages. The chamber 

matching or 1.5 VSWR is accomplished by tuning slugs that are moved 
for optimization. 

In summary, this method relies upon symmetrical devices in order 
to determine case matching. Splitters and other passives do not fall 
physically into this category, although the technique might aid in solving 
our problem. 
The shielded room with anechoic material is used primarily for active 

devices that generate signals, but it also has been used with suitable 
corrections on passive materials. The problems with shielded room 
measurements are the ruling out of standing waves or reflections occur-
ring from the shape of the test sample, the room size, the room shape. 

and the reflective constant of the wall lining at the frequency used. There 
are even experts using state-of-the-art equipment who disagree on these 
findings. They say, "It's an art," not yet a science. 
The problems of reflections and standing waves usually require 

shielded rooms of 20 by 30 feet in order to measure correctly a small 
device. 

Changes in resonance 
Our chambers are acceptable to us because we are able to tell slight 

leakage differences between devices of the same size and shape. Could 
the apparent differences be changes in the test device's resonance 
caused by leakage rather than the RF leakage itself? The fact that we 
can make some slight comparative measurements has made us think 
we actually are reading dBs of pure leakage, such as —80 dB, —90 
dB or —120 dB, and that a 20 dB difference between two devices actually 
is 20 dB leakage. 

For example, the following is a typical CATV measurement setup and 
typical test results (Figure 3). Consider: 

1) Each chamber has distinctive peaks — do you measure top or noise 
floor for shielding? 

2) These peaks are inherent in the chamber as a resonance. An open 
wire signal feed will have the same frequency points. 

3) If you can vary the amplitude and the width of the resonant peaks 
(but vary the frequency only minimally) by using different passive devices, 
are you shifting the standing waves or actually radiating pure signal? 

4) If you placed an open wire antenna in the chamber and put in 50 
dB of signal, you should read 50 dB out. If not, will a device under test 
be accurate? In actuality, you can read many frequencies at —80 dB. 
Does this invalidate your test when using a passive sample? 

5) Placement: Strong RFI in the location can skew findings. Do you 
place the whole test fixture in a shielded room? 

6) Cable placement: Cable placement and location of spectrum 
analyzer and generator are critical when looking for —120 dB. 

7) Direction of sample in chamber: If you turn the sample and your 
findings change, is it a factor? 

8) Terminators on unused ports: Have you matched them? Change 
them and you will see some leakage from the threads. 

9)Size: How about different size samples? You'll notice this changes 
the entire result. How do you explain the positive results achieved in 
two-way splitter comparisons? All are sealed slightly different, causing 
different resonant results. That is why the width and the peaks of the 
results vary, not just the noise floor. Put some different size holes in your 
device and notice the non-linear changes. 

Right now this is our only method, but it cannot be accepted as a 
quantitative method claiming that this device is —120 dB shielded and 
this one —117 dB. There is a significant change in some devices of 
the same shape from —60 dB (spike tips) to —100 dB when better sealing 
techniques are used. This actually could be only 5 dB or 10 dB, indicating 
that the chamber method produces a possible logarithmic rather than 
a linear result. 
We compared a few levels of devices that tested — 70 dB and —110 

dB in our own and a cable company's chamber, with ones tested in 
a commercial test room. Initial testing showed both reading in the —40 
dB range in the sophisticated system. 

In perspective 
Putting our present results in perspective is important due to the daily 

use of passive materials in systems. Because the electrical test results 
can at best give only general comparative advantages, we should look 
closer at the mechanical sealing methods used. Some passive devices 
use serrations to cut into the cover material, some bend over the case, 
and some newer designs use multiple interlocking grooves to achieve 
high shielding levels. 
My purpose has been to generate discussion in order to move us 

forward, rather than to discredit advances we, other manufacturers and 
cable systems have made. Putting our present understanding in perspec-
tive is critical to associations like the NCTA and the SCIE, and in gain-
ing the reinforcement and pressure that will bring the shielding issue 
to an active position. Hopefully, we can inspire people in our industry 
to share data leading towards the establishment of realistic testing 
methods and product requirements that will benefit us all. I I 
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Standard full-wall 
seamless aluminum tube. 

Unique 100% bonding: 
• Conductor to dielectric. 
• Dielectric to sheath. 
• Sheath to jacket. 

INTRODUCING T4 PLUS 
TOUGHER AND TAMER 

THE 
ANATOMY 

OF A 
SUPER 
CABLE 

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

FOR EXTRA PERFORMANCE WITHOUT COMPROMISE. 

THE STANDARD 
IS NOW THE 
SUPER-STANDARD 

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

Temperature-stable electrical and 
mechanical performance, to withstand 
broad temperature swings and 
years of winter/summer extremes. 

Jacket bonded 
to sheath for 
additional handling 
ease and increased 
corrosion protection. Peels away 
easily, leaving no adhesive residue. 
Continuous conductor-through-
jacket bonding greatly increases 
sidewall and pull strength. 
Extra-rugged LLDPE* jacket 
dramatically increases abrasion 
resistance and reduces 
pulling friction. 

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

Reeder Service Number 46. 

Easy coring with 
standard tools. 
Resistant to abuse. No 
objectionable residue left on 
aluminum surface. 

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

irFC 
TIMES FIBER COMMUNICATIONS, INC. 
CABLE TELEVISION DIVISION 

Cm:puny 



Even the Soviets couldrit break Sigma?: code. 
We don't care how good they are, it's vir-
tually impossible to crack Sigma's security 
system. It's that good. And without getting 
into a laundry list of technical data, suffice 
it to say that Sigma's addressable cable 
system is based on the same technologies 
developed for the Pentagon to keep Ameri-
ca's most important secrets out of the 
wrong hands. 

Considering the cable industry is losing 

over half-a-billion dollars a year from box 
and signal theft, this kind of security should 
be more than a consideration in your choice 
of addressable systems. It should be the 
highest priority. 

In addition to security, Sigma also offers 
audio mute, remote on/off, volume control, 
last channel recall, favorite channel mem-
ory and electronic parental control. All 
things considered, Sigma becomes the 

SIGMA 
HerelbdaltHerebmorrow 

ideal system for pay-per-view events and 
other pay services. 
We want to tell you more about Sigma 

and how it can help you eliminate signal 
theft and increase your system revenues. 
Call your nearest Oak representative or 
contact us directly by calling 619-451-1500. 

Sigma. From America with love. 

A development of Oak Commumcatio! :,;',10-; P Pe!nardo CA 92127 ,6191151 
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Grade B 
contours 
and rate 
deregulation 
By Martin J. Walker 

'-'ans CornmunIcatens Inc 

The federal Cable Communications Policy Act of 1984 has been hailed 
by many in the industry as cable television's "Emancipation Proclama-
tion." No longer will we have to beg, hat in hand/ for the city's permis-
sion to raise rates. No longer will we have to be content with the 5 
percent cap on increases during the two-year interim period between 
Dec. 29. 1984. when the act became law, and the date of deregulation, 
Dec. 29, 1986. Or will we? 
The act stipulated that the FCC would be the arbiter of exactly what 

"effective competition" means, the standard by which cable systems 
would be eligible for rate deregulation. After hearing comments from 
all concerned parties, the FCC added Section 76.33 to its rules, defining 
effective competition as the presence of three or more Grade B con-
tours over the community, three or more significantly viewed signals 
in the community as defined in Section 76.54, three or more translators 
licensed to the community, or any combination of these, as long as there 
were at least three different signals among them. (For example, two Grade 
B contours plus a translator carrying the programming of one of these 
two signals would not qualify for deregulation. See sidebar.) These rules 
effectively deregulated the vast majority of cable systems in the 
United States. 

Wrongful declaration 
The FCC left an "out," however, for communities who wished to pursue 

it. If a community feels that it has been wrongfully declared deregulated 
by the cable operator, that community can demonstrate to the FCC by 
an appeals procedure that the required signals are not present, that 
effective competition does not exist and that the community still should 
be subject to rate regulation and an annual 5 percent cap. 
Should the community win the appeal, any tier of service containing 

broadcast stations (be they picked up off -air, by microwave, satellite 
or any other means) will be subject to regulation. On top of that, the 
operator possibly may be forced to refund any monies over and above 
the 5 percent cap collected to that point. 

It won't ever happen, you say? Too much trouble for a community 
to pursue it? Wrong! Several cases already have been filed with the 
FCC, and deregulation has not yet been implemented. 
To complicate matters ever f urther, it is possible — since the FCC works 

on a community-by-community basis — that there may be parts of your 
system that are regulated and parts that are not. It's also possible that 
one community in your system could win an appeal and by market 
pressure force you to lower rates in other communities to be on a par 
with the successful appellant. 
Although the burden of proof will be on the community and not the 

Figure 2: B contour 
measurement points 

:7C Z. 

operator, it still would be nice to know if you can feel comfortable about 
being deregulated in any given community. 

Significantly viewed signals 
The first thing to do is to examine the list of significantly viewed signals 

for the community of interest. A list of these stations may be found in 
numerous places, such as in the Cable and Station Coverage Atlas. 
These signals were found to be "significantly viewed" by the FCC dur-
ing surveys conducted among non-cable households in 1972 and have 
not been changed since that date. As a result, call letters might have 
changed, new stations might have begun operation, or old stations might 
have ceased operation — and none of these changes will appear in the 
list. 
As an example, the significantly viewed signals for the state of Delaware 

are given in Table 1. They are listed on a countywide basis, since this 
is the way the FCC defines them. Therefore, if your community is at 
the far end of a county for which five significantly viewed signals are 
listed by the FCC, it is possible that on an appeal your community could 
demonstrate these signals are not significantly viewed in that community. 
(For more details and how to demonstrate d a signal is significantly viewed. 
see Section 76.54 of the FCC rules.) 

Next, it would be helpful to get an idea which signals might cast a 

Table 1: 

KYW 
WPVI 
WCAU 
WPHL 
WMAR 
WBAL 

KYW 
WPVI 
WCAU 
WPHL 
WTAF 
WKAS 

WBOC 
WMAR 
WBAL 
WJZ 

WTTG 

Significantly viewed stations 

Kent County 
3 Philadelphia, NBC 
6 Philadelphia, ABC 

10 Philadelphia, CBS 
17 Philadelphia, Independent 
2 Baltimore, NBC 

11 Baltimore, CBS 

New Castle County 
3 Philadelphia, NBC 
6 Philadelphia, ABC 

10 Philadelphia, CBS 
17 Philadelphia, Independent 
29 Philadelphia, Independent 
48 Philadelphia (not operating) 

Sussex County 
16 Salisbury, CBS 
2 Baltimore, NBC 

11 Baltimore, CBS 
13 Baltimore, ABC 
5 Washington, Independent 
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Reader Service Number 49. 
you will need to calculate the half wave dipole length in inches using: 

Signal Level Meter 
Repair &Calibration 

08 goer 
Tern droend 
• Quality Service 

• Reasonable Prices 

• 7 yrs. Experience 

We Also do: 

• 450 & 550 Modifications 

• Sweep Recovery Systems 

*Actual Average Turn Around 

JGL Electronics, Inc. 
252 South Third Avenue 
Beech Grove, IN. 46107 

317- 783 -6130 

L —  5905K 

MHz 

Where K is the dipole correction factor. To determine K, first calculate 
the freespace half wavelength in inches using: 

L — 5905 
Fm„ 

Then determine the ratio of the freespace half wavelength to the dipole 
antenna element diameter (Figure 3). Once this ratio is calculated, the 
k factor can be found using Figure 4. 

Recording unusual factors 
Your recorded data should include date, time and weather conditions. 

Any unusual factors, such as a large building nearby that causes a reflec-
tion, also-ehould be noted. If your readings are close to the Grade B 
point, it would be wise to repeat them at a different time of day, to make 
sure of your result. 

If you cannot get your antenna to a 30-foot height, TASO (Television 
Allocations Study Organization) has recommended the correction fac-
tors in Table 2 for measurements made at a 10-foot height. Merely add 
the appropriate factor to your 10-foot high measurement to obtain an 
approximate 30-foot measurement. 

References 
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Code of Federal Regulations, 47, Parts 73.683. 73.684, 73.686, 76.33, 76 54. 
Cable and Station Coverage Atlas. 1986 Edition. Television Digest. 
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FCC Section 76.33: Rate regulation 
The text of the FCC rule regarding rate regulation reads: 

76.33 Standards for rate regulation 
(a) A franchising authority may regulate the rates of a cable 

system granted a franchise after Dec. 29, 1984, and any cable 
system after Dec. 29, 1986, subject to the following conditions: 

(1) Only basic cable service as defined in 76.5 (pp) may be 
regulated; 

(2) Only cable systems that are not subject to effective com-
petition may be rate regulated. A cable system will be determined 
to have effective competition whenever at least three unduplicated 
signals serve the cable community. Signals shall be counted if 
they place a Grade B contour (as defined in Section 73.683 of 
our rules) over any portion of the cable community, are significantly 
viewed within the cable community (as defined by Section 76.54 
of our rules) or are translator stations licensed to serve the cable 
community, provided that the translators are not used to retransmit 
stations already providing Grade B contour or significantly viewed 
signals within the cable community. The commission may grant 
exceptions to this standard where the franchising authority 
demonstrates with engineering studies in accordance with 
Section 73.686 of the commission's rules and other showings that 
such signals are not in fact available within the community. 

(3) A cable system once determined to be subject to effective 
competition shall not be subject to regulation for one year after 
any change in market conditions which could cause it to be deter-
mined not to be subject to effective competition. 

(4) A cable system may automatically pass through to the basic 
service rate without franchising authority approval cost increases 

that are readily identifiable and entirely attributable to the 
provision of basic service. Rate increases of this type may be 
taken in addition to the automatic 5 percent annual rate increase 
to which the cable system may be entitled under the Title VI of 
the Communications Act. 

(b) For franchises granted on or before Dec. 29, 1984, a fran-
chising authority may, until Dec. 29, 1986, to the extent provided 
in the franchise agreement: 

(1) Regulate the rates for the provision of basic cable service; 
(2) Require the provision of any tier of service without charge 

(disregarding any installation or rental charge for equipment 
necessary for receipt of such tier): and 

(3) Regulate the rates for the initial installation or the rental of 
one set of the minimum equipment necessary to receive basic 
cable service. 

(c) Any state or local law in existence on Dec. 29, 1984, which 
limits or preempts regulation of rates for cable service by any 
franchising authority shall remain in effect until Dec. 29, 1986, 
to the extent that it provides for such limitation or preemption. 

(d) In establishing any rate for the provision of basic cable serv-
ice by cable systems subject to paragraph (a) of this section, the 

franchising authority shall: (1) give formal notice to the public; 
(2) provide an opportunity for interested parties to make their views 
known, at least through written submissions; and (3) make a 
formal statement (including summary explanation) when a decision 
on a rate matter is made. 

(e) Any party may petition the commission for relief of the 
provisions in this section in accordance with the provisions and 
procedures set forth in Section 76.7 for petitions for special relief. 
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Affordable Masterpiece 
No specifications equal those of the Signal 

Vision Directional Tap It is, mechanically and electron-
ically speaking, a work of art. 

High art commands a high price, right? Wrong. 
The price for this tap is a value any critic would admire 

So you don't have to be an art expert to make 
your own appraisal. The Signal Vision Directional Tap 
is nothing less than a masterpiece 

Call Signal Vision for price and information 
about our new Directional Tap or for a catalog of our entire 
product line 

We Make The Connection 
Three Wrigley • Irvine, CA 92718 

714 / 586-3196 

2-WAY 6/ 4-WAY OUT-PUT MULTI-TAPS 

MODELS: SVT-20 SVT-40 
Features: 

True performance to 550 MHz and beyond • Machined brass 
F ports • Corrosion resistant 360 aluminum alloy housing and 
protective epoxy coating • Aluminum gasket for maximum RF1 
integrity • Stainless steel spring loaded clutch • Tapered entry for 
center conductor • Neoprene weather-proof gasket. • Aerial or 
pedestal mounting without changing center seizure screws. 
• Center pin stop in seizure block. • Plastic PC board housing 
cover • Excellent insertion loss to 550 MHz. 

Bandwidth: 

Tap-to-Tap isolation: 

Return loss: 

Power passing: 

Specifications: 

5-550 MHz 

30 db 

20 db minimum all ports 

18 db 5 MHz tap port 

6 Amp AC/DC 

Tap loss: 

Impedance: 

RF1: 

Input/Output ports: 

Subscriber ports: 

1 db of assigned value 

75 OHMS 

—100db 

5/8 female 

F-Type female (brass) 
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COMMUNICATIONS TECHNOLOGY 
I wish to receive continue to receive 
Communications Technology. 1 Yes No 

Name   

Title  

Company Name  

Address   

City  State Zip 4. 

3.   Your principal job function: (insert number) 

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

Your responsibility: (insert number) 

Signature   Date 1 Management other than Engineering 
2 Engineering Management 
3 Engineering 

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

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

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

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

(Ptease descnber 

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

Cable   Business Systems 
  Cabinets Splitters 

Character Generators   Pedestals 
Components   Power Supplies 
Computers   Receivers 
Construction Equipment   Tools Test Equipment 
Converters Software 

  Cameras Production   Programming 
Equipment None of the above   
Catalogues Reference Books 
Decoders 

6. Are you a member of the SCIE 
(Society of Cable Television Engineers)? 
[I] Yes — No 
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Now that the smoke has cleared 
By Cliff Paul 
C g Engneer. RI/Katek CommunIcatIons Group 

It has been over a year since the Memor-
andum Opinion and Order terminating the pro-
ceedings on Docket 21006 was released on 

July 1, 1985. For those of you who are not 
familiar with 21006, it amended Part 76 of the 
commission's rules to add frequency offset and 
notification requirements and to require quar-
terly monitoring for signal leakage from cable 

FEDERAL OMMUNICATIONS COMMISSION C  
Washington, D.C. 20534 

In reply refer to 
4420-AM 

Re: Aeronautical Frequency Notificati,n 

Letter(s) Dated: 

,ar Operator: 

\ preliminary review of your notification indicates that it is incorrect or 
incanplete under the provisions of Section 76.615 of the FCC Rules. As a 
result, it cannot he processed until the "X" marked items are submitted 

or corrected. a) legal name and local address of the Cable Television Operator are 

missing. b) The names and telephone numbers of the local system officials who 
are responsible for compliance with Sections 76.610 through 76.618 

of the Comnission's Rules are omitted. 

C l The names and FCC identifiers (Camnunity Codes) of the comnunities 

served by the cable system are not submitted. 

d) The center and/or headend coordinates are not included. 

el The radius of the cable distribution plant to its furthermost 
point from the given geographical coordinates is missing. 

f) The individual carrier or subcarrier frequencies with pawer 
levels greater than 100 microwatts (38./5 dBmV) are missing and/or 

incorrectly offset. ((ate: For NBC systems, the master 
oscillator must be offset to 6.0003 MHz with a frequency of 

±1 Itz. ) 
4) The frequency tolerance of the carriers is not given or does 

not meet the Commission's Rules. (Must not exceed 15 kHz) 

h) The peak power levels for the submitted carriers and/or 

subcarriers are (mitted. 
if A description of the routine monitoring procedure and the 

equipment used is not included in the notification. 

j) The monitoring frequency is omitted or incorrectly offset. 

k) Percentage of cable system monitored every three months is 
- not given or is not considered adequate under the Oamnission's 

Rules. 
1) The sensitivity of the monitoring equipment is not addressed. 

m) The given sensitivity of the monitoring equipment shows that 
it is not able to detect leaks of 20V/m at 10 ft. 

n) Accordingly, action on your notification is being withheld pending receipt 

or correction of the abOVe defiCienCies. It should be noted that your 
continued operation of the notified frequencies in the aeronautical 
bands is in violation of the Ccmnission's Rules. Failure to respond within 

thirty (30) days of the date of this letter will result in the return of 

the above-referenced notification. 
Copies of the Aeronautical Rules may be obtained from ITS (Telephone W". 
(202) B57-3800) and Ordering feLee 12.w.ee. and Order and Memorandie. 
Opieli21 and Order Docket N21006 with FCC report—N—os—. 84 -5-firà--à=333 

ieégëcti',7éTy. 
SincerelY. 

,,ydney P. Bradfield 
'qupervisory Engineer . 
'Cable TelevisionBranç; 
Video Services Divisi 
Mass Media Bureau 

'Start now in testing for 
the cumulative leakage 
index' 
television systems (i.e., aeronautical frequency 
clearances and cable signal leakage). 

It now appears that all the worry by the FCC 
and the industry on the effects of this ruling was 
not all that necessary. In general terms, the FCC 
retained: 
• Frequency offset notification, 
• Monitoring requirements and 
• Cumulative leakage index (CLI) effective 

July 1990. 
The industry obtained: 
• Relaxation in the cable signal threshold 

power level from 10-5 watts peak power to 
10 -4 watts average power; 

• Aeronautical frequencies used by cable 
systems on or before Nov. 30. 1984, that 
were cleared by the FCC are grandfathered 
with certain reservations; 

• Cable systems using the new offset fre-
quencies do not require prior clearance. 
However, they are required to notify the FCC 
in writing before they may use the new fre-
quencies: and 

• Testing for CLI was postponed until July 
1990. 

Since I retired from the FCC. I have traveled 
many miles around this country and have found 
a much greater interest in meeting these new 
rules than in the past. This. I believe, is due 
mainly to the efforts of the NCTA, SCTE, the 
systems themselves and the FCC. There has 
been, of course, as in any rulemaking, some 
problems. 
One of these is the question of the use of FM-

modulated carriers, as might be used in super-
trunking. The problem in this case is that under 
the new rules — it was true in some cases under 
the old rules — the power levels of the signal 
may come in conflict with an aeronautical radio 
because of the frequency deviation. The FCC 
is solving this problem on an individual basis. 
A showing indicating the average power level 
is below 10 -4 watts (38.75 dBmV) will resolve 
any question the FCC may have. 
Another situation of a different nature is that 

a great number of systems do not include in 
their notification for the use of aeronautical fre-
quencies all the information required by the FCC 
under Section 76.615 of the rules. Some people 
who received the accompanying notice got 
-shook up" until they realized it really is a defi-
ciency letter, not a citation. It is strongly sug-
gested that this letter be used to recheck your 
notifications before submitting them to the FCC. 
Remember that July 1, 1990, is not that far 

away. Start now in testing for the cumulative 
leakage index to determine how well your 
system performs. You may be surprised. 
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One year later: 
The 'how-to' of CLI 
By R.J. Davidson 
DivIsion Engineer. United Arles CableSyStemS 

To refresh your memory: "The situation: We 
have 900 miles of CATV plant, built between 
1969 and 1972, which currently serves 50,000 
subscribers." (Please refer to Communications 
Technology, November 1985, pg. 36.) CLI 
(cumulative leakage index) was averaging 75 
throughout the system, with the worst leak 
reported to be 1,850 ia V/m. 

Initially, we attempted to find and repair 100 
percent of the leaks, first using a subcontrac-
tor and then an in-house RFI specialist. Our 
experiences from both of these efforts were 
similar — low productivity and high cost per 
mile. This caused us to develop a third method: 
Fix only the big leaks, described in detail in this 
publication in November 1985. 
Now, one year later, here are the actual field 

results of our efforts, as compared with our 
previous experiences and planned goals (see 
Table 1). The experiences of fixing 100 percent 
of the leaks found are listed under the heading 
"Experience." The goals of our plan, to fix only 
the big leaks first, are listed under "Planned." 

and under "Results" are the first year's actual 
field results. 

Result review 
System CLI has dropped significantly, but not 

to the desired level of <64. Worst leak and 
average leak levels also have shown dramatic 
improvement. 

Leaks per mile <83 mV/m are being found 
and repaired three times more frequently than 
expected. This has adversely impacted all of 
the other elements in Table 1 by almost the 
same factor of three. 

Poles repaired per workday results of 8.6 is 
slightly higher than planned, indicating that the 
level of the system's effort to clear radio fre-
quency interference (RF) actually has been 
greater than planned. 

Estimated completion date refers to the 
month and year in which we will have com-
pleted the initial repair work in the entire 900 
miles of plant. It is suspected that the procedure 

Table 1: Comparison of CLI field results 

System CLI 
Worst leak 
Average leak level 
Leaks per mile 
Poles cleared/workday 
Poles repaired/workday 
% of poles requiring work 
Average cost per mile 
MileS completed/day worked 
Miles completed/calendar day 
Estimated completion date 

Experience Planned Results 
75 64 67 
1850 p V/m 83 pV/m 104 p Vim 
65 µV/m 36 p V/m 42 pV/m 
10 1 3 
58 340 131 
14 8.5 8.6 
24% 2.5% 6.6% 
$218 $24 $62 
1.4 8.5 3.3 
.6 4.9 1.7 

March 89 October 86 March 87 

Going for— 
New or Renewed Franchise? 
Rate Negotiation? 
Public Relations? 

CEAS Male. 

CASCO 

• 

CIVIL EMERGENCY ALERT SYSTEM 
SYNTHESIZER 

CADCO's Civil Emergency Alert System will help! PRICED FROM 

• Voice Interruption of all channels 
• Expandable 12 to 63 channels 
• Touch Tone R or Direct Line Access 

A • Works with any Headend 

• 

F S Tru 

• 

$33950° 

ASK FOR DETAILS— 
AND A MANUAL FOR CITY OFFICIALS 

2706 National Circle Garland, Texas 75041 
Phone (214) 271-3651 
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'System CLI has dropped 
significantly, but not to 
the desired level' 

of fixing the big leaks first actually is eliminating 
a percentage of the phantom leaks, which took 
a lot of our time and effort attempting to locate 
when we were trying to repair 100 percent of 
the leaks detected. 
We currently are budgeted to add a second 

technician to the RF leakage problem in an effort 
to increase the miles completed per calendar 
day. However, on second thought, there may 
be another solution. If we increase the attenua-
tion in the Sniffer antenna circuit (B position) 
from 12 dB to 15 dB, we would be seeking and 
repairing only those leaks >117 bi Vim. The net 
effect might be that the quantity of leaks needing 
repair per mile would decrease and the miles 
completed per day would increase. This, of 
course, assumes that the CLI will continue its 
desired trend downward toward a level <64. 
We will be trying this for the next three to six 
months, before we hire and equip a second 
technician. 

Leakage causes 
According to Table 2, F-connector replace-

ment accounted for 57.4 percent of the RFI 
problems and included replacement of non-
integral crimp ring connectors, shield drain 
wires not folded back over the outside jacket, 
and reduced shield-to-connector conductivity 
caused by corrosion. 

Unterminated tap ports and loose F-connec-
tors seem to be the result of the employees' 
reduced attention to the details of the installa-
tion task. Leakage from pay service traps and 
damaged tap ports appears to be a combina-
tion of the low shielding characteristics of cable-
type traps and the cross-threading and 

Table 2: Causes of leakage 

F-connector replaced 
Unterminated tap ports 
Pay service traps 
Damaged tap ports 
Loose F-connectors 
Ground block 
Trunk/feeder connection 
Drop, pole to house 
Damaged trunk/feeder 
Drop, splitter 
Line extender 
Drop, house to set 
Poor ground 
Trunk amp 
Directional coupler 
Subscriber tampering 
Subscriber equipment 

57.4% 
16.2% 
11.5% 
5.5% 
4.6% 
2.1% 
.8% 
.5% 

cable .4% 
.2% 
.2% 
.1% 
.1% 
.1% 
.1% 
.08% 
.01% 

Pre-Trained Employees 
Our Specialty 

Let Us Help Meet Your 
EEO Requirements 

Quality Training With An Accent 
On Production And Safety 

We Have The Best Beginning Level 
Employees To Fit Your Special Needs 

If necessary we will travel to your system for cable 
marketing training and pole climbing certification. 

Call Us For Custom Training 
Unicorn School Of Communication 

55 Woodland Park Drive 
Kalispell, MT 59901 

Kip Hayes—Owner/Instruct, 
Phone: (406) 752-5487 

extended leverage hazards of the canister trap. 
Since the first five causes produced 95.2 per-

cent of all of the leaks found, there must be 
immediate resolution of these causes. Other-
wise, we will be constantly creating just as 
much, if not more, leakage than we are repair-
ing. All of these causes are well within the job 
responsibility of the average installer and serv-
ice technician; therefore, we have undertaken 
refresher training for these employees with 
obvious emphasis. 
The last two causes in Table 2, subscriber 

tampering and subscriber equipment, have 
occurred a lot less frequently than expected. 
It has long been the concerned opinion of the 
marketing group that subscriber tampering was 

rampant in our systems, as it may well be. 
However, at this point in time, their opinion is 
not well-supported by these findings. When we 
reduce the attenuation in the Sniffer (B position) 
to 0 dB, we may discover that these causes will 
increase in frequency. It will be worth continued 
monitoring. 

Cost-effective path 
We are satisfied that our current program, fix-

ing the big leaks first, is providing reasonable 
progress toward the objectives of FCC Docket 
21006 along a logical and cost-effective path. 
With continued monitoring and procedural 
refinement, our goals will be reached during 
the grandfathering period. I 
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Piercing tool 
Pierce Airrow has introduced a new spline-

head 2-inch diameter pneumatic underground 
piercing tool, useful in laying telecommunica-
tions cable. The product has a row of precision 
machine fins circling the front of the tool's body. 
Underground, the fins are said to cut grooves 
in the soil, reducing body friction and increas-
ing speed, especially in hard, compacted soil. 

For more details, contact Pierce Airrow Inter-
national Inc., P.O. Box 300, Menomonee Falls, 
Wis. 53051, (414) 781-9093; or circle #91 on 
the reader service card. 

Reference generator 
SatSync from Kode, a division of Odetics Inc., 

is a line of time and frequency generators or 

receivers that use the time information available 
from GPS (global positioning system) satellite 
signals to provide a continuous time and fre-
quency reference. (GPS is a satellite-based tim-
ng, navigation and positioning system under 
development by the U.S. Department of 
Defense.) 
One product, SatSync Ill, is a receiver, com-

parator, oscillator and time-code generator. By 
determining time and frequency while the GPS 
satellites are in view, the product is said to pro-
vide a 24-hour timing accuracy of five micro-
seconds or better. SatSync Ill may be expanded 
with a second chassis to feature input/output 

ports providing time codes such as IRIG A and 
IRIG B for instrumentation applications with 
multiple simultaneous outputs. 

For more information, contact Kode Division 
of Odetics Inc., 1515 S. Manchester Ave., 
Anaheim, Calif. 92802-2907, (714) 774-5000; 
or circle #98 on the reader service card. 

Broadband modem 
EFData has introduced a new broadband 

cable and microwave modem, Model BCM-64, 
a frequency-agile, synthesized modem for 
operations within the mid-range data rates of 
56 and 64 kBPS. The product features 100 kHz 
channel spacing that provides for access to all 
4,000 channels within the 5 to 400 MHz broad-
band range. 
According to the company, channel spacing 

eliminates the need for different models to 
operate at different frequency ranges and 
enhances the system's flexibility while minimiz-

SPAGHETTI 
No more tangled cables. No more bulky switches. 
No more confusion with changing connections. 

GIVE YOUR SUBSCRIBERS 
PUSH-BUTTON VIDEO SELECTION CONVENIENCE... 
4 RF Inputs to a TV Set (Cable TV, Outdoor Antenna, Satellite Receiver, VCR, Video Disc Player, Video Game, Computer). 
View a scrambled channel while at the same time record unscrambled channel, or vice versa. TV Remote Controls can be used. 

RMS GIVES YOU TWO VIDEO CONTROL CENTERS!... Model VCC-1, and Model VCC-11A Amplified. 

For more information— contact your RMS Account Executive... 

RMS ELECTRONICS, INC. 50 Antin Place, Bronx, N.Y., 10462 - CALL COLLECT: (2121892-1000 (New York State) 
TOLL FREE: (800) 223-8312 (Continental U.S.A., Puerto Rico, U.S. Virgin Islands) 

See us at the Western Cable Show. Booth 660. Reader Service Number 28. Copyright 1986 RMS Electronics, Inc. 
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A New Dimension in Portable, Digital Spectrum Analyzers! 

GEN 

PVIR OTT BATT 

A-7550 • 

Test & Me, astikement 
Dist ributor & 
luquirie,s Welcome ! 

The A-7550 Spectrum Analyzer 
The A-7550 Spectrum Analyzer by 

IFR is the most advanced, low cost, 
portable spectrum analyzer on the 
market today. 

Two powerful microprocessors, menu driven dis-

play modes and single function keyboard entry aid the 

user in the operation of all analyzer functions. 

To further enhance the operational simplicity of the 

A-7550, the microprocessor system automatically selects 

and optimizes the analyzers bandwidth, sweep rate, 

center frequency display resolution and the rate of the 

frequency slewing keys. An operator override is also 

provided when non-standard settings are required. 

Features...Performance...Dependability...The 

A-7550 portable Spectrum Analyzer by IFR—innovative 

accomplishments in design. 

Reader Service Number 56. 

,inpressive Standard Features Incluuc. 

• 100 kHz to 1 GHz frequency coverage • VRS'm (Vertical Raster 
Scan) CRT display • Single function keyboard entry • Menu 
driven display modes • Automatic amplitude calibration 
• Selectable linear/log display modes • Digital storage of all 
displayed parameters • 70 dB dynamic range • 300 Hz 
resolution bandwidth • 16 selectable scan widths • Accurate 
center frequency readout • Direct center frequency entry 
- Automatically scaled electronic graticule • Variable top scale 
reference ( + 30 to - 95 in 1 dB steps) • IF gain in 1 dB steps 
• Line, bar, average and compare display modes • 300 Hz and 
30 kHz video filters 

Optional Features Include: 
• Internal rechargeable 5 APH battery for portable operation 
• Tracking generator with 10 dB step attenuator • Tracking 
generator with 1 dB step attenuator • FM/AM/SSB receiver 
• IEEE-488 interface bus • RS-232 interface bus • 750 adaptor 

• Quasi-peak detector 

Contact your authorized IFR distributor 

for a demonstration. 

ii iFR SYSTEMS, INC. 

10200 West York Street / Wichita, Kansas 67215 U.S.A. 
316/ 522-4981 / TWX 910-741-6952 



ing requirements for spares. It also allows the 
product to operate in high- and mid-split 
translated systems and non-translated systems. 

For more details, contact EFData Corp., 1030 
N. Stadem Dr., Tempe, Ariz. 85281, (602) 
968-0447; or circle #95 on the reader service 
card. 

Buried splice system 
The Brand-Rex division of BR) ntec Corp. has 

introduced a buried splice system, designed 
for outside plant use where fiber-optic splices 
must be encapsulated. Its inner closure design 
prevents water migration between cable jackets 

into the splice organizer. The organizer and 
closure can accept three cables at one end to 
allow easy branch splicing, according to the 
company. 
The system includes the organizer, an 

organizer protection boot, boot grommet, foam 
sleeve and two outboard cable grommets. 

r_ _ 

1«s, 

American Utility Service 
Is in the Business 

of Saving YOU Money! 

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

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

Now with all things considered, can you afford to 
operate without American Utility Service? 

431 lakw M 

vey 
American Utility Service 

1371 East Dry Creek Place 
Littleton, Colorado 80122 

(303) 798-7787 
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For more information, contact Brand-Rex 
Fiberoptic Equipment & Services, P.O. Box 
8010, Worcester, Mass. 01614, (617) 795-1780; 
or circle #89 on the reader service card. 

Addressable controller 
Jerrold has introduced its Model AH -4E 

addressable controller in an effort to facilitate 
implementation of impulse pay-per-view (IPPV). 
According to the company, it has the capability 
to adapt to one- or two-way IPPV ordering via 
the company's Starfone and Starvue sidecar 
systems. 
The basic model is capable of handling 

96,000 converters, while the upgraded model 
can handle 128,000. Al) models are capable 
of authorizing parameters of Jerrold's down-
loadable Starcom VI converter. 

For more information, contact Jerrold Divi-
sion of General Instrument Corp., 2200 Byberry 
Rd., Hatboro, Pa. 19040, (215) 674-4800; or 
circle #97 on the reader service card. 

„x• 
Itoet•• • 
Coaxial multiplexers 
OPT Industries has introduced its Co-Mux 
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Micro-Beam m 
The Cable Expansion 

Problem Solver 
Channel Master® MICRO-BEAM"' is a 
flexible. cost-effective CARS-band 

microwave relay system 
designed to solve the cable 
expansion problem facing 
today's cable operators. 

  That's why some of the top 
MSO's like, United Cable. 

 ---11 Newhouse Broadcasting, 
•-•'.r Centel Cable, Cable 

Entertainment. Sonic 
Communications and Telescripts. use 
MICRO-BEAM"' as an alternative to 
the more expensive systems on the 
market today. 

Eliminates Additional Headends 
MICRO-BEAM— reaches isolated sub-
scriber pockets and spans natural barriers 
without additional remote headends. 
adapting to your entire service including 
audio, video, data and addressability 
signals and commercial insertion cap-
abilities. MICRO-BEAM" also saves you 
that $500 per-channel clescrambling cost 
by allowing you to descramble each 
channel at the main headend. In fact. 
MICRO-BEAM'" is so compact, it allows 
you to transmit from a weatherproof unit 
that mounts behind the antenna. It can 
even be mounted on water towers, and 
can be placed anywhere in your system, 
not just at the headend. 

Two Affordable Systems 
MICRO-BEAM'" is available in two 
affordable systems that can be configured 
in many ways to meet your systems 
needs. A 36-channel 300 MHz system 
available in 1 and 5 watts, allows 
many more receive sites and 
offers cost savings in smaller 
systems for as low as $46,965! 
Thel-watt system can transmit 
your signal fully loaded over 9 
miles in each of four directions 
or 15 miles in each direction 
with the 5-watt system. 

The 60-channel 450 MHz 
system also comes in 1 and 5 
watts and provides the range 
and channel capacity larger 
systems demand. 

71‘ 

111111., 
ter.r 

For example. the I-watt system can cover 
a path distance fully loaded up to 7 miles 
in four directions or 14 miles in one 
direction. The 5-watt system can carry 
60-channels up to 20 miles and allows 
up to 4 separate receivers fully loaded 
up to 12 miles in each direction. 

In addition to extra power. the 5-watt 
system utilizes GaAs FET amplification, 
highly stable microwave oscillator and 
redundancy of key components to insure 
reliable operation and reduce mainte-
nance. A Status Monitor Panel, included 
with the 5-watt transmitter, allows remote 

monitoring of all system functions by 
bringing all test points to the 
headend or tower base. 

ft 

The rugged transmitter unit is 
housed in a heavy-duty 
weatherproof housing designed 
for pressurization. The trans-
mitter is cable powered. and 
operates in temperatures rang-
ing from -50°C to +60°C. with 
humidities up to 100%. 

Cost-Effective Expansion 
With MICRO-BEAM'" you can 
expand your system cost-

effectively because there are no -hidden 
costs" for optional equipment and ser-
vices. so you get more for your money! 

Standard Equipment & Services 

• 450 MHz Transmitter 
• Microwave Receiver 
• ENA/Image Rejection Filter/AGC 
• Mounts, Waveguides, Connectors 
• Feasibility Study 
• Installation of MICRO-BEAM"' 

Electronics 
• F.C.C. Application Assistance 
• Alignment of Microwave Paths 
• 1 -Year Warranty on Parts and 

On-Site Service 
• 24-Hour. 7-Days A Week, Technical 
and Warranty Service 
(In Continental U.S. Only) 

Because MICRO-BEAM" is basically 
option free, the system you order is in 
stock, giving you the fastest lead time of 
any microwave product on the market. 

See us at the Western Cable Show 
Booth No. 1122 or: 

CONTACT: Channel Master 
Division of Avnet. Inc. 
P.O. Box 1416 
Smithfield, NC 27577 
(919) 934-9711 

Fà Channel Master' 
Division of Avnet, Inc. 
Industrial Park Drive, Smithfield, N.C. 27577 
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and Bal-Mux passive coaxial multiplexers, 
designed to add flexibility and capability to data 
communications systems. They are said to allow 
connection of additional 3270 devices on exist-
ing coaxial or twisted pair cable. 
Co-Mux coax-to-coax models include units 

for two-to-one connection, four-to-two connec-
tion and a double multiplexed ABC switch. Bal-
M ux coax-to-twisted pair models are four-to-one 
units available in RJ11 connector and IBM 
Cabling System modular connector versions. 

For further details, contact OPT Industries 
Inc., 300 Red School Lane, Phillipsburg, N.J. 
08865, (201) 454-2600; or circle #96 on the 
reader service card. 

Heat shrink sleeves 
Magnashnnk heat recoverable sleeves from 

3M are said to provide fast, effective and long-

BATTERY TROUBLES? 
The trouble with batteries used in 

CATV standby power supplies is 
short life. Many systems are getting 
just 18-30 months service from 
batteries which should last 48-60 
months. 

If in the past 10 years the life span 
of an automobile battery has 
increased from 2 to 5 years, why are 
CATV systems not experiencing a 
similar increase? 

Both automotive and several 
popular CATV batteries are made 
from the same type lead calcium 
alloy, the acid concentrations are 
similar, and some are made in the 
same factory. 

The temperature extremes in a 
CATV application are not as severe. 
Certainly the cold temperature 
extremes are similar since both are 
outdoors, but the CATV battery 
need not be subject to the high 
summer temperatures experienced 
when a hot engine is shut off and 
the excess heat is trapped under the 
hood. 

The CATV battery is also not 
subject to the same shock and ad was drawn from data published 
vibration as an automotive battery, by Bell Telephone Laboratories, 
which tends to break up the plates Delco Remy and Globe Union. 

The industry's broadest line of UL listed power supplies 

as they weaken with age. 
Why then such a short life in 

CATV service? 
Faulty charging can be a major 

problem. An error in charger setting 
of as little as 7 i/2% will cause a 
decrease in projected electrolyte life 
of about 300%, or from 6 years to 2 
years. 
A charger is to a battery what a 

carburetor is to an auto engine. If 
the carburetor is not properly 
adjusted, it makes no difference 
how much you spend on gas or 
parts, the car won't run right. 
Would you buy an engine 

without a carburetor, then shop 
around for a cheap carburetor to 
save money? 

The battery is the engine of your 
standby power supply. The best 
charger is certainly a sound 
investment, as it can double or triple 
battery service life. 

In future ads, we will describe 
other methods of improving battery 
life. 
The technical information for this 

DataTransmissionDevices 
65 Walnut Street 

Peabody, Massachusetts 01960 
617-532-1884 

See us at the Western Cable Show, Booth 710. 
Reader Service Number 59. 

lasting service in a broad range of cable appli-
cations. The product is a one-piece repair sleeve 
with its own self-sealing adhesive closure. When 
heated, the sleeve shrinks to conform around 
and bond with the cable sheath to form a water-
tight and pressure-tight bond that is said not 
to loosen, crack or corrode. 
According to 3M, the sleeves are designed 

for repair of pressurized and nonpressurized 
lead and polyethylene sheath cable in aerial and' 
buried applications. They are available in 
60-inch lengths and in six different cable 
diameter sizes. 

For more information, contact 3M, P.O. Box 
2963, Austin, Texas 78769-2963, (512) 834-
6563; or circle #87 on the reader service card. 

Data adapters 
Atronix Inc. has introduced a line of modular 

data adapters that can fit side-by-side in a 
backplane for asynchronous applications. Each 
product features RJ45 universal eight-wire 
telephone jacks and integral male hardware 
with a low profile design and measures less than 
5/8-inch wide. 
According to Atronix, the adapters are easy 

to assemble without tools and permit the use 
of modular telephone wiring. They are available 
with either male or female RS232 connectors. 

For more details, contact Atronix Inc., 207R 
Cambridge St., Burlington, Mass. 01803, (617) 
273-5595; or circle #99 on the reader service 
card. 

FO attenuator 
Lamdek Fiber Optics, a division of Eastman 

Kodak, has announced an adjustable attenua-
tor for use with its single-mode connector. The 
attenuator is said to provide continuous adjust-
ment for attenuation levels from 0 to —80 dB. 
According to the company, it can be used with 
1,300 or 1,550 nanometer signal wavelengths. 
The product consists of a stainless-steel 

attenuator tube with an adjustment screw and 
an attenuator adapter; the tube and adapter 
are keyed for easy assembly. The parts fit 
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between a Lamdek connector plug and con-
nector adapter. 

For more details, contact Lamdek Fiber 
Optics, 901 Elmgrove Rd., Rochester, N.Y. 
14650, (716) 726-0100; or circle #88 on the 
reader service card. 

,,,,,,,,,,, .....SS,•••,•••%%%,Weeg•••••• 

• 4 

a 

Control system 
The Video Communications Division of 

Panasonic Industrial Co. introduced its address-
able control system at the 1986 Atlantic Show. 

According to Panasonic, the product features 
the company's own scrambling modes — 15 
preset patterns generated by random numbers 
— that are not compatible with pirate boxes and, 
hence, significantly increase signal security. 

Also in the product is a channel modulator and 
rack-mounted scrambler modules that are said 
to accommodate up to three scramblers in a 
4.5-inch unit. The modules are used to scram-
ble the video signals for specific channels. The 
frequency shift key data modulator converts 
computer data for transmission down the video 
line. Completing the system is a scrambler con-
troller that adjusts the timing for the scramblers 
and generates standby data signals in case of 
an outage. 

For more information, contact Panasonic 
Industrial Co., 1 Panasonic Way, Secaucus, N.J. 
07094, (201) 348-7183; or circle #100 on the 
reader service card. 

Sweep system 
Calan Inc. has introduced its Model 1776/ 

1777 integrated sweep system/spectrum 
analyzer, combining a high-resolution, non-
interfering sweep with a dual microprocessor-
controlled spectrum analyzer. According to the 
company, the product uses surface mount RF 
design, weatherproof Hall-effect switches and 
a solid-state electro-luminescent display, for use 
in 5-600 MHz CATV systems. 
The product is said to automatically scan the 

CAN system, verify the location of all carriers, 

then set up specific guard bands around the 
carriers to protect them from any sweep 
interference. The receiver reads both the sweep 
and carrier levels, integrating them to create 
a high-resolution (better than 0.25 dB) sweep 
response. 

For further information, contact Calan Inc., 
R.R. 1, Box 86T, Route 739, Dingman Plaza, 
Dingman's Ferry, Pa. 18328, (717) 828-2356; 
or circle #94 on the reader service card. 

Rain /snow sensors 
Environmental Technology's Model CIT-5 and 

CIT-6 sensors for C- and Ku-band earth stations 
are said to convert both snow and ambient 
temperature information into logic signals for 
snow melting and rain deviator control systems. 
The products provide logic outputs for precipita-
tion and the operating and lock-out temperature 

One-pass, trenchless 
installation of pipe 

or conduit 

Pierce Airrow underground boring 
tools make a straight, compacted 
hole for pipe or cable without 
trenching. Easy to use. Models 
up to 6 in. dia. Ask for our free 
new applications brochure. iiiie PIERCE ALM/40W 

Pierce Airrow International, Inc. 
P.O. Box 300 

Menomonee Falls, WI 53051 
414-781-9093 
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It's 2 ems 
Do you know 

where your database is? 

.49337 
11 61 
10 10. III 
112,400 per 'went. 
P.S. Pesree. Petkeley. 1W-4 
Marrted, resit. Iholchen 

Plain Text Encrypted Text 

Jones Futurex DES Encryptor - products provide 

• Secure Data Base 
• Secure Communication Links 

for the IBM PC or PC compatible devices 

JONES FUTUREXT. 
3079 Kilgore Road 

Rancho Cordova, CA 95670 
800-251-5111 in California 

800-251-5112 elsewhere 
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CIE 
 • ENGINEERING AND TECHNICAL 

MANAGEMENT DEVELOPMENT SEMINAR 
sponsored by The National SCTE 
and its Chattahoochee Chapter 

SCTE Seminar Atlanta, GA 
Holiday Inn Airport/South January 21-22, 1987 

Lectures and Workshops to be presented by: 
• Wendell Bailey — NCTA 
• Dr. Melvin Kransburg — Georgia Tech 
• Chandler Brown — Broadwell Training Institute 
• Robert Luff — Jones Intercable 

• Leona Tenebruso — Showtime/The Movie Channel 
• Marty Mason — Metrovision 
• Paul Mass — Long, Alderidge and Norman 
• Dave Watkins — Telescripps 
• Kathy Dupree — Metrovision 
• Cliff Paul — RT/Katek 
• Merril Hanlon — Telescripps 

Registration Fees: 

SCTE Members — S100.00 
Non-Members — S140.00 (Includes SCTE National Membership) 

Holiday Inn Airport/South Room Rates: 

Single: 550.00 
Double: S55.00 
Phone: 404-761-4000 

For Further Information Contact: 

Mike Aloisi — Shovvtime/The Movie Channel Inc. 404-633-4326 
or 

Guy Lee — Telescripps 404-451-4788 

EXPAND YOUR KNOWLEDGE TO BUILD MANAGEMENT AND 
SUPERVISORY SKILLS NECESSARY 
FOR EFFECTIVE PERFORMANCE. 
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thermostats. High sensitivity permits the detec 
tion of frost and dew under most conditions; 
the lock-out signal optionally inhibits system 
operation at temperatures too low for snow 
melting. 
According to the company, Model CIT-5 has 

operating and lock-out temperatures preset at 
38°F and 17°F, respectively. The CIT-6 provides 
calibrated adjustments, with ranges of 34°F to 
44°F for operating and 0°F to 25°F for lock-out. 

For more details, contact Environmental 
Technology Inc., 1302 High St., South Bend, 
Ind. 46618, (219) 233-1202; or circle #86 on 
the reader service card. 

Data power supply 
LorTec Power Systems nas introduced its 

Model 103CRH, a 10 kVA three-phase uninter-
ruptible power system, designed to provide 
continuous power for computer-based equip-
ment and other critical electronic systems. It is 
said to handle both three-phase and single-
phase loads simultaneously. 
The product consists of a solid-state inverter. 

battery charger/rectifier and a solid-state 
automatic static switch. In normal operation, the 
battery charger is powered by the commercial 
AC line and supplies regulated DC power to 
the inverter while float-charging the battery. 
Should the commercial AC line fail, the batteries 
automatically provide the necessary DC power 
to the inverter to maintain AC power to the load. 

For more details, contact LorTec Power 
Systems Inc., 145 Keep Ct., Elyria, Ohio 44035, 
(216) 327-5050; or circle #93 on the reader 
service card. 

AC power source 
Cambridge Technology is offering its Model 

511 AC power source, permitting true 1 micro-
ohm resolution measurements to be made 
when used with the company's Model 510 
digital microohmmeter. According to the com-
pany, the power source will operate the meter 
from an internal battery for more than an hour 
continuously in a worst-case situation, and for 
many hours when used in normal operation. 
The unit's 20-watt, 120 VAC, 60 Hz output 

is said to make almost any other small instru-
ment or tool into a portable device. A built-in 
battery charger is provided, as are LEDs to 
indicate low battery and charging. 

For more details, contact Cambridge Tech-
nology Inc., 2464 Massachusetts Ave., Cam-
bridge, Mass. 02140, (617) 876-0891; or circle 
#90 on the reader service card. 

Line transformers 
James Electronics has introduced its Series 

37 transformers, designed to meet the need for 
low-silhouette, high-performance line coupling 
transformers for telecommunications and data 
transmission. The Model 15940 has a nickel-
iron core that will accommodate the 90 milliamp 
DC current of telephone lines. Minimal inser-
tion loss also qualifies these transformers for 
both audio and data transmission circuits. 

For more information, contact James Elec-
tronics Inc., 4050 N. Rockwell St., Chicago, III. 
60618, (312) 463-6500; or circle #92 on the 
reader service card. 

FREE Cue Tone/Preroll Chart 
Send business card. 

The LOW-COST solution 

Ft [LEM 
Meet AD CUE JR, the junior 
member of the AD CUE family of 
quality ad insertion products 
from Tele-Engineering When 
you need low-cost, commercial 
insertion with reliability and 
room to grow, you need the AD 
CUE JR sequential system. 

I I GROWTH POTENTIAL 
Modular design makes 
adding channels easy and 
economical 

LOGGING CAPABILITY 
Compatible with AD LOG 
verification system 

I UPGRADEABLE TO RAN-
DOM ACCESS 
Built-in upgrade capability. 

I I COST-EFFECTIVE 
Call today for fantastic pric-
ing 

Call today for full details 

I— IFIE-ENGINEERING 'am CORPORATION 

We engineer solutions. 

1-8007832-TELE 

In MassaoéLetts 617-875-3137 
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Figure 1: Wiring for store-and-forward 
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Figure 2: Low-frequency data 
control for PPV system 
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A solution to the 
telco interface problem 
By Russell A. Skinner 
Director Sc.,-c,ai Protect Engineer 
American Television and Communications Inc 

The delivery of pay-per-view (PPV) program-
ming is quickly becoming the new wave for the 
cable industry. In order to deliver this service 
to our subscribers, numerous techological solu-

NaCom 
A FULL SERVICE COMPANY 

Our Services Include: 
CATV 
• Installation 
• Construction 
• Engineering 

LAN and MAN 
• Design 
• Installation 
• Certification 

1900 E. Dublin-Granville Road 
Columbus. Ohio 43229 

Call (800) 848-3998 
or (614) 895-1313 

Reader Service Number 63. 

fions have been approached. The critical mass 
objective that must be obtained is the ability for 
the subscriber to make an impulse decision to 
purchase programming and have that pro-
gramming immediately displayed. From the 
operator's perspective, it is imperative that the 
PPV transaction be recorded and recovered 
by the operator and that the appropriate royalty 
and copyright fees can be paid based on the 
actual viewership of the programming provided. 
One of the technologies offering a solution 

to both of these concerns while providing a cost-
efficient approach to the impulse PPV business 
is store-and-forward. This technology best can 
be described as an electronic control unit that 
acts like a credit bank. Credit information is 
downloaded through the forward cable system 
to an individual store-and-forward unit, author-
izing a credit limit prearranged by the sub-
scriber. Information is returned to the operator 
by means of an interface to the existing 
subscriber's telco system. 
On computer command and during least 

significant hours, an individual store-and-
forward unit accesses the telco line, dials a 
predetermined number to interface with the 
cable operator's computer and downloads 
information regarding the transactions made. 
The use of telco circuits provides a cost-effective 
mechanism to transport the necessary data 
from the subscriber back to the operator without 
the added operational and capital expenses of 
maintaining two-way cable television plant only 
for this purpose. 

Interfacing the store-and-forward technology 
with the telco line creates several major 
obstacles that have to be overcome. A telco 
jack has to be installed at or near the store-and-
forward module. For safety reasons, this jack 
should be within six to 12 feet of the module 
and not cross any hallways or doorway open-
ings. Another problem is that not all subscribers 
have (or want) access to the phone company's 
touch-tone switching services. Therefore, the 

'Not all subscribers have 
(or want) access to the 
phone company's 
touch-tone switching 
services' 

module must have the compatibility to use 
touch-tone or rotary pulse dialing. Telco jacks 
and interfaces in locations where they are not 
readily available can add a significant burden 
to the installation cost of store-and-forward. 

An installation solution 
Borrowing on some existing technology, it is 

possible to minimize the amount of additional 
wiring necessary to install a telco circuit while 
maintaining the required telco interface. This 
interface solution employs very straightforward 
technology used by power companies for a 
number of years to communicate data in parallel 
with the subscriber's in-house wiring. By 
modulating data from the store-and-forward unit 
onto the power wiring in the dwelling, and by 
installing the receive-data unit at an existing 
telco jack or at a point of entry to the building 
where the telco circuits are easily accessible, 
the store-and-forward unit will be able to 
communicate with a system auto dialer. 

This type of information can be slow-speed 
in nature, can be addressed by unit so that 
multiple store-and-forward units can be used 
within the same dwelling, and also can be 
coded so as to not interfere with any adjacent 
units in nearby dwellings. Since this technology 
operates at a very low frequency, existing equip-
ment can be used to provide the communica-
tions link for the cost of approximately $5-$7 
incremental to the store-and-forward unit. 
By using low-frequency data modulation on 

the power line, it should be possible to reduce 
safety and installation considerations to a 
minimum, overcoming some of the major 
criticisms of using store-and-forward technology 
and telco circuits. I 
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Call for Papers 
Dear Communications Technology Readers: 

The NCTA Science & Technology department is developing a technical program - 

ten sessions and a conference proceedings text - for NCTA's 36th annual 

convention to be held in Las Vegas, May 17-20, 1987. 

As chairman of the paper selection subcommittee I urge you to send in, 

for the subcommittee's review, summaries of one or more technical papers 

you want to deliver at a Cable '87 technical session and to write for the 

1987 NCTA Technical Papers volume. 

Send me a 250 word description of the cable-related engineering paper you'd 

like to present to your peers [e.g., improvements and/or problem-solving 

treatments in system operations or equipment design] by December 19th -- be 

sure to include your name, title, address and phone number. The 

subcommittee will judge all proposals in January and, if yours is selected, 

you will have eight weeks to complete the paper as a camera-ready manuscript 

using the author's kit we provide. Oral presentations based on the paper 

are given 15 to 20 minutes on the technical session agenda. Take a chance! 

Authors get industry acclaim, their company's appreciation and a free copy 

of the $40 book. 

CALL FOR PAPERS DEADLINE 

Good luck and best regards, 
DECEMBER 19, 1986 

Wendell H. Bailey, Jr. 

VP, Science & Technolog Dept. 

National Cable Television Association 

1724 Massachusetts Ave., NW 

Washington, D.C. 20036 

telecopier-(202)775 -3604 

P.S. for Cable '87 exhibitor or delegate registration packets, call NCTA 

convention headquarters, (202)775-3606. 
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December 

Dec. 9-11: Center for Personal 
Development seminar on fiber-
optic communications, Arizona 
State University, Tempe, Ariz. 
Contact (602) 965-1740. 
Dec. 10: SCTE Delaware Valley 
Chapter meeting on engineering 
management, professionalism 
and ethics with BCT/E exam on 
transportation systems. William-
son Restaurant, Horsham, Pa. 
Contact Bev Zane, (215) 674-
4800. 

Dec. 10: SCTE Greater Chicago 
Meeting Group review of BCT/E 
Category VII — Engineering Man-
agement and Professionalism, 
plus test on Category IV — Distri-
bution Systems, Arlington Park 
Hilton, Arlington Park, Ill. Contact 
William Gutknecht, (312)577-1818. 
Dec. 10-12: Institute for Ad-
vanced Technology seminar on 
local area networks, IAT Training 
Center, Washington, D.C. Contact 
(800) 638-6590. 
Dec. 12: Wavetek system sweep-
ing seminar, the Wavetek factory, 
Beech Grove, Ind. Contact Steve 
Windle, (317) 788-5980. 

Dec. 17: SCTE Miss/Lou Meet-
ing Group seminar on AML 
microwave, plus a tour of Trilogy 
Communications facilities, Ramada 
Inn, Jackson, Miss. Contact Rick 
Jubeck, (601) 932-4461. 
Dec. 17: SCTE New England 
Chapter, BCT/E review course for 
Category IV — Distribution Sys-
tems and test on Category VII — 
Engineering Management and 
Professionalism, Sheraton Hotel, 
Foxboro, Mass. Contact Bill Riley, 
(617) 472-1231. 

January 
Jan. 5-6: University of Central 
Florida course on low-noise elec-
tronic circuits for electro-optics 
systems, Americana Dutch Hotel, 
Walt Disney Village, Lake Buena 
Vista, Fla. Contact Vince Amico, 
(305) 275-2123. 
Jan. 7-9: Magnavox CATV train-
ing seminar, Torrance, Calif. Con-
tact Amy Costello, (800) 448-5171. 
Jan. 7-9: University of Central 
Florida fiber-optics workshop, 
Americana Dutch Resort Hotel, 
Walt Disney Village, Lake Buena 
Vista, Fla. Contact Vince Amico, 

See us at the Western Cable Show, Booth 821. 

Mr' ‘0014i.' 
Aerial Tap Enclosure 

Watch your 
weather damage 
problems disap-
pear and your 
subscriber base 
grow like never 
before. 

Add years to the life of your 
aerial compenents by stop-
ping acid rain, salt spray & 
weather before they reach 
your taps, traps and fittings 

A unique tamperproof locking system eliminates unauthorized 
access while giving quick access to service personnel. 

Add unmatched security and protection to your system by calling 

1-800-562-9378 for samples and complete information 

e Your professional choice for protection and 
security installation products. 
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Planning ahead 
Feb. 18-20: Texas Show, Con-
vention Center, San Antonio, 
Texas. 
April 2-5: Cable-Tec Expo '87, 
Hyatt Hotel, Orlando, Fla. 
May 17-20: NCTA annual con-
vention, Convention Center, 
Las Vegas, Nev. 
Aug. 30-Sept. 1: Eastern 
Show, Merchandise Mart, 
Atlanta. 
Sept. 21-23: Great Lakes 
Expo, Indianapolis Conven-
tion Center/Hoosier Dome, 
Indianapolis. 
Oct. 6-8: Atlantic Show, 
Convention Center, Atlantic 
City, N.J. 

(305) 275-2123. 
Jan. 12-14: Magnavox CATV 
training seminar, Torrance, Calif. 
Contact Amy Costello, (800) 
448-5171. 
Jan. 14: SCTE Shenandoah 
Valley Meeting Group seminar 
on fiberoptics, Blue Ridge Com-

munity College, Verona, Va. Con-
tact David Lisco, (703) 248-3400. 
Jan. 13-15: Jerrold technical 
seminar, Clarion Hotel/Airport, 
San Francisco. Contact Seminar 
Administrator, (215) 674-4800. 
Jan. 20-22: Magnavox CATV 
training seminar, San Jose, Calif. 
Contact Amy Costello, (800) 
448-5171. 
Jan. 21-22: SCTE National 
Headquarters and Chatta-
hoochee Chapter engineering 
and technical management devel-
opment seminar, Holiday Inn Air-
port/South, Atlanta. Contact Mike 
Aloisi, (404) 633-4326; or Guy 
Lee. (404) 451-4788. 

Jan. 26-30: George Washing-
ton University course on optical 
fiber communications, Seapoint 
Hotel, San Diego. Contact (202) 
676-6106 or (800) 424-9773. 
Jan. 27-29: Magnavox CATV 
training seminar, Portland, Ore, 
Contact Amy Costello, (800) 
448-5171. 
Jan. 28-30: Institute for Ad-
vanced Technology seminar on 
local area networks, Loews 
Summit, New York. Contact (212) 
752-7000. 

Prepare for Telstar 303...What's next? 

SIMULSAT SOLVES THE 
REAL ESTATE PROBLEM 

• New & Improved 

• Up to 30 satellites simultaneously 

• Full arc reception - Galaxy I - Satcom 4 

• Requires real estate of approximately 1.5 parabolics 
of equivalent performance 

ANTENNA 
TECHNOLOGY 
CORPORATION 

1140 East Greenway Street, Suite #2 
Mesa, Arizona 85203 

(602) 264-7275 
Telex: 187217 - lntelex 
Telex. 187216 - Westel 

See us at the Western Cable Show, Booth 1006. 
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ISS LEADS THE WAY. 

104 Constitution Drive, Building #4 
Menlo Park, CA 94026 
800-227-6288 
415-853-0833 

IS YOUR HEADEND 

LEGAL? 

By 1990 all headend systems must meet the new offset frequency 
standards set by the Federal Communications Commission. ISS believes 
in thinking ahead. With the ISS GL-2610 you can buy a hyperband 
frequency modulator that fulfills those FCC requirements today. 

The ISS GL-2610 modulator moves ahead of the pack by offering state-
of-the-art stereo readiness for dual audio channel transmission. And the 
GL-2610 modulator doesn't stop there; dual synthesizers, each with its 
own oven-controlled reference oscillator, provide for frequency stability of 
+5 kHz ... (worst case). Get the ISS edge on the future. For more 
information call or write. 

ISS Engineering Inc. ISS Engineering (East) 
1-800-351-4477 

See us at the Western Show, Booth 701, 702. 
(Next to the Playboy Channel). 
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The status of status monitoring for LANs 
By Lawrence W. Lockwood 
East Coast Correspondent 

Status monitoring has not been overwhelm-
ingly accepted by the majority of CATV opera-
tors. Many have been known to voice the opin-
ion that "the maintenance of the status monitor-
ing system is greater than the maintenance 
saved by the system." This indeed may have 
been the case with some of the first systems, 
but continued improvements in capabilities and 
reliability have made that observation 
debatable. However, the desirability of a status 
monitor for the operation of a local area net-
work (LAN) is not debatable — it is a necessity, 
especially if the data net is much more than a 
very few point-to-point nodes. (A node, as used 
in networking, is defined by the Institute of Elec-
trical and Electronics Engineers, IEEE, as "a 
terminal of any branch of a network or a ter-
minal common to two or more branches of a 
network" — in LANs, usually a data transmis-
sion or reception point.) This necessity has been 
properly noted and status monitor requirements 
incorporated into the latest draft of the IEEE 
802.7 standards committee. 
The IEEE 802 committee is the body that is 

responsible for LAN engineering standards. 
The latest draft of 802.7 ("Broadband Local 
Area Systems Recommended Practices') is 
Draft D and is being balloted by the committee 
prior to its issuance as an IEEE standard, then 
an American National Standards Institute (ANSI) 
standard and finally an International Consulta-
tive Committee for Telephone and Telegraph 
(CCITT) standard. The excerpted sections per-
taining to status monitors follow. 

IEEE 802.7 (Draft D) local area systems 
standards: Broadband local area systems 
recommended practices 
3.6 System diagnostics 
Several hardware manufacturers have 

developed remote system diagnostic aids, corn-
monly referred to as "status monitoring" and 
"reverse switching" devices. The primary goals 
have been to provide a mechanism for monitor-
ing the performance of devices and disconnect-
ing selected portions of the inbound path by 
means of control equipment located at the 
headend. Devices are fitted with transponders 
which are given a unique address and which 
can be polled by the headend controller. 
Devices that can be monitored by transponders 
are: amplifiers with redundancy features, power 
supplies with battery backup, redundant power 
supplies, redundancy (or NB) switches, and 
network interface units (NIU s). Transponders 
can also "stand alone" to monitor the media 
performance at any point the user desires (e.g., 
in feeders, at NIUs, end of line, etc.). Circuitry 
in each transponder is devoted to obtaining the 
status of various performance parameters asso-
ciated with the monitored devices and for con-
trol purposes such as feeder and/or trunk 
switches of inbound signal paths, feeder and/or 
trunk attenuators associated with inbound signal 
paths, and to exercise backup (redundancy) 
capabilities. 

3.6.1 Benefit of status monitoring 
The key benefit is improved system reliability. 

Status monitoring is not intended to indicate a 
failure has occurred but to warn of system 
degradations and potential failures so main-
tenance staff can be dispatched to repair or 
adjust the system before failure occurs. The 
minimum parameters given in Table 3.6 pro-
vide information so that timely service can be 
performed to avoid failure and therefore maxi-
mize reliability. Because status monitoring indi-
cates the general location of faults or failures, 
maintenance staff can be sent directly to the 
problem site (saving trial and error trouble-
shooting time), significantly reducing the mean 

Table 3.6: Minimum set of parameters measured, reported 
and controlled by status monitoring systems 

1) One RF measurement in each direction 
(inbound and outbound). 

2) One power supply measurement. 
3) The ability to set major and minor alarm 

levels on each measurement in 1 and 2. 
4) The ability to individually enable/disable 
each alarm. 

5) If the transponder is used with trunk 
amplifiers, it also should report status 
and provide alarms for: 
a) Lid closure 
b) Backup AC power supply status 
c) Inbound path switch status (if an 
inbound switching capability is 
provided) 

d) Redundant amplifier status (if a 
redundant amplifier capability is 

provided). 
It also should provide a control facility to: 
a) Control inbound feeder path switch (if 

an inbound feeder path switching 
capability is provided). 

6) If the transponder is used with backup 
power supplies, it also should report 
status and provide alarms for: 
a) Backup supply status. 
It also should provide a control facility to: 
a) Enable/disable backup mode. 

7) If the transponder is used with redun-
dancy switches, it also should report 
status and provide alarms for: 
a) Switch status. 

It also should provide control facility to: 
a) Set redundancy switch position. 

time to repair (MUR). 
For status monitoring to provide benefits, the 

user must recognize it as a tool. It does not 
perform the job of the maintenance staff. It may 
increase the work load of the maintenance but 
in doing so improves the system reliability. If 
the user ignores or does not understand the 
information provided, the benefits may not be 
realized. Training in status monitoring opera-
tion and interpretation is critical. 
A recommended minimum set of parameters 

that should be measured and reported by, as 
well as controllable, at each transponder in the 
status monitoring system is listed in Table 3.6. 

3.6.2 Use of inbound switching 
The main usage of inbound switching for 

LANs is to aid diagnosis in maintenance by 
significantly reducing the time to locate and 
isolate interference from unauthorized trans-
missions, ingress or impulse noise induced into 
the inbound system. The technical maintenance 
staff can systematically use switching to reduce 
the area of manual troubleshooting before 
going out into the system. If the noise inter-
ference is disrupting the services throughout 
the entire system, it can be isolated from the 
system, thus permitting the majority of the 
system to operate normally. The repair person-
nel then go to a specific location to pinpoint and 
repair the source of the problem. The result is 
a significant improvement in system reliability 
because it takes less time to locate, isolate and 
repair. It is impossible to isolate the interfering 
area without inbound switching. 
The ingress localization function can be 

improved by the use of a remotely switchable 
attenuator. When using only on-off switching to 
localize ingress, services on the cable are 

disrupted. Using attenuators, the same localiza-
tion can be accomplished without significant 
service interference. Once the interference has 
been located using attenuators, the on-off 
switch is used to isolate the sources from the 
rest of the system. 

3.6.3 Recommended frequencies for status 
monitoring channels 

If the status monitoring and/or inbound 
switching functions are required as part of a 
broadband LAN installation, the (Table 3.6.3) 
frequency allocations for transponder signal-
ling are recommended. 

7.4 Broadband coaxial system maintenance 
and monitoring 
7.4.1 Automated system monitoring 
Advances in medium monitoring systems (fre-

quently called status monitoring systems) offer 
a means to remotely monitor the RF integrity 
of the system. Typical systems include a 
transponder module installed within the ampli-
fier or power supply housing which commu-
nicate to a master headend modem connected 
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...Just Got 
Better 

In the last year, SPRUCER's 2-way addressable system helped NYT Cable TV, 
Cherry Hill, NJ, record new milestones in cable- and pay-TV. 

Today, were proud to introduce the SPRUCER 300—the new generation of 

addressable converters. 

Smaller. Lighter. And better. 

With all the features that made the original SPRUCER successful. 

Plus lots more.... All designed to help you make pay-per-view and impulse-pay-
per-view a profitable reality in your system. So call us. It will really pay off. 

SPRUCERAddressability that pays in profits. 
KANEMATSU-GOSHO (USA) INC. 400 COTTONTAIL LANE. SOMERSET, NJ 08873 (201) 271-7544/TWX 710-991-0048iFAX (201) 271-7370 
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FROM SMALL TOWN TO DOWNTOWN--
HUGHES HAS THE RIGHT SYSTEM 

FOR YOUR APPLICATION 
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ÁNo one microwave system is intended to fit every ap-
plication. And that's why Hughes Aircraft Company 
offers you a choice. Whether you're serving a rural 
community or a metropolitan area, you can now get a 
microwave video distribution system suited to your 

specific application...as well as your pocketbook. 

Low Power.This low-cost, solid state OLE -111 transmitter is pole 
mountable, will handle 1-60 Tv channels, and allows you to 
rapidly and inexpensively extend your cable plant from the end 
of a cascade to new subscriber pockets. 

Medium Power. The most widely used Hughes AML transmit-
ter, the MTX-132, is easily expandable to accommodate cable 
systems up to 550 MHz, and is ideal for providing local distri-
bution of a large number of television signals from headend to 
hubs. 

High Power. The STX-141 otters the ultimate in high power micro-
wave video distribution. It is intended for use where large num-

_ 

bers of hubs are served, or where long microwave paths may 
be encountered. 

Beam Bender. This low-cost, on-frequency, active repeater is 
solid state, requires little power, and is designed for outdoor 
mounting. The MWB-122 is used to redirect a microwave signal 
when the path is blocked by a man-made or natural obstacle. 

These transmitters deliver AM or FM signals, and, like all Hughes 
AML products, are backed by a comprehensive support program. 
So contact Hughes today and let us help you select the right 
system for your microwave application. Hughes Microwave Com-
munications Products, Bldg. 245, P 0. Box 2940, Torrance, CA 
90509-2940, or call toll free (800) 227-7359, Ext. 6233. In 
California: (213) 517-6233. In 
Canada: COMLINK Systems Inc., 
1420 Bayly Street, Unit 5, Pick-
ering, Ontario L1W 3R4, (416) 
831-8282. 

HUGHES 
AIRCRAFT COMPANY 

'1986 Hughes Aircraft Company 
See us at the Western Cable Show. Booth 401. 
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e 
to a small computer system. The headend com-
puter polls each transponder in the system 
which in turn responds with information about 
the status of the transponder and optional 
attached monitored devices. This information 
is then stored and compared when additional 
polls are made. Changes in these parameters 
are logged and reported to the system manager 
for diagnosis and corrective action. Additionally, 
the status monitor can detect and log major/ 
minor faults and measured parameters that 
exceed user-defined thresholds. 

Status monitoring systems provide the user 
with the ability to analyze system parameters 
and correct problems in the system prior to 
complete system failure, significantly decreas-
ing the mean time to repair and increasing the 
overall system reliability. 
The status monitoring system can provide the 

user with several reports that can be used to 
satisfy the system documentation and main-
tenance requirements. Some systems provide 
a complete description of the network topology 
that can be used to satisfy system documenta-
tion requirements of Section 4. Additional 
reports on automatic system tests may satisfy 
preventative maintenance testing requirements. 
An alarm audit log also is provided in most 
systems that allows the user a way to recreate 
the conditions and actions that resulted in a 
system or component failure. 

Status monitoring systems and the data serv-
ice (LAN) station management systems also 
may transfer information that will enable the 
user to locate and detect system problems. In 
particular, the physical layer receive level 
measurements provided by 802.3 and 802.4 
station management systems can be very useful 
in determining the location of a signal level loss 
in the network. Standards are currently being 

developed in the 802.7 working group that will 
provide an exposed interface and protocol for 
transferring information between status monitor-
ing systems and the 802 station management 
system. 

7.4.2 Minimal requirements for measurement 
and control parameters 
A recommended minimum set of parameters 

that should be measured, controlled and 
reported by each transponder in the status 
monitoring system is: 

1) One RF level measurement in the inbound 
and outbound path. This measurement pro-
vides the user with the capability to monitor 
each path, to analyze, and trace signal 
level (of either transponder communication 
carriers or pilots) to detect degrading levels 
and provide corrective actions. 

2) One power supply measurement — This 
measurement allows the user to monitor 
power supply voltages and detect failures or 
degradations that enable the user to take 
corrective action at the problem location. 

3) The ability to set major and minor alarm levels 
on each measurement in 1 and 2. This feature 
provides an automatic alarm that informs 
repair personnel that a condition exists that 
requires immediate attention. Audio and 
visual alarms should be provided. 

4) The ability to individually enable/disable each 
alarm. This feature allows the user to disable 
the alarm on a unit that is being removed for 
service or testing. 

5) If the transponder is used with trunk ampli-
fiers, it also should report status and provide 
alarms for: 
a) Lid closure — This status allows the user 

to detect an open housing (a possible 

Table 3.6.3: Recommended transponder communication 
carrier frequencies 

Single cable 

Inbound 

or: 

Outbound 

or 

or 

Dual cable 

Inbound and outbound 

or 

Midsplit Highsplit 

<11 75 <11.75 

102-108 >150 

<186 

>300 

<17.75 or 95.75-101.75 

>300 

<240 

300-306 

>378 

(MHz) 

(MHz) 

(MHz) 

(MHz) 

(MHz) 

(MHz) 

(MHz) 

Note: The status monitoring command channels and the pilot frequencies must coexist with each other 
and with any data or video services present on the cable. Close cooperation and planning between all 

suppliers is required. 
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ABC-100 
AUTOMATIC BREAK 

COMPILER 

$6995°° 
MAKES YOU MONEY 

CUT LABOR COSTS 
AD SYSTEMS AUTOMATIC BREAK 

COMPILER CAN SAVE YOU 
HOURS OF EDITING THIS SYS-

TEM AUTOMATICALLY EDITS 
ADVERTISER'S SPOTS INTO 

BREAK LENGTH GROUPS AND 
ACCURATELY PLACES THE CON-

TROL TONES NEEDED TO PRO-
DUCE AN AIR-READY TAPE. 

INCREASE SALES 
WITH THE ABC-100 YOU CAN 

MAKE YOUR SERIAL INSERTION 
EQUIPMENT PERFORM LIKE EX-

PENSIVE RANDOM ACCESS SYS-
TEMS START SELLING DAY-PART 

SPOTS FOR HIGHER PRICES 

JUST LIKE YOUR COMPETITION! 

CALL TODAY! 
WE WILL SEND YOU FULL PARTI-
CULARS SHOWING HOW THIS 
NEW SYSTEM CAN MAKE YOU 

MONEY! 

(801) 263-1661 
6138 South 380 West 
Murray, Utah 84107 
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NEW FIBER OPTIC 
CABLE TEST SET 

OFFERS HIGH PERFORMANCE AND 
VERSATILITY, AT A LOW COST 

Laser Precision's new loss test set provides 
outstanding performance and capabilities for 
testing and optimizing fiber optic cable sys-
tems, at a very reasonable price. 

The AM-3500 attenuation, power meter fea-
tures 16 calibrated wavelengths, from 800 to 
1550nM, selectable at a push of a button—so 
that the user can select the most precise wave-
length for the application. During cable splicing, 
the AM-3500's built-in "tone" enables the user 
to accurately align the fiber core without having 
to look at the readout. For end-to-end tests of 
the link, the "stored reference" can be used to 
determine any variance in optical throughput, 
so that cable problems can quickly be noted. 
The AM-3500's readout is in watts, dBm, and 
dB-relative. Its range is from - 65 to + 5dBm, 
with 0.01dB resolution. Designed to go any-
where, the AM-3500 operates on rechargeable 
battery or 110/220 VAC. 

If used for LAN applications, the loss test set 
includes: the AM-3500, built-in Silicon detec-
tor, rechargeable battery, AC adapter, ear-
phone, choice of adapter for any multimode 
connector, and a bare fiber adapter, hardshell 
carrying case and soft packs, plus a AP-3200 
LED 820nM hand held light source. The price 
for this complete loss test set is only $1,590. 
For more information on the loss test set, or 
Laser Precision's state-of-the-art OTDR's, con-
tact: LASER PRECISION CORPORATION, 
1231 Hart St., Utica, NY 13502, or call (315) 
797-4449, or telex 646803. 
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source of ingress) and correct the con-
dition before the system operation is 
degraded. 

b) Inbound path switch status (if an inbound 
switching capability is provided) — The 
status of the feeder switches is used to 
insure that the switch position is in the 
desired state. 

c) Redundant amplifier status (if a redundant 
amplifier capability is provided). Notifies 
the user that the backup amplifier is in use 
so that corrective maintenance can be 
scheduled. 

It also should provide a control facility to: 
a) Control inbound feeder path switch (if an 

inbound feeder path switching capability 
is provided). Used at the central monitor-
ing point to perform fault diagnosis and 
ingress source determination. 

6) If the transponder is used with backup power 
supplies, it also should report status and pro-
vide alarms for: 
a) Backup supply status — Notifies the user 

that the backup supply is in use so that 
corrective maintenance can be scheduled 
on the primary. 

It also should provide a control facility to: 
a) Enable/disable backup mode. 

7) If the transponder is used with redundancy 
switches, it also should report status and pro-
vide alarms for: 
a) Switch status — Notifies user that the 

redundant component(s) are in use so that 
corrective maintenance can be scheduled 
on the primary. 

It also should provide a control facility to: 
a) Set redundancy switch position. 

7.4.3 Optional parameters to measure 
in the system 
Most status monitoring systems offer a mix 

of the following capabilities (refer to section 7.4.2 
for a minimal set of operations needed to deter-
mine whether the media will continue to operate 
with acceptable performance). The additional 
(optional) parameters presented in Table 7.1 
provide other diagnostic information for the net-
work that is very useful but may not be available 
on all status monitoring equipment. 
The parameters defined in Table 7.1 are used 

by the system manager as follows: 
Additional RF levels — Additional RF levels 

in the inbound and outbound paths may be 
used to determined the slope deviations of the 
network. 
Transponder status — Provide an indication 

Table 7.1: Optional status monitoring parameters 
Measurement and status parameters 
The following parameters are measure-

ment and status parameters that enable 
the user to draw conclusions about the 
condition of the system and to control the 
system: 
• Additional RF levels in inbound and out-

bound paths 
• Transponder status 
• Humidity 
• Temperature 
• Voltages 
• Device current 
• System diagnostic test status 
• Auxiliary inputs status 

• Transponder communications statistics 

Control parameters 
The following are control parameters 

that allow the user to perform tests, isolate 
faulty equipment and adjust operating 
levels of the system: 
• Transponder transmit level 
• Perform system diagnostic test 
• Enable/disable an individual alarm 
• Set the measurement frequency for 

measurement 
• Set auxiliary outputs 

Management information parameters 
The following are parameters that allow 

the user to control access, maintain and 
document the system: 
• Disable local functions 
• Serial number/address 
• Version number 
• Configuration 

• Transponder type 
• Location 
• New station status 
• Station recovered 
• User privilege 
• Upload/download capabilities 
• Cable topology 

Threshold parameters 
The following parameters set threshold 

or states at which previously defined 
measurements cause alarms at the central 
monitoring point: 
• RF level thresholds 
• Voltage thresholds 
• Current thresholds 
• Temperature thresholds 
• Auxiliary input mask 

Events (alarms) 
An alarm may be provided at the central 

monitoring point for the following para-
meters and device states: 
• RF level threshold exceeded 
• Voltage threshold exceeded 
• Current threshold exceeded 
• Temperature inside closure exceeds 

threshold 
• Redundant switch status 
• No communications 
• New Transponder has been detected 
• Cover open 
• Auxiliary input matches input alarm 

mask 
• Power reset of transponder detected 
• Monitoring process halted 
• Transponder failure 
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Why Use Anything Else? 
BLONDER-TONGUE 

has the broadband distribution amplifier with 
ALL the features you need and then some. 

3. 

AP AMPLIPP AZ -T- MODEL AC, 
STOCK KC 

•1.01410. 44 4441 ,4 
4,41011444 
OLD MID, .; oee,•• 

5. 

OuTPUT 

rim Lax 
-T— MODEL ACA-30 -460"e" 

STOCK NO 6440 

.24.444.0 

10114sl 

OLD ••ID J ODDS? 
1,4•011041 DII 111C 

4:10) 

11.01401,11 DODS 

6. 

7. 

Only Blonder-Tongue's ACA Apartment Complex Amplifier has all these features to 
satisfy your system's requirements for a low profile, compact, cable-drop fed amplifier. 

1. -110dB radiation shielding to prevent interference and meet stringent FCC anti-
radiation rules. 

2. Sturdy, lightweight aluminum chassis provides superior heat dissipation for component 
reliability. 

3. The Blonder-Tongue ACA is available in two models to meet your specific 
requirements. Take your pick of 40 MHz to 300 MHz bandwidth or 40 MHz to a full 
450 MHz. 

4. Continuously adjustable slope and gain controls are located on the front panel for easy 
setting. 

5. External, UL listed power transformer with a six-foot cord. 

6. Output Level (dBmV) from 48 to 63 depending on Bandwidth used. 

7. The ACA takes only minimum mounting space — (2" x 53/8" x 55/81 

And that's not all!!! The Blonder-Tongue ACA has 32dB of gain hybrid IC circuitry for high 
output with low distortion and line transient protection. 

Order your ACA today  800-523-5947 
In Pennsylvania - 800-492-2512 

Call us toll-free. Get same-day 
shipment plus advice from 
people you can trust.  

loner 
cable equipment, inc. 

1ki9 Horsham Road Horsham, PA 19044 

Your single source for the complete line of Blonder-Tongue CATV Distribution Products. 
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at the central monitoring point of the status and 
health of the transponder. 

Humidity — Indicates the humidity at the 
transponder location. It can be used by the 
system manager to detect degrading operating 
conditions and provide corrective action before 
the system fails. 

Voltage — Measurement at the transponder 
of AC and DC supply or control voltages of the 
monitored device. It can be used by the system 
manager to detect degrading operating con-
ditions and provide corrective action before the 
system fails (e.g., low power supply voltage or 
changing AGC/ASC/equalizer control voltages). 

Device current — Indicates the current drawn 

by the monitored device at the transponder 
location. It can be used by the system manager 
to detect degrading operating conditions and 
provide corrective action before the system fails. 
System diagnostic test — A test that can be 

initiated at the central monitoring point to indi-
cate system performance of a device and/or 
the system (e.g., feedforward test, ingress test, 
etc.). 

Status of auxiliary inputs — A capability that 
allows the user to optionally read the status of 
an external device. This provides the user the 
capability of monitoring external equipment that 
does not have a remote status monitoring 
capability. 

H X ! 
(THANKS!) 

THANK YOU TO THOSE CUSTOMERS WHO HAVE DISCOVERED 
THAT CABLE LINK IS THE CONVERTER STORE AND A WHOLE 
LOT MORE. 

HERE ARE JUST A FEW OF YOU THAT HAVE MADE OUR PROGRESS 
POSSIBLE: 

TCA CABLE INC 
Tyler, TX 

TELECABLE BROADCASTING OF 
JEFFERSON TOWNSHIP 
Dayton, OH 

GULFSTREAM CABLEVISION 
Dunedin and Pasco. FL 

HERITAGE COMMUNICATIONS, INC. 
Des Moines, IA 

BUCKEYE CABLEVISION 
Toledo, OH 

CONSOLIDATED TV CABLE 
Frankfort, KY 

TRI-COUNTY COMMUNICATIONS 
New Richmond, IN 

CONTINENTAL OF OHIO 
Findlay, OH 

MARCUS COMMUNICATIONS INC. 
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PUBLIC CABLE 
Portland, ME 

MONROE CABLEVISION 
Monroe. MI 

CENTEL OF IOWA 
Burlington, IA 

FAIRFIELD CABLEVISION 
Lancaster, OH 

ERIE COUNTY CABLEVISION 
Sandusky, OH 

TCI TAFT 
Grand Rapids, MI 

FRONTIER CABLE TV 
Boulder City. NV 

EAST HANOVER CABLEVISION INC. 
Grantville, PA 

LEXINGTON CABLE COMPANY 
Lexington. VA 

AND MANY MORE 

(614) 221-3131 

Transponder communications statistics — 
Statistics gathered on the transponder com-
munications (i.e., bit errors, CRC, etc.). This pro-
vides the user with the assurance that the 
transponder is communicating properly. 
Transponder transmit level — This control 

enables the user to adjust transponder output 
levels to compensate for path loss variations 
as a diagnostic tool. 

Enable/disable individual alarms — This pro-
vides the user the capability to ignore certain 
alarms. 

Set measurement frequency for level mea-
surement — Allows the user to specify the 
frequencies to make level measurements. 

Set amplifier operating level — This control 
can be used to adjust certain portions of the 
system to compensate for path variations or as 
a diagnostic tool. 

Set auxiliary outputs — This enables the user 
to control an external device that does not have 
a status monitoring capability (example, some 
A/B switches). 

Some of the suggested changes that will be 
proposed during the balloting of Draft D will 
undoubtedly be incorporated into the standard 
as accepted. However, it is unlikely that there 
will be any meaningful engineering modifica-
tions. Therefore the status monitor standards 
can be accepted as shown in these excerpts. 

There is an important point to note in these 
standards for LAN status monitoring: there are 
two levels of measurement capabilities — the 
minimal requirements and optional parameters 
(Sections 74.2 and 74.3). The minimal require-
ments section corresponds very closely to the 
capabilities of status monitor systems used in 
CATV. The optional parameters section details 
added capabilities that would be necessary for 
the increased reliability mandated for data LAN 
service. 

There are a number of status monitoring 
systems currently available (e.g., from Jerrold, 
Texscan, Network Technologies/AM Cable and 
Scientific-Atlanta). All of these systems will pro-
vide the minimal requirements listed. Of these, 
the only system currently available that also will 
provide the additional optional parameter 
measurements is the Network Technologies/AM 
Cable system. 

The reliability requirements for data network-
ing is much higher than is commonly accepted 
for CATV operation. Downtime in data service 
can amount to large amounts of money for even 
a very short period and this added reliability 
is the reason for the optional parameters. These 
parameters are of increasing importance to the 
system reliability as the number of nodes 
increases. 

Conclusions 
Status monitoring is a required function for 

the operation of a LAN. The parameters to be 
measured for a LAN are, at a minimum those 
that are provided in a typical CATV status 
monitor system, however, the increased relia-
bility requirements of a data LAN dictate addi-
tional parameters to be measured — especially 
as the LAN gets larger. [ 1 
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Affordable 
Commercial Insertion 

With all of the Frills! 
INTRODUCING TEXSCAN'S ECONOMY MODEL 

COMSERTER 91 
You can now own an affordable commercial insertion system 
without giving up these essentials: 

•Computer Terminal Operation 
•Single Channel Integrity 
•Automatic Daily Sorted Affidavits 
• ROS or Random Sequential Spot Selection 
• Remote Telephone Control 
•True Video Verification While Spots Run 
e Upgradeable to Full Traffic and Billing 
• Beta " or U-Matic- VCR's 

For more information call 1-800-367-6011 

Texscan 
111111111111% 

COMPUVID 3855 South 500 West, Suite S, Salt Lake City, Utah 84115, (801) 262-8475, 1-(800) 367-6011 
TRADEMARKS OF THE SONY CORP AND SONY AMERICA CORP. U Reeder Service -Number:74. 



Figure 10: Relative tests 
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(Continued from page 32) 

The curve in Figure 11 suggests that the 
amplifier may be operated at elevated levels 
(typically 20 dB for these carriers) and still 
produce a one-for-one linear change relation. 
In other words, a 1 dB change in output level 
will bring the beat 1 dB closer in relative ampli-
tude. This elevated level should be available 
from the vendor or by inspection. To calculate 
the level, use the formula: 

Test level increase (dB) = 

( of maximum number 
10Iog  system video carriers 

3 carriers 

To make the measurement, read and record 
the amplitude of the reference carrier with a 
properly preselected spectrum analyzer. 
Remove the test carrier and remove attenua-
tion on the analyzer until the beat is stable on 
the display. Record the peak amplitude of the 
beat. Subtract the beat amplitude from the refer-
ence carrier amplitude to obtain the relative 

difference. Next, add the amount of test level 
increase to the relative difference. The result 
is the second-order beat measurement at 
system operating levels. Measurement formula 

dB (second order) = (test output level — 
beat level) -I- change in levels 

The third-order test is performed in the same 
manner. The main difference is that three test 
carriers are used instead of two and the relative 
change difference is two-to-one instead of one-
to-one (Figure 12). Measurement formula: 

dB (third order) = (test output level — beat 
level) -I- 2 (change in levels) 

Although real-world amplifiers do not have 
perfectly linear RF transfer characteristics, prop-
er use of their linear range can permit accurate 
measurement of intermodulation distortion. By 
keeping tabs on this distortion, the system 
operator can be aware of marginal operation 
and take the proper precautions to eliminate 
potential system problems. I. 

Figure 11: Second-order 
relationship 
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Figure 12: Third-order 
relationship 
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Headend systems from 
Nexus will always give 
you perfect performance. 
We can provide a total 
solution for any applica-
tion in a compact installa-
tion that will give you 
years of trouble-free 
operation. Nexus 
guarantees it with a 2-
year limited warranty. 

All Nexus picture 
perfect headends 
perform like this. 

Spurious Outputs: 
— 60 dBc 
Composite triple beat: 
— 60 dBc 
Cross Modulation: 
—60 dBc 
Output Level: 
+ 50 dBmV 
Carrier/Noise > 60 dB 

We design custom 
headend systems for any 
television requirement. 
You deserve the competi-
tive edge. Call Nexus for 
your next headend 
system. 

Nexus 
Always 
Picture 
Perfect 

NEXUS 
ENGINEERING CORP. 

PERFORMANCE 
YOU CAN SEC. 

NEXUS-DEFINITELY AHEAD OF OUR TIME 

. . and look like this. 

Telephone 
(206) 644-2371 
Bellevue, WA 
(604) 420-5322 
Burnaby, B.C. 

Or write 
7000 Lougheed Hwy. 
Burnaby, B.C. 
V5A 4K4 

Fax #: 
(604) 420-5941 
Telex #: 
961000 
Mailbox #: 
• XPI8348 
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If it's not IMPULSE, 
it's Obsolete 

All addressable converters are not the same. Some ... most ... will never 
be able to handle impulse-pay-per-view ordering. Those converters are 
obsolete before you ever remove them from their packing crates. 

It is now generally accepted that pay-per-view is a viable business—but 
only when you use impulse ordering. Impulse is the difference between buy 
rates languishing in the teens and zooming into the hundreds. 

So, before you consider new converters, make sure they're not obsolete. 
Make sure they're ready for IPPV. 

STARCONe VI... 
READY FOR IPPV NOW 

Jerrold's STARCOMe VI converters are impulse-ready. What's more, 
they're part of an impulse technology system into which Jerrold engineers 
have invested years of software development. 

Find out more about converters that are ready for the future now Call 
your Jerrold Account Executive or contact the Jerrold Division of General 
Instrument Corporation, at 2200 Byberry Road, Hatboro, PA, 215-674-4800 
and find out more about STARCOM VI. 

JERROLD 
... Where innovation is a tradition 

GENERAL 
INSTRUMENT 

S-I879 
See us at the Western Cable Show, Booth 421. 
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TECH 

0 Noise figure and noise temperature 
By Ron Hranac and Bruce Catter 

Jones Intercable Inc. 

Noise figure and noise temperature are related quantities used to characterize the noise performance 
of devices. Noise figure, expressed in decibels (dB), is generally used for terrestrial applications, because 
the equivalent noise temperature has numerically large values. Noise temperature, expressed in degrees 
Kelvin (°K), is common in satellite communications and space applications, since the equivalent noise 
figure is relatively small. Table 1 provides noise temperature conversions from 5°K to 500°K in 5° steps. 
Table 2 provides noise figure conversions from 0.5 dB to 25 dB in 0.5 dB increments. The formulas from 
which these tables were created, along with examples of their use, are on the next page. 

Table 1: Noise temperature to noise figure 

Noise Noise Noise Noise Noise Noise Noise Noise 
temp. figure temp. figure temp. figure temp. figure 
(°K) (dB) (°K) (dB) (°K) (dB) (°K) (dB) 

5 0.0742 130 1.6085 255 2.7400 380 3.6368 
10 0.1472 135 1.6599 260 2.7796 385 3.6691 
15 0.2190 140 1.7107 265 2.8189 390 3.7011 
20 0.2896 145 1.7609 270 2.8579 395 3.7329 
25 0.3591 150 1.8105 275 2.8965 400 3.7645 

O 

O 

30 0.4275 155 1.8596 280 2.9348 405 3.7959 
35 0.4949 160 1.9081 285 2.9727 410 3.8270 
40 0.5612 165 1.9561 290 3.0103 415 3.8579 
45 0.6265 170 2.0036 295 3.0476 420 3.8886 
50 0.6908 175 2.0505 300 3.0845 425 3.9191 

55 0.7542 180 2.0970 305 3.1212 430 3.9493 
60 0.8167 185 2.1430 310 3.1575 435 3.9794 
65 0.8783 190 2.1884 315 3.1936 440 4.0092 

70 0.9390 195 2.2334 320 3.2293 445 4.0389 
75 0.9989 200 2.2780 325 3.2648 450 4.0683 

80 1.0580 205 2.3221 330 3.2999 455 4.0976 
85 1.1163 210 2.3657 335 3.3348 460 4.1266 
90 1.1739 215 2.4089 340 3.3694 465 4.1555 
95 1.2306 220 2.4517 345 3.4038 470 4.1842 
100 1.2867 225 2.4941 350 3.4378 475 4.2126 

105 1.3420 230 2.5361 355 3.4716 480 4.2409 
110 1.3966 235 2.5776 360 3.5052 485 4.2690 
115 1.4506 240 2.6188 365 3.5384 490 4.2970 
120 1.5039 245 2.6596 370 3.5715 495 4.3247 
125 1.5565 250 2.7000 375 3.6042 500 4.3523 

Table 2: Noise figure to noise temperature 
Noise Noise Noise Noise Noise Noise Noise Noise Noise Noise 
figure temp. figure temp. figure temp. figure temp. figure temp. 
(dB) (°K) (dB) (°K) (dB) (°K) (dB) (°K) (dB) (°K) 

0.5 35.3854 5.5 738.9588 10.5 2,963.854 15.5 9,999.588 20.5 32,248.54 
1.0 75.0884 6.0 864.5108 11.0 3,360.884 16.0 11,255.108 21.0 36,218.84 
1.5 119.6359 6.5 1,005.3824 11.5 3,806.359 16.5 12,663.824 21.5 40,673.59 
2.0 169.6190 7.0 1,163 .4430 12.0 4,306.190 17.0 14,244.430 22.0 45,671.90 
2.5 225.7010 7.5 1,340.7898 12.5 4,867.010 17.5 16,017.898 22.5 51,280.10 
3.0 288.6261 8.0 1,539.7763 13.0 5,496.261 18.0 18,007.763 23.0 57,572.61 
3.5 359.2291 8.5 1,763 .0428 13.5 6,202.291 18.5 20,240.428 23.5 64,632.91 
4.0 438.4471 9.0 2,013 .5519 14.0 6,994.471 19.0 22,745.519 24.0 72,554.71 
4.5 527.3311 9.5 2,294 .6277 14.5 7,883.311 19.5 25,556.277 24.5 81,443.11 
5.0 627.0605 10.0 2,610.0000 15.0 8,880.605 20.0 28,710.000 25.0 91,416.05 
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To convert noise temperature (TE) to noise figure (F), use the formula 

F(dB) = 10Icig 10 1) 
290 

To convert noise figure to noise temperature, use the formula 

TE (°K) = 290 (10 1) 

Prdblem: 
You are using a 100°K low-noise amp (LNA) on your satellite antenna. What is the LNA's noise figure 
in decibels? 

Solution: 
Use the formula: 

F(dB) = 1010g10 TE 
290 

= 10log,0 (  100 .4_ .1) 
290 

= 1010940.3448 -I- 1) 

= 10log io(1.3448) 

= 10 (0.1287) 

Noise figure = 1.2867 dB 

Problem: 

The trunk amplifiers in your system have a 9.5 dB noise figure. What is their equivalent noise temperature 
in degrees Kelvin? 

Solution: 
Use the formula: 

( F 

) 
TE (°K) = 290 loio 1 

9.5 

1 ) 
= 290 (ioto 

= 290(10° 95 —1) 

= 290(8.9125 — 1) 

= 290(7.9125) 

Noise temp. = 2,294.6°K 
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Your next loader/backhoe. 

If it's not a Case, 

here's what you'll miss. 
Case loader/backhoes offer you a unique 

combination of features that deliver a proven 
edge in productivity and the greatest return on 
your investment. 

The Case diesel: reliable 

power on less fuel with lower 

maintenance cost. 
Our engineering 

expertise brings you 
an engine that 
works for you and 
your bottom 
line. Computer-
designed from 
the ground up to 
provide maximum 

performance with 
fewer moving parts, the 
Case engine gives you 

high torque rise with lower fuel consumption and 
much longer service intervals than conventional 
diesels. It gives the Case 580E a hard-working 
edge and is available in all Case loader/backhoes. 

Componentized power train. 
Our engine, torque converter or transmission 

can be removed easily and individually to save 
you time and money. Case pioneered it. 

, • 

/ '-‘-' ----- v --------- — . 

._:------ And all service checks 
are easily accessible 

for simplified maintenance 

Investment performance. 
The excellent 25-year reputation of Case 

loader/backhoes is something you can bank on 
when it's time to trade or sell. No loader/backhoe 
holds its value as well as our 580. 

Reliable power. Maximum serviceability. High 
resale value. Those are just three of the reasons 
you can't afford to pass up a Case. 
See your Case dealer today, and give yourself 

the competitive edge that comes only with a Case. 

J I Case 
A Tenneco Company 

700 State Street Racine, WI 53404 U S A 

Building On Quality' 

Reeder Setvice Number 7Z 



The 
Inside Story 
Behind the 
PTS/Katek 
Acquisition. 
Bloomington, IN—Why did the two 
leaders in converter repair agree to 
an acquisition'? 
"Frankly, we've been chasing 

Katek since we entered the cable 
market in 1981," says Jeff Hamilton, 

PTS Vice 
President of 
Marketing. 
"Katek was the 
first company to 
emerge as a 
national con-
tender. More 
important, they 
have maintained 
a technological 
edge especially 

in addressable repair." 
Ron Katz, founder of Katek says, 

"PTS was unlike any competitor we 
had faced. On their first day of cable 
operation, they had hundreds of 
technicians in Servicenters 
nationwide. 
They were 
flexing the 
muscle they had 
built as the 
largest 
independent 
repair company 
for T.V. service 
dealers and 
manufacturers." 

In 1984 Katek 
merged with RT Construction. "It 
was a good move at the time. But 
this new alignment with PTS—a 
company dedicated to repair will put 
us in a much stronger position," 
explains Katz. 
These two multimillion dollar 

companies have joined to form the 
largest cable equipment repair 
company: PTS/Katek. Ron Katz 
directs operations as Executive Vice 
President, "We're in a strong 
position to serve cable companies. 
MSO's and independent operators 
can expect faster service, consistent 
quality and continued technological 
leadership." 
"The inside story is that Katek did 

not fit in with RT/ Katek's direction," 
explains Katz. "PTS/ Katek creates a 
synergy that will set the standard in 
the repair industry." 
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KEEPING TRACKIIIIIIIIIIIIIIIIII111111111111 
Robert Luff has been ap-

pointed vice president of tech-
nology for Jones Intercable Inc. 
Prior to this, he was senior vice 
president of engineering at United 
Artists Cablesystems Corp. of 
Montvale, N.J. He also is currently 
president of the Society of Cable 
Television Engineers. 

Contact: 9697 E. Mineral Ave., 
Englewood, Colo. 80112, (303) 
792-3111. 

Geoffrey Roman has been 
promoted to vice president of 
marketing for the Jerrold Distri-
bution Systems Division of 
General Instrument Corp. He 
most recently served as vice presi-
dent of sales and marketing for 
local area networking and con-
sumer and commercial satellite 
TV. In his new position, Roman will 
manage Jerrold's headend and 
distribution equipment. Contact: 
2200 Byberry Rd., Hatboro, Pa. 
19040, (215) 674-4800. 

EFData Corp. announced 
Alan Potter as its national sales 
manager. He will direct corporate 
sales of all products through a net-
work of sales agents. Prior to join-
ing EFData, Potter was a market-
ing specialist with Fairchild Data 
Corp. Contact: 1030 N. Stadem 
Dr., Tempe, Ariz. 85281, (602) 
968-0447. 

Brad Cable Electronics Inc. 
announced Scott Wheeler as 
customer service representative. 
He has worked in customer rela-
tions in airlines and the ski 
industry. Wheeler will be respon-
sible for the Northern part of the 
United States. Contact: P.O. Box 
739, Schenectady, N.Y. 12301, 
(518) 382-8000. 

Compression Labs Inc. 
announced the promotion of 
Kathryn Reavis to vice president 
of marketing. Formerly director of 
marketing, she will be responsible 
for the development and imple-
mentation of the company's 
market strategies and plans. 
Before joining CLI as director of 
business development, Reavis 
was strategic planning consultant 
for the Boston Consulting Group. 
Contact: 2305 Bering Dr., San 
Jose, Calif. 95131, (408) 946-3060. 

Glenn O'Connell has been 
promoted to sales manager for 
OEM Sales, a division of Pico 
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Macom Inc. Prior to this, he 
served as account supervisor for 
OEM. O'Connell will oversee the 
division's sales efforts as well as 
its cable TV product development. 

Contact: 12500 Foothill Blvd., 
Lakeview Terrace, Calif. 91342, 
(818) 897-1120. 

James Chiddix has been 
named vice president of engineer-
ing and technology for American 
Television and Communica-
tions Corp. (ATC). He was 
previously senior vice president of 
ATC's Hawaii division. In his new 
position, Chiddix will be respon-
sible for directing ATC's technical 
resources against current and 
future priorities and opportunities. 
Also announced at ATC, Ste-

phen McMahon was named presi-
dent of the Jackson, Miss./Monroe, 
La., division. Previously vice presi-
dent for legislative and regulatory 
affairs in the company's Florida 
division, he joined ATC in 1979 as 
general manager of its Orange/ 
Seminole Cablevision system. 
Before joining ATC, McMahon was 
dean of administrative affairs and 
then president of North Florida 
Junior College. 

Finally Jerome Ramsey, for-
merly vice president, secretary and 
general counsel of Mile Hi Cablevi-
sion, has joined the law depart-
ment of ATC. Prior to Mile Hi, he 
was an associate in the firm of 
Gassman and Holt, an assistant 
U.S. attorney for Colorado and an 
associate with the Denver law firm 
of Holland and Hart. Contact: 160 
Inverness Dr. West, Englewood, 
Colo. 80112, (303) 799-1200. 

First Data Resources Inc. 
appointed Scott Anderson to 
regional sales manager for the 
Cable System Services Division. 
He will be responsible for the sales 
of the company's cable control 
system and its PC-based Micro 
Delivery Option (M DO). Contact: 
7301 Pacific St., Omaha, Neb. 
68114-5497, (402) 399-7000. 

NaCom Construction Corp., 
a subsidiary of AmeriLink Corp., 
announced David Miller's 
appointment to the newly created 
position of director of operations. 
Previously he was with Comcast 
Corp. where most recently he 
managed design and construction. 

Contact: 1900 E. Dublin-Gran-
ville Rd., Columbus, Ohio 43229, 
(614) 895-7307. 



Skippy 1931 Jackie Cooper 
"Ski_ppy" is a trademark 
of Skippy Inc. C 1986 
Photo courtesy of the Academy of 
Motion Picture Arts and Sciences. 

UNTIL NOW IT TOOK A MIRACLE 
TO MAKE PAPER-VIEW PAY OFF 

Heaven knows it hasn't been easy. 
Especially when you consider the high 
cost of customer service reps, phone 
overloads, lost data and all the additional 
in-home equipment. 

But have faith. No matter how big 
or how small your cable system is, Zenith 
has a range of options that can make it 
pay off. 

Take Zenith's Phonevision one-way 
system. It avoids phone loading 
problems, works with any phone and 
requires no extra in-home equipment. 

All subscribers need is a Zenith 
Z-TAC, PM, or PayMaster decoder (at 
around $40, PayMaster is the most 
affordable of all) and any touchtone or 
rotary phone to order a PPV event. 

For two-way systems, Zenith's Z-View 
gives subscribers real-time impulse PPV 
service (PM has even more two-way 
options). And subscribers can easily 
attach an add-on module to any 
REDI-PLUG equipped Z-TAC converter. 

While others are still working out 
the bugs, Zenith systems are up and 

running. With positive, profitable results. 
If you've been hoping for an 

advanced PPV system that offers you all 
the flexibility you need, your prayers have 
just been answered. 

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

»vim cable 
products 

c 1986 Zenith Electronics Corp. SEE US IN BOOTH #405 AT THE WESTERN SHOW. 

The quality goes in 
before the name goes on 
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Raychem's EZF® Connector 
Reduces Maintenance Costs 

The EZF Connector System 
reduces problems during installation... 

There's just one connector for each cable size: RG-59. 
RG-6 and AG-il. 

• Cassettes and inner ferrules are color-coded — red 
for RG-59 connectors, blue for RG-6 and black for 
AG-11. 
• Pocket size cassettes keep connectors close at hand. 
and simplify placement of connectors over cable ends. 

• The EZF Cable Preparation Tool makes installation 
fast and repeatable. One tool with replaceable blade 
packs fits most cables. 

• No crimp tools are required. 

• The EZF sealing boot keeps moisture from entering at 
the port threads. 

...and prevents them from developing. 

• A watertight, circumferential seal protects the con-
nector-to-cable interface. 

• Specially selected and tested platings resist corrosion. 

• After environmental exposure tests, the EZF connec-
tor demonstrates lower contact resistance and less RF 
leakage than traditional crimp connectors. 

t. 

Raychem MOM 
Anixter. America's No. 1 supply specialist for the Cable-TV industry, provides everything from head-end equipment to subscriber 
products for operating. maintaining, upgrading and constructing CATV systems. Anixter serves the industry from computerized dis-
tribution centers throughout the United States, Canada and the United Kingdom. 

WEST-ANAHEIM: (714) 778-4414, (800) 854-0443; ANCHORAGE: (907) 274-8525; DENVER: (303) 373-9200, (800) 841-1531; SEATTLE: (206) 
251-6760, (800) 426-7665; MIDWEST-CHICAGO: (312) 364-7000. (800) 544-5368; DALLAS: (214) 484-2933, (800) 231-5006. SKOKIE, IL 
HDOTRS: (312) 677-2600; EAST-ATLANTA: (404) 449-6533, (800) 241-5790: CINCINNATI: (513) 733-9100, (800) 543-0113; NEW JERSEY: 
(201) 328-0980. (800) 631-9603; ROCHESTER: (716) 426-3440, (800) 252-7516; TAMPA: (813) 626-7115, (800) 237-6466: CANADA-CALGARY: 
(403) 250-9646; MONTREAL: (514) 637-3511; TORONTO: (416) 625-5110; VANCOUVER: (604) 321-5885. 

In an emergency, weekends and holidays or after 5 PM call toll free 14800) 323-8167. 
CORPORATE OFFICES. ANIXTER BROS., INC., 4711 Golf Road, Skokie, IL 60076, (312) 677-2600 

See us at the Western Cable Show. Booth 235. 
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