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THE ONE SOLUTION 
TO YOUR CUSTOMERS' 
VCR SWITCHING NEEDS. 

SOLUTION ONE 

BY 

VCR SwtTCHER 

ELECTRONICS INC 

The SOLUTION ONE VCR switcher by S.E.A.M 
makes switching between Cable, Pay T.V. 
and VCR a snap. The touch of a button 
moves you instantly from one mode to 
another. Its "decoder/converter" bypass 
feature keeps the cable-ready set's stereo 
and remote control functions at your 
constant command. 

State of the art breakthrough in passive R.F. 
switch design supplies a minimum isolation 
of 60 DB up to 400 MHZ, assuring 
interference free, long life operation. 

A cinch to install. This completely passive 
device requires no power and has a built-in 

fi CONV. DECODER TO T.V. 
CABLE TO V.C.R. 

(1) 
CONV. DECODER TO V.C.R. 

CABLE TO T.V. 

EL VIEW 

TV 

j=7L. VIEW 

VCR 

splitter to accommodate two converters. 
Once installed, there is no need to rewire 
regardless of which source you view or 
record, therefore eliminating those costly 
service calls. 

This compact (7" x 31/2" x 13/4 ") handsomely 
wood-grain finished VCR switcher comes 
with one-year manufacturer's warranty from 
date of sale. 

SOLUTION ONE—The solution to instant set 
command. 

Manufactixed b ELECTRONICS INC. 

Dealer Inquiries Welcome 
Contact: 

SEAM ELECTRONICS INC. 
225 Nugget Avenue, Unit No. 1 

Agincourt, Ontario, Canada, M1S 3L2, Phone (416) 292-6640 
Reader Service Number 2 



After 9 million pay-per-view transactions 
and 9 years' experience, we've learned what works... 

and what doesn't. 

And we've learned why choosing the right pay-per-view 
ordering mechanism is not an easy task. Store and for-
ward. ANI. Voice response units. So many options that 
may or may not be right for your individual system. 

That's why we put 9 years of experience 
into our new BA-5000 addressable converter. 
Our engineers knew how important it was 

to design a converter that wouldn't be 
affected by tomorrow's pay-per-view 
decisions. 

So today you can purchase the 
BA-5000 knowing it can handle 
everything from simple CSR 
order entry to a sophis-

ticated store and forward 
technology. 

-TINA 

The BA-5000 can execute pay-event trans-
actions immediately upon installation without 
modification to your headend or additional 
hardware in the home. 

But for true impulse capabilities, our PULSE 
add-on unit simply attaches to the BA-5000 
converter. Subscribers can now purchase 
events at the touch of a finger, minutes before 
a program begins. And the purchase is stored 
in the converter so there's no need to worry 
about jammed phone lines prior to a big event. 

Call Pioneer at 1-800-421-6450 and learn 
more about why the BA-5000 should be in your 
system. And if you're unsure about what con-
verter to purchase, 9,750,000 transactions 
should prove that there is safety in numbers. 

PioNeen 
PIONEER COMMUNICATIONS OF AMERICA, INC. 

2200 Dividend Drive. Columbus, Ohio 43228 (614) 876-0771 

Outside Ohio, 1-800-421-6450 
1986, Pioneer Communications of America. Inc. 
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Remember...it was only yesterday 
when offering a PPV event 

in one-way cable systems usually meant 
mass confusion. Too many telephone 
operators to pay, but not enough to 
handle the last minute phone calls. In 
solving this problem, Jerrold drew on 
experience that dates back to 1956. That 
year, a two-channel device was developed 
and demonstrated at the Jerrold plant 
in Philadelphia Known as the PBPB 
"program -kv-program billing" it attrac-
ted much interest—and visitors—from 
all over the world Although the PBPB 
was too far ahead of its time to be a 
enancial success, it was one of cable's 
earliest demonstrations that pay-per-view 
technology was quite feasible. 

Remember when PPV required a large phone staff? Or two-way cable plant? 
Now... 

The Pay-Per-View Solution 
JERROLD STARFONE' 
Get ready to cash in on the coming PPV explosion. Add impulse pay-per-

view capability with Jerrold STARFONE, the economical add-on unit. 

• ELIMINATES NEED FOR TWO-WAY PLANT. The STARFONE system uses 
your existing one-way cable plant for downstream communications and a 
telephone return path for upstream communications. No new construction 
needed. 

• ELIMINATES PHONE INTERFACE PROBLEMS. Your subscribers self-author-
ized purchases are recorded in the converter memory When you want to 
gather this data for billing, the converters are prompted to make that single 
phone call to your billing computer. 

• MINIMIZES IPPV BILLING LOGISTICS. Your billing computer automatically 
receives IPPV detail usage for normal monthly billing statement. No 
incremental billing support costs. 

• EXCLUSIVE AVAILABILITY. Jerrold is the only converter supplier offering 
this advanced cost-effective store and forward telephone return capability 

Simply by pressing a few /buttons to indicate an authorized purchase, your 
subscriber can order a PPV event for immediate viewing. No phone calls to 
make. No busy signals to cope with. No need to plan in advance. 

Jerrold STARFONE, an inexpensive add-on module, makes all this 
possible. For detailed information, call or write today. Jerrold Division, General 
Instrument Corporation, 2200 Byberry Road, Hatboro, PA 19040. 
(215) 674-4800. 

JERROLD 
You know we'll he there. 

See us at the Atlantic Show Booth 435. 
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Carson's 
GLB-1320... 
a great 
cover up 

for tap and 
coax splice 
locations! 

Amfit. 

• Great for housing underground tap 
and drop locations. 

• Use with Channell's UTH series 
enclosures and KCP splice 
connector series. 
• Structural foam molded of HDPE. 
• Available in gray or green. 

Ultra-violet stabilizers added. 
• Boxes are pre-assembled and 

lightweight. 
• Tapered to eliminate upheaval and 

provide stability. 
• CATV identification molded into 

cover. Optional anti-skid cover 
available. 
• 100% stainless steel hex head bolt or 
penta head security bolt provided. 

• Available through distribution: 
Anixter 

Cable TV Supply 
Signal Vision 

Marketed exclusively by 
Channell Commercial Corporation 

(818) 963-1694 
(800) 423-1863 

except in CA 

CARSON 
INDUSTRIES 
INC. 
1925 "X Street 
La Verne, CA 91750 

See us at the Atlantic Show Booth 335. 
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Giant leap backwards 
Recently, the FCC announced its new must-

carry rules, which contain a requirement that 
CAN systems will have to provide free-of-
charge a means for the subscriber to switch 
between cable and the outside antenna (i.e., 
an A/B switch). 
According to a special report issued by the 

National Cable Television Association, "All 
systems (regardless of size) are required to 
install NB switches for new subscribers at no 
additional cost. Existing subscribers must be 
offered the option of obtaining an A/B switch 
(and instructions for its installation) at no cost, 
or of having the switch installed by the cable 
operator (in which case the subscriber may be 
charged the operator's reasonable labor cost). 
Switches must be offered for every cable 
hookup and the offer renewed annually for five 
years. In addition, cable systems may not 
recommend the dismantling of antennas and 
must provide their subscribers with 'consumer 
education' information . . ." 
C'mon guys, enough is enough! The thrust 

behind this action is political and mainly comes 
from the broadcasters. 

"While potentially providing a 'political com-
promise' to the long unsettled must-carry issue," 
stated Robert Luff, "the FCC decision is poten-
tially technically disastrous to a far more vital 
concern to the FCC and the cable industry than 
must-carry — harmful interference to safety-of-
life, aeronautical and public safety radio 
services." 

The problem's roots 
The cable TV industry uses the same fre-

quencies inside its cables as do airplanes and 
public safety services. Cable systems use 
shielded cables throughout the distribution plant 
to keep CAN signals from interfering with the 
other users of these shared frequencies. The 
FCC, ham operators, FAA and others have 
been extremely concerned about the potential 
for interference. FCC limits are very stringent 
and in a number of incidences cable systems 
have had a difficult time complying due to 
damaged cable, poor workmanship and loose 
connectors. 
"Even with the appropriate labeling and 

public awareness information," stated Luff, "it 
is believed that many subscribers would not 
understand either how to properly connect an 
A/B switch or the importance of the possible 
interference they would cause. 
"The new requirement for cable systems 

everywhere to provide a means for all sub-
scribers to easily switch between cable and an 
antenna," Luff stressed, "is not bad for the cable 
industry other than the expense involved. The 
problem is this: It is all too likely in the days, 
weeks or months following the CAN installer's 
proper connection of an A/B switch that in the 
course of normal household functions, such as 
moving furniture, cleaning, dubbing VCR tapes, 

disconnecting the TV during an electrical storm 
or vacation, or adding a new video game or 
VCR, the homeowner will become confused 
and inadvertently end up with the CAN signal 
directly connected to the antenna, which will 
surely cause widespread interference, possibly 
to safety-of-life services, that the cable system 
will have to be responsible for and correct." 
The bottom line is that once again the burden 

shifts to the cable N industry. Not only do we 
have to educate the subscribers, but operators 
will become involved in time-consuming details 
to locate the leakage source and end up 
scheduling a second costly service call (incon-
veniencing the subscriber as well). 
"The A/B switch requirement of the new must-

carry decision is so out of step with the com-
mission's just-finalized eight-year-long rulemak-
ing attempts to minimize any potential for harm-
ful interference to safety-of-life, aeronautical and 
public services from CAN (Docket 21007)," 
said Luff, "that one wonders just how much 
thought and critical technical input was involved 
in the decision process or if the different depart-
ments of the FCC ever communicate with each 
other!" 

Etceteras 
While reading through this issue of CT you 

will notice the absence of "Luff's Comments." 
Bob asked for a one-month vacation while he 
relocated from the East Coast to Denver to join 
the ranks of Jones International as vice presi-
dent of technology. While we'll miss his thoughts 
this month, we wish Bob well in his involvement 
in new projects and acquisitions for Jones and 
look forward to his return in the pages of our 
November issue. 
Speaking of the November issue, we will 

present a complete index of articles and 
columns published since the magazine's 
inception in March 1984. This is a service done 
for our readers. After all, we are a service-
oriented publication geared for a service-
oriented industry. Also in our November issue, 
the editorial emphasis will be on headend 
performance and maintenance, and we're con-
vinced our readers will find the information 
useful. 



"We choose Utility Products' Super Safe 
for two good reasons. 

BOB ZEQUEIRA, JR., PURCHASING & CONTRACTS ADMINISTRATOR, 
SELKIRK COMMUNICATIONS, INC. 

Like many cable operators, Bob Zequeira found his system 
the victim of extensive cable theft. Cable thieves were 
connecting their own service by gaining illegal entry into the 
cable enclosures. Selkirk Communications' only recourse was 
to find a high security enclosure capable of restricting 
unauthorized entry. 

But security wasn't Selkirk's only problem. The harsh 
South Florida coastal environment was another factor to be 
dealt with, since constant exposure to salt air can be highly 
corrosive. 

Their choice for security and durability; Utility Products' 
Super Safe. "We chose the Super Safe because of its unique 
locking mechanism. We had already established the box 
would last for many, many years." said Bob. 

Corrosion-resistance has been a major factor in the 
purchase of cable enclosures since Selkirk established its 
system seven years ago. "We have used your apartment box 
for many years. We realized it was a very good product 
because of its finish. We tested it and installed it in buildings 
and areas where the salt concentration is the heaviest. We 
found it to last without any problems." 

Super Safe, like all Utility Products' enclosures, features 
heavy-gauge, mill galvanized steel coated with a corrosion 
resistant nine step finishing process. It's interlocking cap and 
variety of locking mechanisms fortify the security of the unit. 

So if security and durability are important in your system, 
rely on proven quality; Utility Products pedestals and 
enclosures. Built to last. 
For further product information, phone or write us. 

Reliable Electric/Utility Products 11333 Addison Street/Franklin Park, Illinois 60131 312-455-8010/Telex 728393 
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Analysts k) 
Service Specialists 

CONVERTERS 
Expanded Repair Service includes Oak addressables 
and Jerrold addressables. 

Manufacturers Authorization 

4..Eppow 
!mg 

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 

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

Fully computerized - including reports 

Innovation in Services and Products for Cable 

Corporate Office: 
112 E Ellen Street 
Fenton. MI 4843C 

(313) 750-9341 

Eastern Facility: 
1255 Boston Ave 

W Columbia. SC 29169 

1803) 794.3910 
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FOR THE LIFE OF A SYSTEM 

EllinDIATI 

uh4 

Series Protective Molding 

GAI "4 All "r) STEEL with Custom Fittings 
Backed by a 3 'real emu ‘e 

II LABORATORY TESTED TO WITHSTAND SUN, SALT AIR AND EXTREME WEATHER 
E VANDAL RESISTANT — PATENTED KEY ACCESS FOR FAST AND EASY UPGRADES 
E SLASHES INSTALLATION TIME AND COST 
E REQUIRES LESS THAN HALF THE ANCHORS OF LESS DURABLE MOLDING 
E OFFERS GREATER CABLE CAPACITY 
E AESTHETICALLY APPEALING 

IU UHUEFI, UALL 1-(800) 222-2142 
-ARI %ReAnul 

6820 N. Broadway, Suite E, 
Denver, CO 80221, (303) 428-9141 

See us at the Atlantic Show Booth 212A. 
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Atlantic Show '86: 'Cable's on a roll' 
ATLANTIC CITY, N.J. — With the theme 
"Cable's on a Roll," the 1986 Atlantic Show is 
scheduled to get under way Oct. 28-30 at the 
city's convention center. Technical, marketing 
and management tracks are planned, as well 
as displays from over 300 exhibitors, an 
increase from last year. Sponsored by the 
Maryland/Delaware, New Jersey, New York and 
Pennsylvania cable association, the fifth 

III"IIIIIIIIIIIIIIIIIIIIIIIIIII 11111111111111111111 

Atlantic Show has gambled on an even greater 
attendance, topping last year's 2,600. 
The show's agenda, featuring technical 

sessions, is as follows: 

Tuesday, Oct. 28 
11-11:15 a.m. Ribbon cutting ceremony 

11:15 a.m.-1 p.m. — Keynote program: 
"Cable's on a Roll . . . You Can Bet on It," 

CableconR 
drop-in- is 
conduit...Figure the reel cost! 

Cablecon drop-
in-conduit can save you 
a lot of headaches... 
and dollars. And, it makes 
a lot of sense. 

Labor is a major cost 
for any installation, and if 
you're direct burying your 
drop cable, it could end 
up costing you a bundle. 
While nobody knows just 
how long direct buried 
drops will last in the ground, 
Cablecon drop-in-conduit can 
greatly extend your drop cable life 
expectancy. And if you do have to 
go back to re-pull or repair a dam-
aged drop, it's easy to install. 

If you're hand trench-
ing, pulling in street cut 
applications, or using a 

vibratory plow, why not put 
Cablecon in now? It's good 
insurance against going 
back later...especially if 
your drops start going 
bad, or your subscribers 
decide to become week-
end gardeners. 

For information on 
Integral's drop-in-conduit and 
other Cablecon products, call 
Integral Corporation, or contact 
Channell—the exclusive marketing 
representative for Integral's CATV 
Cablecon products. 

Marketed exclusively by 
Channell Commercial Corporation 

(818) 963-1694 
(800) 423-1863 

except in CA 
Reader Service Number 67 

4514 Integral 
50 Corporation 
1424 Barry Avenue, Dallas, TX 75223 
(214) 826-0590 • (800) 527-2168 except TX 

panel discussion on entertainment and infor-
mation programming, moderated by Jack Pottle 
of Browne, Bortz & Coddington 

1-3 p.m. — Lunch 

1-6:30 p.m. — Exhibits open 

2-3:30 p.m. — "Technical considerations for 
550 MHz cable systems," moderated by John 
Kurpinski, Wade Communications 

3:30-4 p.m. — Coffee break 

4-5:30 p.m. — "Interfacing consumer elec-
tronics," moderated by Randy Evans, chief 
engineer, Harron Cable Television 

5:30-6:30 p.m. — Cocktail party 

Wednesday, Oct. 29 
9-10 a.m. — Associates meeting 

10 a.m.-5:30 p.m. — Exhibits open 

10 a.m.-3:30 p.m. — BCT/E Certification 
exams, walk-in testing for all available cate-
gories, moderated by William Riker, executive 
vice president, Society of Cable Television 
Engineers 

3:30-5:30 p.m. - Exhibit time 

Thursday, Oct. 30 
9:30 am.-Noon — Exhibits open 

10 a.m.-Noon — Technical open forum: 
question- and-answer panel moderated by 
Thomas Gimbel, vice president and systems 
manager, Comcast Cable of Philadelphia 

NCTA issues 
call for papers 
WASHINGTON — Proposals for technical 
papers to be presented during the 1987 
National Cable Television Association conven-
tion May 17-20 in Las Vegas, Nev., are due Dec. 
19 at the association's headquarters. 
Persons interested in presenting original, non-

commercial papers on communications engi-
neering topics of interest to the cable TV industry 
should submit 250-word summaries to Wendell 
Bailey, NCTA, 1724 Massachusetts Ave., N.W., 
Washington, D.C. 20036. 
The papers will be presented during the 

National Show's technical program and pub 
lished in the conference proceedings text 

SCTE announces '86-'87 
Directory, Yearbook 
WEST CHESTER, Pa. — The Society of 
Cable Television Engineers has announced 
the start of production on its 1986/87 
Membership Directory and Yearbook. It will 
include a listing of SCTE members, as well 
as committees, chapter and meeting group 
officers, a calendar of events, president and 
executive vice president reports and more. 
A wrap-up of the year in pictures also is 
planned. 
SCTE directories are projected for distri-

bution to all national members by year end. 

See us at the Atlantic Show Booth 335. 
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CHOICE 

MONITORING. 

INTRODUCING THE 
FIRST FLEXIBLE STATUS 
MONITORING SYSTEM. 

At Scientific-Atlanta, we think you 
should be able to monitor the func-
tions of your distribution system that 
are important to you. That's why our 
new 6585 Status Monitoring System 
lets you monitor or control up to 21 
functions of your choice and define 
the operating parameters of each 
one. No more pre-determined, pre-
set functions. 

CHOOSE FLEXIBILITY. 
The 6585 Status Monitoring System 
is easy to use because you only buy 
the features you need. And you can 
always upgrade later. Begin with the 
basic system: an IBM' PC/XT, color 
monitor, printer and software; an RF 
subsystem to interface the computer 
with the cable system; and 2-way 
transponder modules, circuit boards 
and switches which snap in and out 
of the trunk station housing for quick 
installation, changes or upgrades. 

CHOOSE SERVICEABILITY 
The 6585 System helps you manage 
your maintenance and repair resources 
for maximum efficiency. Complete, 
real-time system monitoring and report-
ing give you the power to perform 
trend analyses on key operating 
parameters such as power supply 
voltages, swings in AGC range, and 
internal housing temperatures. Right 

in your office. And if you already have 
a Scientific-Atlanta distribution sys-
tem, installing our status monitoring is 
usually as easy as snapping in our sta-
tus monitoring modules. 

CHOOSE PROFITABILITY 
Greater control means greater profits. 
The 6585 continuously polls up to 
2048 Scientific-Atlanta distribution 
trunk stations and automatically iden-
tifies potential trouble spots before 
they become expensive problems. That 
reduces fault-finding time and trouble-
shooting costs dramatically. 

CHOOSE ALL OF THE ABOVE. 
How did we manage to offer so 
much in a status monitoring system? 
Simple: we asked people like you what 
they wanted to monitor and control. 
Then we built a system that gives them 
a choice. We can give you a choice, 
too. For more information on our status 
monitoring equipment, other distri-
bution products, or any of our full 
line of cable products, call us at 
1-800-722-2009 or write to: Scientific-
Atlanta, Dept. AR, PO. Box 105027, 
Atlanta, GA 30348. 
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The incompleat engineer 
By Isaac S. Blonder 
Chairman. Blonder-Tongue Laboratories Inc 

Let's hear it for the design engineer . . . Hip, 
Hip, Hooray! Go for the gold! Leave your com-
petitors behind! Hip, Hip, Hooray . . . But the 
old sounds have faded, save for recurrent 
echos too weak to stir up the dust in the 
empty laboratories. The consumer electronics 
marketplace is teeming with new products. 
sales are setting new records daily, and prices 
are falling as fast as inflation is rising. The 
American public is well-served by our free 
economy and open borders. But is there a price 
to be paid for the demise of the consumer elec-
tronics manufacturers? 
Our engineering education infrastructure is 

still intact and the quantity and quality of the 
courses are improving with time. The textbooks 
we were assigned in the '30s contained a mere 
fraction of the material now taught. Not that the 
quality of those professors and students were 
inferior, but simply that science seems to be 
exploding exponentially and, somehow, the 
same four years of college today covers many 
more topics than in my day. 

Hard knocks 
So, our engineer graduates with an adequate 

scholastic start on his career and, whether by 
chance or as a considered choice, chooses a 
career in consumer electronics. Jobs in the '30s 
were scarce for engineers and I considered 
myself fortunate to find work as a troubleshooter 
in radio factories. One plant was so impover-
ished that we were warned not to cash our 
paychecks for two weeks, since the boss had 
not been paid for the last shipment of $5 radios! 
Thus, I attended the school of hard knocks and 
production at the factory level. The factories now 
are offshore and today's engineer will not be 
able to sit at the end of an assembly line, curs-
ing the poorly researched product he has to 
nurse past final test under the bloodshot eyes 
of the slavedriver who holds him personally 
responsible for the sins of the invisible design 
engineer. No textbook ever can be written nor 
can a course be programmed to approximate 
the environment your product encounters in the 
factory. 
The best teacher and disciplinarian an 

engineer ever has is the factory quality control 
person, who appears regularly with yet another 
Gordian knot around your design, pointedly 
remarking that you are responsible for missed 
production schedules and imminent cata-
strophic shutdown and this time you had better 
make the fix permanent (or else . . . ). 

Service and sales experiences are replete 
with lessons on human engineering and human 
foibles taught only in the school of hard knocks. 
For instance, a large percentage of defective 
products sent to the service department are not 
defective at all. The customer either misread 

'No textbook ever can 
be written...to 
approximate the 
environment your 
product encounters in 
the factory' 
the specifications, installed it incorrectly or 
desired a refund. Just recently, I sent back a 
consumer product twice to the manufacturer 
as obviously being defective until I finally con-
tacted an applications engineer who revealed 
that another product had to be attached with 
an umbilical cord for the first one to function 
properly. Not mentioned in the literature! (Or 
perhaps the translator was at fault.) 

Unfortunately, even in the heyday of Amer-
ican electronics supremacy, the design engi-
neer was isolated from the customer. The out-
side world is an experience no one should 
miss — instruction sheets are discarded with the 
packing, the plug goes in the socket before 
even the warning labels are read, the post office 
uses steamrollers to load parcels, every other 
shipping service drops the packages on con-
crete, and King Kong adjusts all the controls. 

Erosion of engineers? 
Research and development, where have you 

gone? Unless a designer is given the tools, the 
funds, the assistants and the objectives, few 
inventions and innovations will appear. Even 
in the digital arena, where there yet exist healthy, 
fully integrated American firms, the erosion to 
overseas production and design is apparent. 
Just about every new technology in consumer 
electronics for the past decade originated over-
seas; our design engineers now are function-
ing as consultants. Everyone knows that con-
sultants are not inventors. (Sam, I'm only mak-
ing a bad joke!) 
What harm can befall the United States if the 

electronics is designed and made overseas and 
our engineers are confined to non-creative posi-
tions in service and application tasks? In time, 
all the old design engineers will be ashes along 
with our false prosperity. Unless we can train 
and employ fully rounded engineers, both the 
defense forces and the gross national income 
are endangered. 

Is there an answer? Eventually, if our stan-
dard of living declines sufficiently, we may 
recapture some of the vanished factories. But 
that will be both distant and perilous to our 
survival as a democratic nation. 

Better yet, if we all could resolve to buy 
American, work harder and save more, then 
design engineers might regain their former 
exalted status as the keystone of our past 
prosperity. I1 
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Off-premises switching: 
Alternatives in CATV control systems 
At present, the delivery of pay television signals 
primarily has involved scrambling of protected 
signals. This method has several inherent prob-
lems, particularly in the area of program and 
equipment security. 

The initial obvious solution was to employ off-
premises control systems. These system 
designs are based on off-premises converters, 
which have proven to be less than the ideal 
answer. It appears that either off-premises 
addressable tap systems or hybrid tap/scram-
ble systems may prove more effective in this 
application. 

By Karl W. Polder 
Vice President. Corporate Development 
Triple Crown Electronics Inc 

The ongoing discussions on the relative 
merits of off-premises control have suffered from 
a lack of functional definition. This lack of defini-
tion and, in particular, excursions into non-
traditional areas of population, have generally 
led to system overcomplexity. 
The functional requirement can be described 

under several categories: CATV control, 
including program access, normal pay control 
and pay-per-view (PPV) control; secondary 

service, including interactive services, tele-
phony and text services; and convenience serv-
ices, including channel selection. 
These functional requirements can differ in 

motivation. For example, channel selection is 
a requirement in British systems where tuners 
are not incorporated in TV receivers, while in 
North America, channel selection is a by-
product of the control technology employed. 
Most attempts at systems to perform these 

functions are based on the obvious solution of 
remotely located converter or converter/ 
descramblers. While this method appears at first 
to perform the majority of desired functions, the 
operational reality is somewhat less than perfect. 
As attempts to implement these systems pro-

gress, several major constraints become appar-
ent. Of particular note are: 
1) the switched-star or off-premises converter 

system being extremely capital intensive; 
2) the requirement for operator equipment in 

the customer home; 
3) the inability to serve multiple receivers with-

out duplicating the amount of dedicated 
hardware; 

4) incompatibility with cable-ready TVs and 
VCRs; 

Figure 1: Addressable descrambler technology 
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Figure 2: Off-premises converter 
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5) physical mass of the system; and 
6) overall system electronic complexity. 
The primary cause may be that the switched-

star or off-premises converter does its job too 
well and, in fact, undertakes functions that could 
be considered as beyond the domain of the 
CAN operator. 

Proposed requirements 
Perhaps we should digress slightly and 

examine the proposed functional requirements 
in the context of a CAN operator. Basic serv-
ice control is a primary system requirement, pay 
television control is a primary revenue gener-
ator, and pay-per-view is a primary future poten-
tial. These are the obvious primary requirements 
of an off-premises system. Many systems also 
have designed-in capability for secondary serv-
ices. The most commonly discussed optional 
capabilities are: 

Interactive functions: These are best defined 
as two-way transactional services, such as tele-
banking, tele-shopping, polling, etc. Up to now, 
experiments with this type of service have been 
just that — experiments. We have seen that, to 
date, these concepts have been technology 
driven as opposed to market driven (i.e., "How 
can we sell what we do?" as opposed to "How 
can we do what they want to buy?"). This 
technologically driven approach to product in-
variably has led to failure, because it is impossi-
ble to sell a technological means to which there 
is no market-driven end. CAN customers are 
not demanding tele-banking, tele-shopping and 
similar services, nor could they readily be con-
vinced of their need for such services. 

Text services: These have had success in 
several very limited applications. In particular, 
hearing-impaired captioning has proven viable, 
as has text delivery on a narrowcasting basis. 
Text service has been successful in remote 
areas, such as Western Australia, where it is nor-
mally the first print information to be delivered 
to the customers. The supply of text services 
as a revenue-generating vehicle on a broad-
cast scale has yet to be proven viable. 

Telephony: The delivery of telephone com-
munications via the CAN network has been 
considered primarily by European government 
telephone agencies. If we observe the opera-
tion of a traditional North American telephone 
system, especially in light of deregulation and 
diversification, we can observe one obvious 
effect: The local telephone network is not 
necessarily revenue self-sustaining. Tradition-
ally, the telephone network has been self-sub-
sidizing via long-haul revenue generation. To 
isolate the local telephone network, especially 
in the context of a CAN system, which is by 
nature a localized system, does not hold signifi-
cant potential as a revenue-generating vehicle. 
In fact, the application of a CAN system to 
telephony has a somewhat reversing tech-
nological effect, in that we must build a tele-
phone network carrying N as opposed to a 
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TV network carrying telephone service. 
Channel selection: Most television receivers 

in Europe and the United Kingdom do not 
incorporate a multichannel tuner. All North 
American television receivers have at least a 
12-channel tuner, and most medium- and high-
priced receivers have full-tuning capacity. The 
European telephone companies, particularly 
the British, have taken the task of channel selec-
tion to be the responsibility of the CATV system 
as a marketing advantage position. 

In North American systems, the function of 
channel selection has been provided as a by-
product of the technology of remote converters, 
along with the inherent weaknesses of having 
only one channel at a time enter the customer's 
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home. The overriding question remains: Is it the 
responsibility of the CAN operator to provide 
channel selection, or is the operator's primary 
responsibility limited to delivery of the signals? 

In order to clarify this situation, the CAN 
operator must approach the problem from the 
viewpoint of "What must a CAN control system 
do?" as opposed to "What can be done with 
a CAN control system?" The critical require-
ments of a CAN control system are: 
1) secure access to basic and premium 

programming; 
2) reduce the cost of ongoing field service 

caused by basic connections, disconnects, 
pay churn, etc.; 

3) provide a vehicle to support the sale of 
impulse programming and demand services; 
and 

4) allow full use of customer-owned video and 
audio equipment at a reasonable capital cost. 
These items require a careful analysis of the 

proposed control system, realizing that optimum 
design may result from a mix of technologies, 
as opposed to a single all-encompassing tech-
nique. It is much more critical that the system 
be upgradable than to try to allow for all 
possibilities at the outset. 

Available options 
When we approach the three primary func-

tions of CAN control — basic service access, 
pay television security and potential pay-per-
view — we have various technologies at our 
disposal. 

It is primarily the pay-per-view requirement 
that complicates these options. When we were 
dealing with only basic and pay television, it 
was possible to employ totally static or passive 
methods; i.e., drop control and traps, or similar 
devices. Pay-per-view, by virtue of timing 
requirements, must use active or dynamic 
control systems. 

Thus, in today's system we have these avail-
able options: addressable scrambling, off-
premises converters, addressable taps or a 
combination of these technologies. We also 
have, with each method available, a potential 
for some or all of these problems: high capital 
cost per subscriber, customer access to 
secured programming, operator-owned equip-
ment in home, field installation and VCR/cable-
ready interface. 
These addressable tap technology options 

are currently available: basic service (all band) 
switch, basic service plus pay tiers (e.g., low, 
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mid, high, super, hyper), or basic plus tiers plus 
discrete channel control. 

Options for hybrid systems (addressable tap 
plus addressable descrambler) are: address-
able basic plus encrypted pay/PPV, or address-
able basic plus addressable pay plus encrypted 
PPV. 

If we examine several of these options on a 
capital cost vs. flexibility basis, we may see that 
the obvious solution is not necessarily the best. 
Addressable scrambling: The most widely 

employed CATV control technology is the 
addressable scrambling system (Figure 1). 
Although the technologies involved vary widely 
between manufacturers, these systems are quite. 
similar in concept and end result. There are 
however, several parameters that are relatively 
universal: 
• scrambling usually requires little or no 

modification to existing plant: 
• scrambled services are brought into the 

customer's home along with basic cable 
service; 

• expensive operator-owned equipment is 
installed inside the customer home; and 

• descramblers are largely incompatible with 
customer equipment, such as cable-ready 
TVs, stereo television and programmable 
VCRs. 
Off-premises converters: A natural develop-

ment of the addressable scrambling approach 
was to move the operator-owned converter out 
of the customer's home (Figure 2). While at first 
glance this may seem to be a solution to some 
of the problems posed by addressable scram-
bling, there are new limitations imposed by this 
technology. Among these are: 
• a requirement to install at least the support 

structure (housings, power supplies, etc.) for 
all homes passed in the system; 

• a requirement to separate the addressable 
descrambler/converter, so as to leave the 
channel selection circuit in the customer's 
home; 

• a requirement to duplicate hardware in order 
to serve multiple televisions; and 

• system still incompatible with most cus-
tomer-owned equipment. 

Full-function addressable tap: Many oper-
ators have found that addressable tap tech-
nology (Figure 3) can solve many of the prob-
lems encountered with an off-premises con-
verter system. The addressable tap is con-
siderably less complex than the off-premises 
converter with some particular advantages: 
• no operator-owned equipment in the 

customer's home, except leased, low-cost 
converter (if required); 

• full cable-ready and VCR compatibility; 
• no disconnect/reconnect or equipment 

recovery manpower costs for basic service 
customers; 

• no customer access to either secured pro-
gramming or converter control interfaces; 
and 

• particularly adaptable to high churn and 
transient residential areas (apartments, etc.). 
Hybrid system: The use of a combination of 

technologies can provide better security, flexi-
bility and cost performance than single tech-
nologies in some cases. In particular, the com-

Figure 4: Hybrid addressable/scramble 
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Figure 5: Capital cost of standard TVs using various 
technologies 

500 — 

400 — 

200 — 

100 — 

160 

120 

500 

2 sat basic 

1
 Ottpremises converter 
Addressable tap 

Tap plus descrambler converter 

Addressable descrambler 

bination of a limited-function addressable tap 
with addressable descramblers for pay service 
can have advantages in both operating cost 
and security. In this system (Figure 4), access 
to all programming is secured via addressable 
tap. 
Even basic service customers do not receive 

encrypted pay services. Pay reception requires 
both a descrambler from the operator and the 
activation of the pay service tap. While this 
system retains some of the difficulties of normal 
addressable scrambling systems (i.e., operator 
equipment in the home), it does offer several 
distinct advantages. In particular, there are no 

service costs for basic reconnect/disconnect, 
as well as no access to secured programming 
by non-pay TV customers. 

Capital cost analysis 
In order to properly analyze the comparative 

costs of various control technologies, it is 
necessary to examine several different cus-
tomer applications. The following comparison 
deals with four different technologies: off-
premises converter; full-function addressable 
tap, including converter where required; basic-
function (basic plus pay TV) tap, including 
descrambler where required; and addressable 
descrambler. 
These applications are analyzed: one basic, 

two basic, one pay, two pay, one basic (cable-
ready TV), two basic (cable-ready TV), one pay 
(cable-ready TV) and two pay (cable-ready TV). 
The comparison assumes 50 percent penetra-
tion of basic, where the support structure (hous-
ings, power supplies, etc.) is installed for 100 
percent homes passed, and amortized over the 
actual penetration. 

Representative per-drop prices were devel-
oped from market analysis and employed in 
the comparison: 

Off-premises converter 
Full-function addressable 
Basic-function tap 
Addressable descrambler 
Basic converter 
Basic tap and hardware 

$290-$340 
$230 
$ 60 
$100 
$ 50 
$ 10 
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Figure 6: Capital cost of cable-ready TVs using various 
technologies 
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As can be seen by the comparison graphs 
(Figures 5 and 6), the effect of various applica-
tions can show dramatic variation in capital cost 
depending on technology employed. In com-
parison of Columns A and B: 
1) The capital cost increase from single to dual 

outlet varies from $60 to $160, depending 

on the technology. 
2) The actual capital cost for two basic sets 

varies from $120 to $500. In the basic serv-
ice application, both the off-premises con-
verter and the addressable tap have much 
higher costs due to having the pay service 
capability built-in. This can be seen in 

Columns C and D, where no increase is 
shown for addition of pay services with these 
technologies. 
A major difference in the cost-effectiveness 

of technologies can be seen where the effect 
of cable-ready TVs is examined. All tech-
nologies except off-premises converters take 
some advantage from cable-ready TVs in the 
basic service application (Columns E and F). 
In the pay service modes (Columns G and H), 
only the addressable tap system gains a cost 
advantage from cable-ready sets. 

Final observations 
The most significant observations from this 

analysis are: 
1) The combined addressable tap/descrambler 

system compares favorably to the address-
able descrambler system cost with the benefit 
of much higher security. 

2) As both penetration of pay service and 
penetration of cable-ready sets increase, the 
cost-effectiveness of a full-function address-
able tap system increases. 

3) Off-premises converter systems gain no 
advantage from cable-ready TVs or multiple-
set connections. Ed 

Author's note: Financial information for this 
article has been provided by Joseph L. Stern, 
Stern Tele-Communications Corp., New York. 

Reprinted with permission from the National 
Cable Television Association's "1986 NCTA 
Technical Papers." 

PERMA-CAST SYSTEMS 
Headend Buildings 

Precast concrete headend and trans-
mitter buildings. Secure, fire and vandal 
resistant. Openings for A/C and wave 
guides cast into place. In most cases, 
no foundation is required. Same day 
occupancy. 

For information call Chris Miller 
at 215-926-5336 
Reader Service Number 17 

REAL ESTATE 
GETTING TIGHT? 

See up to 30 Satellites 
Simultaneously with the Simulsat. 

ANTENNA 
TECHNOLOGY 
CORPORATION 

1140 East Greenway Street 
Mesa, Arizona 85203 

(602) 264-7275 

20 OCTOBER 1986 

Reader Service Number 18 
COMMUNICATIONS TECHNOLOGY 



TRILOGY LEADS IN TECHNOLOGY: 

That unique achievement resulted in 
the only coaxial cable with 93% velocity 
of propagation. Which means the lowest 
attenuation over the longest distances. It 
means fewer amplifiers in new installations, 
and stronger signals with less noise in re-
builds and upgrades. Cost-effectiveness in 

all situations is significant. 

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

hilogy III 
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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Mass descrambling for 
hybrid addressable systems 
The well-accepted advantages of an off-prem-
ises star-switched distribution system include 
security of signal and reduction of equipment 
theft. These advantages have prompted many 
cable operators to plan system expansions in 
a theft-prone environment such as multiple 
dwelling units (MDUs) by using the star-
switched technology. This article reviews the 
issues of compatibility for implementing a hybrid 
addressable system comprised of conventional 
addressable set-top units and star-switched 
distribution nodes. 

By M.F. Meslya, N. Bunker and H. Lehman 
Times Fiber Communications Inc 

Conventional CAN systems employ tree and 
branch network topology. The network struc-
ture was developed as a cost-effective way of 
distributing a number of TV channels using the 
VSB-AM/FDM (vestigial sideband-amplitude 
modulated/frequency division multiplexed) 
transmission format. The advent of premium 
programming created the need to control a 
subscriber's channel reception capabilities from 
an MSO's central office. Addressability and 
scrambling/encryption are used as the means 
of controlling the availability of multi-tiered 
premium services to CAN subscribers in the 
network. The demands for tighter security and 
the subsequent increase in the complexity of 
descrambling/de-encryption circuitry continue 
to increase the cost of home terminal units (set-
top converters) on the subscriber's premises. 
The expensive home terminal unit ($100 to 

$135) undoubtedly reduces the MSO's losses 
in the signal theft area. However, it exposes the 
operator to higher equipment theft losses in a 
high churn MDU environment, especially in 
metropolitan areas. This is why, in the existing 
builds in these areas, MSOs have not wired 
theft-prone MDUs with a conventional set-top 
addressable system. Providing service to these 
MDUs represents a major area of expansion 
and revenue growth potential for MS0s. 

Unlike conventional addressable set-top 
distribution systems, an off-premises star-
switched system achieves signal security by 
denying a subscriber access to the whole signal 
spectrum. Rather, the control over delivery of 
service is obtained by transmitting only one or 
two selected and system-authorized channels 
to a subscriber from a remotely located local 
distribution unit (LDU). The addressability/ 
authorization function no longer resides within 
the subscriber-accessible equipment and does 
not require headend signal processing with the 

Figure 1: Headend control system using separate computers 
for two systems 
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Figure 2: Headend control system with a common control 
computer 
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'Every addressable 
system follows a unique 
communication and 
control scheme to 
restrict the access of 
service to subscribers' 
attendant possibility of degradation in signal 
quality or incompatibility with new advances in 
video services, such as stereo audio. The 
characteristics of the transmission format on the 
drop and the removal of expensive hardware 
from the subscriber's premises minimize in an 
optimum fashion equipment and signal theft 
losses. Thus, it is of great interest for MSOs to 
plan their system expansions into the MDU 
environment using star-switched off-premises 
technology. 

Issues and alternatives 
A hybrid system in which off-premises star-

switched technology may be added to an 
existing tree-branch plant creates some com-
patibility issues; for example, descrambling of 
existing premium channels. Three possible 
methods of resolving this issue in such a hybrid 
system are clear trunk, per-subscriber de-
scrambler and mass descrambler. 
The clear trunk option means that a separate 

trunk from the headend carries all signals, 
including premium, in clear form for distribu-
tion to various nodes where LDUs are located. 
This may be an attractive solution if MDUs are 
concentrated in a geographic location in a city. 
This method does not put a limit on the number 
of scrambled channels. However, the cost of 
a separate trunk should be justified versus other 
methods. 
The per-subscriber descrambler option 

implies that the selected channel on the drop 
for each subscriber is passed through an on-
board or attached descrambler module in the 
LDU. Alternatively, the descrambler can be 
located in the subscriber's premises. Many 
MSOs are reluctant to provide an unaddress-
able descrambler in the subscriber's premises 
because it can be moved illegally in the fran-
chise. Furthermore, there are many scrambling 
methods, and manufacturers of converters like 
to maintain confidentiality of their scrambling/ 
encryption techniques as well as communica-

(Continued on page 28) 

George Ferguson, Vice President — Sales 

"Because we build, rebuild, and upgrade 
cable systems, we have plenty of everything you 
need — in stock. Being a full service 
construction firm gives us the technical expertise 
to help you evaluate equipment. 

"Call me about any of our services." 

Construction • Equipment Supply • Drafting 
Engineering • Repair 

2113 Marydale Avenue, Williamsport, PA 17701 
TOLL FREE: 800-233-8452 (In PA:) 800-332-8545 
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Steve Dewey; Purchasing Agent, Tribune United, Royal Oaks, MI 

"The big advantage is the high level of protection 
for our converters. It is a good idea and it works." 

Ivan Tella: Warehouse Manager, Continental of Big Valley, Stockton, CA 

"Checking personnel in and out of my 
warehouse instantly became quick and ac-
curate." 

Dave Dien; Technical Manager, Olympic Cable TV, Port Orchard, WA 

"After six months in the field, I have 
achieved a 50% drop in cosmetic damages. 
I recommend the System highly." 

Terminal Control SystemTM 
The converter management system featuring Converter Baskets, Totes, High-security 
Truck Cabinets, Handtrucks, Dollies, Secure-Seal Converter Bags and other 
components — all designed to improve system image and day-to-day operations. 
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Take a positive step towards realizing your system's true potential! 

Call today! 
1-800-752-2288 
in MA, 617-567-1600 
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Figure 3: Block and level diagram of mass descrambler system 
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tion protocols. This makes it unfeasible to 
provide a cost-effective universal descrambler 
solution. 

In a mass descrambling system, a number 
of scrambled channels are descrambled at a 
node and then usually upconverted with suit-
able guard bands to vacant frequency slots in 
the spectrum of the distribution system down-
stream from the node. The descrambled chan-
nels are not assigned in their original frequen-
cy slots ("drop and insert") because it is 
extremely difficult to adequately filter out the 
energy of scrambled channels without causing 
deterioration in the frequency response of 
adjacent channels. 
The second compatibility issue is control and 

communication protocol. Every addressable 
system follows a unique communication and 
control scheme to restrict the access of service 
to subscribers. In a hybrid addressable system, 
the integration of addressability functions of con-
stituent systems provides several options, 
depending upon how far deep into the system 
various functions are combined. 

Level 1 — The block diagram of this alter-
native is shown in Figure 1. The billing com-
puter drives the network control computer 
(NCC) of the off-premises star-switched system 
as well as the control computer of the address-
able set-top system. The RF modems then 
generate forward control carriers at two different 
frequencies to communicate with respective 
addressable control modules at nodes or in 
subscriber home terminal units (in the conven-
tional portion). This option does not require any 
hardware, software and/or firmware changes 
in either system, except, of course, for those 
changes necessary to ensure compatibility with 
the billing system interface and protocol. (The 
system described in this article employs integra-
tion at Level I.) 

Level — The integration process is carried 
out a step further, as shown in Figure 2. There 

Table 1: Mass distribution 

Return loss (75 ohms) 
Input (50 to 450 MHz) 
Output (50 to 550 MHz) 

Input level (nominal at install) 

Input level drift range 

Signal conditioning range 

Noise figure (10 dBmV input) 

Insertion gain 

Distortion (15 dBmV flat input) 
Cross-modulation 
Second order 
CTB and third order 

Frequency error and drift 

Bandpass with respect to fpix 
fpix —.75 MHz 
fpix + 4.5 MHz 

Operating temperature 

system specifications 

15 dB, minimum 
15 dB, minimum 

10 dBmV lowest carrier level 

+5 dB 

Plug-in pads are available in 3 dB steps. 9 dB 
of positive true tilt and 15 dB of negative true tilt 
can be accommodated with plug-in fixed 
equalizers. These numbers correspond to 13 and 
22 dB of cable, respectively. 
18 dB, maximum (C/N contribution = 51 dB) 

20 dB ±1 dB, 50 to 450 MHz, with 3 dB of tilt 
from 460 to 550 MHz 

—63 dB 
62 dB 
62 dB 

±50 kHz plus descrambler drift 

—4.5 dB maximum 
—3 dB maximum 

0 to 50°C 

is only one computer in the system in which 
the data base and screens are integrated. 
However, control and communication pro-
grams, as well as RF modem functions for the 
constituent systems, are separate. Thus, no 
hardware or firmware changes in either 
system's subscriber or off-premises equipment 
is required. 
Level Ill — At this level, the communication 

and control protocols are integrated. Firmware 
changes now may be required in both systems 
to handle the unified protocol. If the RF modem 
function also is integrated, hardware changes 
may be required to achieve compatibility in 
modulation method and frequency. 



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 

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

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

Standard 
Communications 

P.O. Box 92151 
Los Angeles, CA 90009-2151 

free 800/243-1357 
(In Calif. 800/824-7766, ext. 275) 
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Panasonic 
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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 
CAN 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 4' 
VCS-1 switcher. 
The VCS-1 lets your subscribers 

71.111.17 

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/ 
IRC offsets. 
We didn't forget the favorite-

channel memory. In fact, the 
TZ-PC120 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 ot 4/i/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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descrambling system is shown in Figure 3. The 
50 to 450 MHz feeder input is looped through 
with up to 20 dB of gain for system extension. 
Each channel to be descram bled passes 
through a separate chain of downconversion, 
fixed channel descrambling and final upcon-
version. After combination, the block of up to 
eight channels is amplified with sufficient tilt to 
allow for 23 dB of cable loss at 550 MHz before 
levels fall below the 10 dBmV minimum required 
at the LDUs. There is a requirement for a 6 MHz 
guard band between channels to guarantee 
that adjacent channel spurious feedthrough falls 
below W-curve limits. The downstream distribu-
tion system and LDUs now have to be 550 MHz-
compatible. 
The mass descrambling system unit uses 

standard Times Fiber Mini-Hub II (MH II) hard-
ware for the enclosure, AC distribution, FM 
band control carrier module, power supplies 
and backplane/signal distribution passives. The 
decoders or descramblers are provided by the 
MS0 with possible modification to reduce 
unnecessary power dissipation and eliminate 
the channel change function. New modules, 
packaged in existing castings, were developed. 

Input RF amplifier module (IRFM): This is a 
25 dB gain, 50 to 450 MHz line extender quality 
amplifier with plug-in capability for signal con-

ditioning. To coexist with the available 15.5-volt 
MH II DC supply, a custom hybrid was devel-
oped. The low-pass filter following this module 
serves to remove distortion products above the 
highest channel that have built up in the system. 
Channel selection module (CSM): This 

module tunes to one channel in the 50 to 450 
MHz band and outputs it on a low-band VHF 
channel dictated by local off-air conditions. It 
is a modification of the existing MH II subscriber 
module to accommodate DIP switch fixed chan-
nel programming in the field in 62.5 kHz steps. 
The standard MH II 18 dB conversion gain sur-
face acoustic wave (sAm filter/SAW resonator-
based CATV tuner is used. 

Variable attenuator auxiliary function module 
(VAAFM): This small add-on unit provides 20 
dB of gain adjustment and allows the summing 
of a control carrier in the FM band with the 
downconverted channel. 
Automatic gain control auxiliary function 

module (AGC/AFM): This module is required 
for RF descramblers where output tracks input 
on a dB-for-dB basis. By stabilizing the signal 
level to the upconverter, the system carrier-to-
noise ratio (C/N) contribution can be maintained 
with drift of the descrambled channel level. 
Power is obtained from the upconverter module 
RF connector. 

Upconverter module (UCM): This module 
accepts the descrambled low-band VHF chan-
nel and translates it to a vacant slot in the feeder 
spectrum usually above the existing carriers 
because of guard band requirements. The 
same fixed frequency selection technique as 
used in the channel selection module is 
employed. The critical element that had to be 
developed was a reverse tuner also using SAW 
technology that has adjustable gain for pro-
viding tilt in the final combined system output. 
This unique module is described in further detail 
later. 
Output RF amplifier module (ORFM): This unit 

provides 29 dB of amplification for the com-
bined translated descrambled channels to pro-
vide sufficient level for summation with the 
carriers in the 50 to 450 MHz band. 
The design goal is to make the mass 

descrambling system as transparent as possible 
in the critical areas of added noise, distortion, 
frequency drift and gain fluctuations. The overall 
system specifications are listed in Table 1. 
Although the noise figure of the input RF 

amplifier module is 9 dB, maximum, which 
would lead to a C/N contribution of 60 dB at 
10 dBmV input, the specification is 51 dB, as 
this is the C/N contribution of the system for the 
descrambled channels. 
The noise figure for a single channel to be 

descrambled can be derived by following its 
path through the loop of Figure 3. Using the 
data in Table 2 for an RF descrambler scenario, 
the cascaded noise figure equation yields 17.4 
dB with the major contributor being the chan-
nel selection module noise figure/distribution 
loss term. Different decoder/descramblers 
would require readjustment of the AGC/AFM 
and upconverter module settings. The data in 
Table 2 for a baseband decoder yield a system 
noise figure of 17.5 dB. In this case the 
AGC/AFM would not be used. 
The physical layout of the units within a 

32-subscriber MH II enclosure is shown in 
Figure 4 for the case where the descrambler 
is a small stand-alone unit with stable output. 
The upper two racks hold the common ampli-
fiers, the eight pairs of converter modules and 
the required power supplies. The descrambler 
shelf assemblies contain AC power strips and 
metal partitioning shields for isolation between 
descramblers that may contain local oscillators 
and, therefore, be susceptible to ingress. The 
bottoms of these assemblies are slotted to allow 
proper air flow within the enclosure for cooling. 

If the MS0 chooses to use a full-size set-top 
converter to perform the descrambling function, 
then a companion 16-unit MH II enclosure must 
be used to hold four set-tops. Bulkhead F con-
nectors passing through knockouts in the bot-
tom of the enclosures then are used for the 
two interconnecting cables required per 
descrambler. 

Upconverter module (UCM) 
The UCM design objective requires perfor-

mance transparency (approaching that of a 
headend heterodyne processor) as well as low 
cost, which was achieved by utilizing the 
packaging techniques of the MH Il hardware. 
The UCM (Figure 5) contains two separate 
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Channell's 
new, low 

profile line 
extender 
enclosure! 
Channell continues to 

meet the changing needs 
of the CATV industry with 
the introduction of the 
CPH-1230 — a new, low 
profile enclosure designed 
for housing line extender 
and tap/splitter combinations. 
Available in light green or beige, 
the aesthetically pleasing design 
of the CPH-1230 will assist in 
gaining system acceptance by 
community leaders. 

Extending just 16-inches 
above grade, the CPH-1230 is 
a low profile alternative to 
Channell's CPH-1016 and 
CPH-1022, and to high profile 
10"x10" and 10"x16" metal 
pedestals. Constructed of HDPE 
plastic, the CPH-1230 cover has 
louvers on both the sides and 
ends to assure maximum 
ventilation and minimize internal 
ambient temperature rise. Its 
design includes features found 

only in 
Channell products, 
including "CATV" identification 
permanently molded into the 
cover and rounded corners for 
public safety. 

The CPH-1230 enclosure 
comes with a choice of high 
security locking systems, and a 
unique ground skirt developed to 
support the active equipment and 
for storage of excess cable. The 
uniquely-designed enclosure 
provides 360° of working access. 
Hot-dipped galvanized bracketry 
permits mounting of equipment 

without modification and 
consequently reduces installation 
time. Unaffected by extreme 
temperatures, the CPH-1230 
never needs painting. 

Channell Commercial 
Corporation designs and 
manufactures the broadest 
selection of free-breathing above 
grade pedestals, and airtight and 
watertight below grade 
enclosures available anywhere. 
In addition, Channell is the 
exclusive representative for 
Integral Corporation's Cablecon® 
Cable-in-Conduit and Carson 
Industries grade level boxes and 
vaults. 

Call or write today for more 
information on Channell's new 
low profile enclosure, and the 
complete line of Channell above 
and below grade plastic 
enclosures, Integral's Cablecon® 
Cable-in-Conduit, and Carson 
Industries' grade level boxes. 



SINGLE PLANT ABOVE GRADE ENCLOSURES 
(Also available — A complete line of dual plant above grade enclosures) 

CPH-508 
Designed to house small diameter 
taps and for above 
ground service 
wire applications. 

Dimensions: 5" 
diameter, 11" - 15" 
above grade. 

Shipping: 12 per 
carton. 

CPH-816 
Houses tap and splitter 
combinations. 

Dimensions: 
8" diameter, 
20" - 24" 
above grade. 

Shipping: 
2 per carton. 

CPH-1022 
Houses tap, splitter 
and line extender 
combinations, or 
amplifiers. 

Dimensions: 
10" diameter, 
27" - 31" 
above grade. 

Shipping: 
2 per carton. 

CPH-658 
Houses all taps currently available in the 
CATV industry. 

Dimensions: 6.5" diameter, 
11" - 15" above grade. 

Shipping: 8 per 
carton. 

CPH-6512 
Designed for special 
applications such as 
high water thresholds. 
Houses taps and 
filters, or one 
equalizer. 

Dimensions: 
6.5" diameter, 
15" - 19" 
above grade. 

Shipping: 
8 per carton. 

CPH-1006 
Designed for special tap locations such 
as multiple dwelling units. 

Dimensions: 10" diameter, 
11" - 14" above grade. 

Shipping: 2 per 
carton. 

CPH-1016 
Houses tap, splitter and 
line extender 
combinations, or 
small amplifiers. 

Dimensions: 
10" diameter, 
21" - 25" 
above grade. 

Shipping: 
2 per carton. 

CPH-1730 with 450MHz cover 
(550MHz cover not shown.) 

Houses trunk amplifiers and 
passive combinations. 

Dimensions: 
17" wide, 
30" long. 

Shipping: 
1 per carton. 

CHANNELL 
COMMERCIAL 
CORPORATION 
620 W. Foothill Boulevard 
Glendora, CA 91740 .Telex: 670-368 
(800) 423-1863 Toll Free outside California 
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subassemblies: a tuner and a controller PCB 
requiring a total of 31/2  watts. The module is 
capable of frequency shifting a low-band VHF 
channel to any slot in the 300 to 550 MHz range 
with negligible degradation of the channel qual-
ity. The reverse tuner, like the conventional ver-
sion, uses a double heterodyne technique for 
image rejection and elimination of in-band local 
oscillator (LO) spurs. The order of the fixed and 
variable LOs simply is reversed. The second 
LO is a varactor tuned-type controlled by an 
onboard phase lock loop (PLL), which uses a 
dual modulus prescaler to produce a stable 
broadband selection capability. 
The PLL circuit uses a 512 divider to produce 

a 7,812.5 Hz phase comparison frequency from 
the 4 MHz crystal oscillator output. Because this 
frequency is half the horizontal line rate, it 

minimizes video degradation from residual 
phase modulation. The PLL uses a fixed ÷8 
prescaler at the VCO input, which then feeds 
the dual modulus counter. The combination pro-
duces a resultant frequency selection resolu-
tion of 62.5 kHz. 
The first local oscillator is selected to be 

612.75 MHz above the fixed input fpix and 
employs a frequency stable resonator using a 
SAW device. There is a SAW bandpass filter 
at the input for adjacent channel rejection. For 
final setting of conversion gain, the input 
amplifier has more than 10 dB of externally 
accessible adjustment range. 
The reverse tuner, having only a single chan-

nel at the input, has been optimized for noise 
performance. The only output spur of signifi-
cance in the present design results from residual 

Table 2: Mass descrambling system stage noise figure 
and gain 

Module 

IRFM 

LPF/DC12/8-way 

CSM 

VAAFM 

Descrambler 

AGC/AFM 

UCM 

8-way 

ORFM 

2-way 

RF 
descrambling 

Broadband 
decoding 

Noise fig. Gain Noise fig. Gain 
(dB) (dB) (dB) (dB) 

9 25 9 25 

26.5 —26.5 26.5 —26.5 

12.5 18 12.5 18 

11 —11 11 —11 

(Ch. 3) 12 3 12 — 8.5 

10.5 —10.5 — — 

8 12 8 13 

13 —13 13 —13 

6 29 6 29 

3.5 — 3.5 3.5 — 3.5 

Figure 6: Typical mass 
descrambling distribution 
system layout 

first LO signal mixing with the second LO and 
producing a spur at fpix frequency below the 
output channel. This beat is maintained at 
greater than 65 dB below the minimum antici-
pated output level. 
The primary distortion component of the tuner 

is the in-band 920 kHz video beat resulting from 
the faod,. — fchroma fpclure frequency com-
ponents. This is held to 60 dB below picture 
carrier level. Finally, the broadband noise out-
put must be limited such that seven other UCM 
outputs can be combined without appreciably 
degrading the noise performance of the 
channel. 
The remaining assembly in the UCM provides 

the reverse tuner with the PLL commands 
necessary to tune to the selected output chan-
nel. The channel is programmed via a series 
of DIP switches for use by the MS0 at the time 
of installation. These switches usually are not 
altered after installation. 
The operator looks up the channel selection 

code and selects the DIP switches according-
ly. When the UCM is powered on, the data, 
clock and load commands periodically are fed 
to the reverse tuner PLL and a front panel 
indicator is lit to indicate this activity. 
The reverse tuner, having a varactor-tuned 

second LO, requires a clean 30 volts at low cur-
rent. This is provided by a flyback switching 
supply using a UJT relaxation oscillator. The 
RF circuitry uses the bulk of the power, which 
must be tightly regulated for the tuner's trans-
parency requirement. A three-terminal adjust-
able regulator meets this requirement well. The 
remaining 5-volt bus simply is filtered for high-
frequency rejection, since the PLL and control 
circuitry already have good noise immunity. 

Hybrid system guidelines 
From the transmission performance point of 

view, a mass descrambler appears to the 
system as a line extender with gain of about 
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22 dB. The cost of descrambling a channel is 
around $200 to $250 in such a unit. Assuming 
that a system has eight scrambled channels, 
the mass descrambler unit may cost from 
$1,600 to $2,000. Consequently, it is desirable 
that mass descrambler units are strategically 
located to feed clear signals to a number of 
LDUs to minimize the descrambling cost/sub-
scriber. The input signal requirement of a MH 
Il system is 10 dBmV for a 32-unit LDU. A typical 
system layout in a high-density metropolitan en-
vironment is shown in Figure 6. 
The 22 dB loss budget may allow three to 

10 LDUs (96 to 320 subscribers) to be supplied 
from the output of a mass descrambler, depend-
ing upon the losses in the feeder cable and 

directional couplers. Of course, a line extender 
can be added to extend the range of the 
system. The operating output levels of the line 
extender should be suitably derated to meet 
the worst case performance objectives of the 
franchise. 

An attractive solution 
A hybrid CATV distribution system using ad-

dressable set-top converters for single family 
homes and an off-premises star-switched 
system for MDUs offers a very attractive solu-
tion to MSOs for secure delivery of premium 
services in metropolitan areas. Although the 
hybrid architectural concept does not provide 
the total optimization of a backbone trunk/feeder 

plant, it may be the only rational choice when 
offering service to MDUs in the theft-prone MDU 
marketplace in existing builds. 

Undoubtedly, compatibility issues are raised 
in the areas of headend control and techniques 
for dealing with the scrambling required by the 
latter system for security purposes. These issues 
are resolved in a cost-effective and practical 
manner by the integration of control and com-
munications functions under the billing system 
and by mass descrambling at key locations in 
the franchise area. I 1 

Reprinted with permission from the National 
Cable Television Association's "1986 NCTA 
Technical Papers." 
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Data integrity in addressable systems 
By James P. Ackermann 
Drrector, Freid Systems, Oak Communrcations Inc 

The importance of good integrity of the video 
and audio signals in the CATV operation is quite 
evident. They form "the product" for which the 
subscriber is willing to pay. In a non-address-
able pay system another element enters the pic-
ture: the scrambling technique. An addressable 
system adds a fourth element: the control data. 
For optimum security the data and scrambling 
subsystems are integrally related to each other. 
They serve to control the delivery of the prod-
uct to the customers. 
Scrambling and data are not elements paid 

for by the subscriber for the subscriber's 
gratification. They are there only to serve the 
operator. When these elements are functioning 
properly, the customer is at best unaware of 
their existence. Malfunctions only can be a detri-
ment to customer satisfaction by interrupting 
paid services. When a malfunction of the data 
system fails to withhold services from a non-
paying viewer, lost revenue occurs. Customer 
complaint monitoring serves only as a gross 
check of performance to paying customers. 
However, viewers receiving free services are 
unlikely to complain, so additional monitoring 
measures are required. 
The ability to supply or withhold the product 

Figure 1: The control data system 
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Figure 2: FML data distribution 
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Figure 3: AML data distribution 
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ancillary functions. 
In its broadest sense, the data system (Figure 

1) consists of the business system controlling 
a data channel that controls the scrambling 
system, which in turn controls the video and 
audio to the paying customer. The capability 
to monitor performance at all points in the 
system is essential. The ultimate function is the 
maximization of revenues from satisfied sub-
scribers while minimizing lost revenue through 
security failures or service interruptions. 

Data distribution 
In general, an addressable scrambling 

system has two data channels. The out-of-band 
channel carries the addressing and control data 
to configure the decoder to its authorized mode. 
The in-band data carries channel-specific 
information, including tier level and any time-
varying scrambling commands. Some systems 
operate with only one data channel but most 
likely sacrifice security or data integrity or both 
in the process. 

Figures 2 through 5 show typical data 
distribution systems where remote operation is 
required. It is assumed that the out-of-band data 
is transmitted remotely, while the in-band data 
originates from the specific channel scrambler 
at the headend site. The special purpose data 
terminology reflects the fact that the data from 
the controller to the decoder is not typically a 
standardized format (such as RS232) but a 
special format for one-way, asynchronous 
message transmission over a noisy communica-
tion path. A data repeater is used as the last 
line of defense, transmitting pseudo-data to 
keep the decoders operating in the event of 
complete loss of data. 
FML: In a frequency modulated link system 

(Figure 2), baseband video (0-4.2 MHz) is com-
bined with FM subcarrier audio channels (e.g., 
5.6, 6.2, 6.8 MHz) and transmitted over a single 
FML carrier. A reliable interface with this equip-
ment utilizes one audio subcarrier slot (e.g., 5.6 
MHz) for data modulated and downconverted 
to the subcarrier frequency for direct addition 
to an FML transmitter. At the receive site the 
subcarrier then is upconverted back to the data 
carrier frequency (usually in or near the FM 
band, 88 to 108 MHz). No additional modula-
tion/demodulation is required to utilize the FML, 
and little opportunity exists for developing data 
errors. 
AML: In an amplitide modulated link system 

(Figure 3), all channel, FM and data carriers 
are transmitted in the exact frequency spectral 
relationship that they will be carried on the CATV 
system. The data modulation is done at the 
master headend site so the data carrier is 
transmitted intact. If the carriers are configured 
as on the CAN system, no significant degrada-
tion should occur over the AML. There is a slight 
reliability benefit to locating the data repeater 
at the receive site to guard against failed AML 
hardware carrying the data. The repeater hard-
ware then must be duplicated at each hub and 
additional filtering is required. 

Telephone: The special purpose data for 
transmission over the cable system is not RS232 
modem-compatible as required for distribution 
via telephone. It is necessary to have a system 

configuration in which an RS232 data link can 
be split. In Figure 4, an additional RS232 inter-
face is shown; it is assumed that the data con-
troller is RS232-compatible. The main shortcom-
ing of this configuration is the high likelihood 
of injecting noise via the telephone line. The 
error controllers are intended to protect the data 
from noise. The subject of noise will be dis-
cussed in more detail later. 
Upstream cable: When the CAN system 

passes the business office after leaving the 
headend, it may be possible to use upstream 
processing (also referred to as subtrunk pro-
cessing) to accommodate the data carrier 
(Figure 6). This approach is similar to the FML 
case, except that the frequency conversion is 
made compatible to the upstream equipment 
(below VHF TV channels, 5-40 MHz). 

Other: In other data distribution systems, such 
as optical fiber, the specifications of the parti-
cular equipment must be matched to the data 
characteristics to determine the best transmis-
sion method. An approach similar to the FML 
case may be feasible. A video channel may be 
dedicated to the data signal, although special 
precautions must be observed in regard to 
clamp circuits. 

In many systems the implementation may 
involve a combination of several of these 
approaches. For example, the subtrunk scheme 
may be required from the office to a master 
headend followed by FML to supplemental 
headends. In this case it may be possible to 
choose a common conversion frequency to 
minimize hardware. 

Sources and avoidance of errors 
Most errors may be categorized as occur-

ring from human error or tampering, software 
error, hardware failure, and/or noise or inter-
ference. A distinction must be made between 
bit errors and message errors. A message is 
the command that causes the decoder to take 
action. The digital message is composed of a 
number of binary bits. Depending on the design 
of the individual elements of the system, vary-
ing susceptibility to errors may occur. If one of 
the causes of errors results in a bit error, a 
message error still may be avoided through 
automatic error detection or error correction. 

For example, one of the simplest forms of 
error processing is to transmit duplicate 
messages sequentially. With the data receiver 
designed to respond only if two identical 
messages recur, most bit error combinations 
are detected and the bad message is not acted 
upon. Of course, the correct message does not 
get through either. If the same bit errors occur 
in each word, the process fails to work and a 
message error would occur. 

If three messages are transmitted sequen-
tially and the receiver requires two out of the 
three to be identical, some bit errors may occur 
and the correct message still could get through. 
Modern data communication design techniques 
allow much more efficient and powerful error 
detection and correction procedures. However, 
these two examples illustrate the general 
principle. 
The special purpose data in Figures 2-5 

(Continued on page 59) 
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(Continued from page 40) 
presumably is designed for error detection and/ 
or correction since it must be transmitted over 
a noisy, interference-prone CATV distribution 
network. It therefore is a good candidate for 
transmission to remote sites. This data, however, 
is not formatted for easy interface to standard-
ized equipment and typically has a bandwidth 
requirement beyond audio circuitry specifica-
tions. In the FML, AML and upstream CATV 
applications, the data is sent as a modulated 
carrier. 

In the telephone system, sending a carrier 
or the special data format is not possible, so 
developing standardized RS232 data is 
required. From a purely technical point of view, 
using a telephone line is the least desirable 
approach for transmission of the addressable 
control data. Besides slowing the communica-
tion speed, a new vulnerability to noise is inter-
jected into the system. But unless a microwave 
link or alternate communication link exists for 
other purposes, it is probably not economically 
justifiable to provide one to handle data only. 
Thus, unless an extremely good communica-
tion design has been done within the control 
data subsystem, external error processing is 
required. Figure 4 shows the addition of error 
controllers for error processing of the RS232 
data stream. 

In addition to optimizing the system design 
and configuration, maintenance of all equip-
ment involved in the data system must be per-
formed diligently. The objective must go beyond 
repair of catastrophic failures to maintain calibra-
tion within specification and avoid introduction 
of errors. 
The third area for error avoidance is monitor-

ing, including hardware functions, software 
routines and persistent testing. Monitoring is the 
means by which data problems become 
evident and forms the cross-check on inade-
quacies in design and maintenance. 

Monitoring methodology 
Monitor methodology is any effort taken, 

either hardware, software or procedural, to 
detect and isolate problems within the data 
system. 
Software: Monitoring for human errors, 

tampering and software errors is a nebulous 
topic to discuss in a general sense. It entails 
the integral workings of the business and con-
trol software and the scrambling system. The 
designers must be mindful of these eventualities 
and build in checks to guard against them. 

Testing is relevant as a means of detecting 
loopholes in the system. A printer-logging 
capability of all messages sent to decoders is 
useful but requires tedious perusal of data. The 
ability to select a subset of conditions under 
which the printer logging occurs is an extremely 
valuable way to trap a suspected occurrence. 
Running global addressing cycles, including a 
negative global, is a means of correcting cer-
tain errors that may occur. A global cycle sends 
the current authorization state to every decoder, 
including those that should be deauthorized. 
It occurs at random times to thwart efforts to 
defeat it by disconnecting the decoder at a 
prescribed time. 
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no need to recalibrate, and its 
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But don't take our word for it. 
Request a demo the next time it 
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resistant-ability won't leave your 
techs high and dry, only our cir-
cuits. 
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Texscan 
INSTRUMENTS 

Our time has come. 

Hardware: With hardware there are devices 
and techniques that should be used to isolate 
and correct errors: monitor decoder with 
oscilloscope, RS232 data scope, data message 
analyzer, spectrum analyzer for data carrier, and 
bit and message error rate testing. 
One of the simplest monitor aids is a stan-

dard decoder modified to allow the out-of-band 
and in-band data signals to be displayed on 
an oscilloscope. While not a monitor of message 
intelligence, it does allow quick and easy 
perception of gross noise, interference or carrier 
degradations and loss of data. This technique 
should be implemented at the control computer 
center and each headend site. 
An RS232 data scope is a standard instru-

ment to monitor the messages passing between 

computers or other hardware devices. It should 
be on-line to monitor transactions and made 
available for troubleshooting other areas of the 
system as needed. It is particularly important 
in a system operating remotely via telephone 
modems. 
A data message analyzer is a special pur-

pose device, typically designed by the scram-
bling system manufacturer, to capture and 
display the messages in the special purpose 
data format sent to decoders via the control data 
channel. If the message structure includes 
global commands to communicate with all 
decoders simultaneously, the analyzer should 
capture them continuously. For other decoder-
specific commands, the operator selects an 
address of a decoder that he wishes to investi-
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Figure 5:CATVsubtrunk data distribution 
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gate. When that decoder is hit with data, the 
analyzer traps and displays it. 
The data analyzer for Oak's Sigma system 

is implemented with a data demodulator and 
special purpose data processor driving a smart 
terminal. It may be utilized at any point in the 
system where it can be supplied by the data 
carrier. This powerful analytical tool is most 
useful for verifying complete end-to-end system 
performance including software functions. 
Since it processes data with the same error 
routines as the decoder it is a valid indicator 
of real message errors. 
A data analyzer for in-band data has less 

value for analyzing system problems. Since the 
in-band data is channel-specific and is gener-
ated in the scrambler, an in-band analyzer 
checks only from the scrambler forward. It is 
usually sufficient to use an oscilloscope or spec-
trum analyzer for these types of problems. 
A spectrum analyzer is an indispensable tool 

for calibrating, monitoring and troubleshooting 
the RF portions of the system. It is used to set 
and maintain the data carrier amplitude to 
specified limits, verify proper data modulation 
and identify sources of noise and interference. 

Bit error rate (BER) testing is the most precise 
way to monitor the overall system for data per-
formance in the presence of noise. Message 
error rates may be measured by the same 
technique. Figure 6 shows the simplest inter-
pretation of the bit or message error rate detec-
tor. Known "clean" data is delayed and com-
pared with actual system data. Any differences 
on a bit-to-bit or message basis are attributable 
to noise in the system. All systems will have 
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Figure 6: Bit or message error analyzer 
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some bit errors. A particular system bit error 
counter may show six bit errors in a one-minute 
time period or 0.1 errors per second. If the data 
transmission rate is 10,000 bits per second there 
is one error for every 100,000 bits, and the BER 
is expressed as 1 X 10-5. 
The data processor in Figure 6 must be the 

same as the bit or message processor in the 
decoder with all of its automatic error detec-

tion and correction to allow the most accurate 
representation of the actual system perfor-
mance. While message error rate testing gives 
the best picture of system problems resulting 
in communication errors, bit error rate testing 
is the most precise measure of threshold noise 
problems. As with the data analyzer, error rate 
test equipment is special purpose equipment 
supplied by the system manufacturer. BER 

testing should be done periodically to check 
for subtle system degradations. Or even more 
preferable, implement a message error detec-
tor as a warning indicator to be on-line and run-
ning continuously. If a predetermined number 
of message errors occurs in a specified time 
period, an alarm occurs to warn of a new source 
of interference or other degradation. 

Monitoring procedures: There are many 

It's 2 a.m. 
Do you know 

where your database is? 

John Doe 
PS-I2 
377-54-8337 
11-16-61 
10-10-81 
$2,400 pr nonth 
8,8. Degree. berheley. 
Married. Four ChlIdren 

1954 

MINEW 

Plain Text 
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Encrypted Text 

Jones Futurex DES Encryptor - products provide 

• Secure Data Base 
• Secure Communication Links 

for the IBM PC or PC compatible devices 

JONES FUTUREX,,, 
3079 Kilgore Road 
Rancho Cordova, CA 95670 
800-251-5111 in California 
800-251-5112 elsewhere 

/6111 11.1114 
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. 

CableTek Center PRODUCTS, INC. 
Your professional choice for protection and 

security installation products 

SEE US AT BOOTH #230 IN ATLANTIC CITY 
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Is Your Company Taking Advantage of 
SCTE's Satellite Tele-Seminar Technical 

Education Program? 
Each month, the Society of Cable Television Engineers assists you with your present and 
future training needs by distributing technical training tapes via satellite for your cable 
system to downlink and record. 

October 28 

November 25 

Upcoming Tele-Seminar Dates 

Video and Audio Signals and Systems, Part II (BCT/E review course) featur-
ing Paul Beeman of Viacom Networks, plus SCTE Promotional Tape. 

Cable Preparation and Connector Installation (produced by LRC Electronics 
Inc.) 

December 30 Workshop from Cable-Tec Expo '86.  

Satellite Tele-Seminar programs will be uplinlced on the last nesday of each month from 
1:00 p.m. to 2:00 p.m. Eastern Time on Transponder 7 on Satcom DIR. 

Postproduction by Audio Visual Telecommunications. Uplink services by GWSC. Transponder 
time by ESPN. 

The Satellite Tele-Seminar Technical Training Program Series is made possible through 
contributions from the following SCTE Sustaining Member Companies: 

Alpha Technologies 
American Cablesystems Corp. 
Anixter Communications 
Arcom Labs Inc. 
Atlantic Cable Show 
ATC Corporate Headquarters 
Belden Corp. 
Ben Hughes Communications 
Brad Cable 
Broadband Engineering Inc. 
Budco Inc. 
California Cable TV Assn. 
Caribbean Communications 
Carolina Cable Inc. 
Catel Telecommunications 
C-COR Electronics Inc. 
CED 
Coaxial Communications Inc. 
Conuncon Inc. 
Comm/Scope Co. 

Communications Technology 
Comsearch Inc. 
Cox Cable Communications Inc. 
CWY Electronics Inc. 
Daniels and Associates 
Di-Tech Inc. 
Drop Shop Ltd. 
Eagle Comtronics 
Eastern Microwave Inc. 
General Instrument/ 

Jerrold Division 
Gilbert Engineering Co. Inc. 
Group W Cable 
Harris Corp. Broadcast Division 
Home Box Office Inc. 
Hughes Microwave 
Communications Products 

Intrastellar Electronics 
ITW Linx 
Kelcee Communications Inc. 

Lenfest Cable Group 
Lindsay Specialty Products 
LRC Electronics Inc. 
M/A-COM 
Magnavox CATV Systems 
MAI Communications Inc. 
Matrix Test Equipment Inc. 
Microdyne Corp. 
Microwave Associates 
NCS Industries 
NCTI 
Newport Cablevision Inc. 
Oak Technology Center 
Pioneer Communications of 
America Inc. 

Regency Cable Products 
Riser-Bond Instruments 
RMS Electronics Inc. 
RT/Katek Communications 
Sadelco Inc. 

Shouldn't your company also be 
a Sustaining Member of the SCTE? 

Scientific-Atlanta Inc. 
Showtime/The Movie Channel 
SSS/Tempo 
Storer Communications Inc. 
Tele-Communications Inc. 
Telecrafter Products Corp. 
Tele-Wire Supply Corp. 
Televents 
Texas Cable TV Assn. 
Theta-Com CATV/Texscan 
Times Fiber Communications 
Toner Cable Equipment Co. 
Triangle Communications Systems 
Trilogy Communications 
Triple Crown Electronics Inc. 
Tulsa Cable TV 
United Artists Cablesystems Corp. 
United Video Inc. 
Viacom Cablevision 
Wavetek Indiana Inc. 
Western Communications Inc. 

SCTE • P.O. Box 2389 • West Chester, PA 19380 • (215) 363-6888 
Reader Service Number 65 



monitoring procedures that should be part of 
the normal routine. Customer service monitor-
ing is an important source of information but, 
as discussed earlier, not sufficient to catch all 
trouble scenarios. Additional procedures 
involve conducting tests on a frequent basis to 
attempt to seek out suspected or hypothesized 
problems. Ideas for trial testing can come from 
creative thinking, "grapevine" information or 
real-time tests with employees in their homes. 
Information regarding system defeat mecha-
nisms can be gained through the grapevine. 
Installation and repair technicians usually know 
the techniques to defeat the system through 
personal contacts outside of the company. 
A continual real-time field test with employees 

could uncover failure modes resulting in free 
services to customers. In order for this to be 
effective, the number of homes involved must 
be significant without being unwieldy (probably 
20 to 30 is the right size). Though motivated 
to participate and provide information through 
the incentive of free service, the billing func-
tions must be left as though the employee is 
a paying customer. The actual bill can be 
cleared later. As many combinations of serv-
ices as possible should be covered to simulate 
the real customer base. Since some installations 
will get more services than others, periodic rota-
tions should occur, as well as exercise the 
addressability functions more regularly. Dis-
connect scenarios also should be checked (the 
employee may be provided with an additional 
authorized decoder during this period). 

Avoiding losses 
Equipped with a thorough knowledge of the 

data system, a motivation to avoid lost revenue 
and the resource allocation for requisite monitor 
systems, the CAN operation can do much to 
avoid losses as the results of data system mal-
functions. Even with the best system and soft-
ware designs, it is highly improbable that all pro-
spective trouble scenarios can be anticipated 
and avoided in the initial design. However, the 
fact that changes in the system are inevitable 
can be anticipated and flexibility for that change 
can be designed in. 
The addressable system is immensely more 

complex to design and to operate than a non-
addressable one. The factors resulting in maxi-
mum profits are more elusive and dictate more 
applied creativity to optimize, although the 
potential for profit is higher. It is only through 
the combined efforts of two partners, the 
manufacturer and the operator, that full realiza-
tion can be achieved. The manufacturer must 
provide a good system design including 
monitoring capability, good documentation and 
training, and support of the operation of the 
system in the field. The operator must apply 
the system within its design limits, utilize the 
training and monitoring methodology, be 
creative and diligent in actively seeking prob-
lems and solutions, and commit the resources 
to accomplish these ends. 

Reprinted with permission from the National 
Cable Television Association's "1986 NCTA 
Technical Papers." 

YOU'RE BEING ROBBED 
BY CABLE THIEVES! 

Vandals and cable thieves Beware! 
You've met your match with 
THE COMPTROLLER 

by Brink Security Boxes, Inc. 

Find out more about the best cable 
protection device around today! 

Write: 
Brink Security Boxes. Inc. 
P.O. Box 1154 
Port Neches, TX 77651 

Also inquire about our construction. installation 
Meal, sales, and marketing services. 

Call: 
(409) 721-5101 

tech-

J....:11161111% 

tie*. 
Reader Service Number 35 

UPGRADE YOUR 
SATELLITE RECEIVERS 

For more information 

Call 918-834-1229 

ZEPHYRUS 
ELECTRONICS, LTD. 
1550 N. 105th E. Ave. 
Tulsa, Okla, 74116 

TO 

CRYSTAL SYNTHESIS 
BLOCK CONVERSION 

E3 

Reader Service Number 36 

Stabilizes tuning frequency for 
optimum descrambler operation 

Compatable with most Block-Down 
Systems 

Built-in Directional Coupler 

Specializing in repair & modifica-
tion of Automation Techniques 
Equipment — Quick turn-around 
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Automated measurement 
of selected signal parameters 
By Jack Hooper 
Vice President. Operations 

And Dewayne Lipp 
Vice President Engineering, RF/Superior 

The application of low-cost personal computers to controlling and 
monitoring cable TV operations has progressed to automated systems 
designed specifically to measure and record technical performance. 
Until recently, application to technical aspects of cable has been primarily 
in status monitoring of line amplifiers. Other computer applications were 
mainly consumer-oriented (e.g., security services, addressability, etc.). 
New developments have added overall system measurements and the 
monitoring of specific operating parameters to the tools the engineer 
has at his disposal to ensure optimum performance of the cable plant. 

Controlling parameters 
An important control of a cable system that is consistently presenting 

quality product to its subscribers is accurate and frequent measurement 
of the levels and of the frequencies of the carriers in the system. This 
must, of course, start in the headend, but also will extend to the extrem-
ities of the distribution lines. With conventional equipment this is a tedious 
and time-consuming task. As a result, these critical performance param-
eters are often given the short end. Computerization has completely 
changed this. Originally, automated testing for FCC proof of performance 
provided an economical method of making the required annual mea-
surements accurately and quickly. Subsequent measuring systems 
primarily provided carrier level measuring for cable operators. Now, we 
are able to test for the increasingly important element of frequency in 
the following basic measurement capabilities: 

• levels of carriers, 
• frequencies of modulated carriers, 
• temperature at point of measurement, 
• time and data of measurement, and 
• measurement location. 

Figure 1:connections for remote operation 
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The goal in developing our computer-aided test (CAT) system was 
to provide a simple to use, but accurate and reliable method to measure 
and record these parameters while using minimum operator time. Once 
established, the data can be used in many ways: conformance to 
established standards can be checked; variations over a time period 
can be recorded; system performance with temperature differential can 
be observed; etc. 
Of equal importance was the necessity to make the system capable 

of making remote measurements — time spent in traveling from one site 
to another is non-productive, and not all headends are easily acces-
sible, especially during inclement weather. 
The benefits of such a system are many: 
• By making repeated measurements, trends and anomalies of head-

end equipment can be identified. Those that could become system prob-
lems can be corrected before they affect the operation to a point where 
it would be detected by viewers. 
• The computer is capable of making all the measurements — a tech-

nician's time is not required except for a few minutes at the start of the 
procedure. Indeed, the measuring process can be mastered by non-
technical personnel in a few minutes, which would free the technician 
for analysis of reports and productive work such as repairs or 
maintenance as needed. 
• With the power of the computer, the number of measurements made 

is practically unlimited. You will get to know how your system really 
operates and how it responds to temperature and time differences. 
• Anything you measure can be printed, which allows you to keep 

a hard copy of your system's performance. Trends that develop over 
extended time periods can be easily identified. 
• Using the remote measuring capability, several systems or multi-

ple sites within the same system can be monitored from the same central 
location, eliminating the time and expense of travel. The telephone system 
was chosen as the transportation medium for this feature to preclude 
any costly capital expenditures to upgrade cable plant. It also allows, 
in most instances, an immediate turn-on, as telephone lines are generally 

Figure 2: Connections for local operation 
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Rest easy, 

you can 
sleep 

tonight... 

YOUR BROADBAND NETWORK 
IS UNDER CONTROL 

Of Network Technologies TMC-13000Tm 

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, Net-Tech' can and 
does do it all. 

Call us now at 215-536-1354 for specifications 
and information on applications that will suit 
your needs. 

44DWC1tIUI0 
A DIVISION OF .4VV\ CABLE TV INDUSTRIES, INC. 
P.O. Box 505, Quakertown, PA 18951 
(215) 536-1354 Telex 510-651-0060 

Reeder Service Number 37 



Nexus "Series 5" Headend: 
Performance and reliability in the most compact unit available. 

SR-5:The world's smallest 
commercial satellite receiver. 
Versatile capabilities with 
specs that are second to none. 

VM-5: Get perfect adjacent 
channel performance with 
this ultra reliable TV 
modulator. 

CP-5: The on-channel 
processor that economically 
adds off-air signals to private 
cable systems. 

UV-5: Convert UHF signals 
to the VHF band with our 
crystal controlled U-V 
converter. 
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Want more? Ask about our complete 
CATV equipment and low power 

Nexus — Definitely Ahead 
NEXUS ENGINEERING CORP., 7000 Lougheed Highway, 



has It all. 
Block diagram for the headend shown on the left. 
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• he of saw-filter 
• broadcast equipment. 

of Our Time. 

AC 5 

AC-5: Our convenient active 
combiner combines up to 
twelve channels on one 
output. Spurious free up 
to 50 dBmV. 

SD-5: Get stereo or mono 
ss ith our wideband or 
narrowband subcarrier 
demodulator. 

Combined output 
- 50dBmV 

SG-5: The high performance 
stereo generator companion 
to the FM-5 audio modulator. 

FM-5: Our broadcast quality 
crystal controlled audio FM 
modulator. 

NEXUS 
ENGINEERING CORP. 
PERFORMANCE 
YOU CAN SEE. 

Burnaby, B.C. Tel: (206) 644-2371 
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PqQ1 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 QRF 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 QRF power packs 

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

OSP 
CONVENTIONAL 

$245.00 

eF3F 
WWI Et I MMUS Mc 

E 
• e 

FLATNESS BOARD 

lOplanal/ 

PAD 

111 

-23-27 SOC 

AUTO ilk 
SLOPE lip 

AUTO e 
CAIN 

"P 21, 

DUAL PILOT 
AUTOMATIC TRUNK MODULE 

MODEL ÜSP2 

50 - 330 MA, 
450 

C11 

Cl/ 

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 OSP 2 400 OSP2 450 

PARALLEL CONVENTIONAL PARALLEL CONVENTIONAL PARALLEL CONVENTIONAL PARALLEL CONVENTIONAL 

Passband Miz 50-300 50-300 50-330 50-330 50-400 50.400 50-450 50-450 

Flatness h dB 02 02 02 02 025 025 025 025 

Min Full Gam dB 29 or 30 29 or 30 29 or 30 29 or 30 30 30 30 30 

Gaon Con trol Range dB 8 8 8 a 8 8 8 8 

SlopeControl Range dB -1 to.7 .1 to -7 .1 10 -7 -110.1 .2 to /8 .2 to -8 -2,0-8 -2,0-8 

Control Pllots 
ASC Turned to Ch O'' 

Op., Range AB selectable selectable Selectable Selectable Selectable Selectable Selectable Selectable 

AGC Turned to Ch 4 4 4 4 - - - - 

Ope, Range dB Selectable Selectable Selectable Selectable Selectable Selectable Selectable Selectable 

Return Loss dB 16 16 16 16 16 16 16 16 

Nome Figure dB 6 6 6 6 6 6 65 65 

TypIcal Opel 
Level clEhnV 34,30 34/30 34 ,30 34/30 35,30 35/30 35/30 35,30 

Chstortoon al C/CTB -93dB -88013 -92013 -8700 -91dB 416dB -89013 -84c113 

Typ,cal Oper %Mod .9408 -8906 .93013 /88413 -9108 .86dB -89dB -840B 

levels 2nd order -8500 -8208 -85dB -82013 -13500 .8208 -850B -82013 

DC Requirement rnA 
al -23 UDC Note 1 630.730 420-500 630-730 420-500 650-750 430-500 650-750 430-500 

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

QRF 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 39 



Figure 3: Master menu 
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Figure 4: Specifying channels 
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available at all desired measuring locations. 
• You have a means of making an operational record of several 

headends or of a headend and its hub sites on a daily basis (or at any 
desired time interval) with practically zero time expended. 
• The measurements can be performed or reviewed by managerial 

personnel with very little time input, thus affording them additional con-
trol in ensuring optimum system performance. 
• Direct cost savings can be computed, but they would not be as 

notable or realistic as would the financial impact of maintaining your 
customer base because you are providing quality service that is 
troublefree. It is preventive maintenance, the correction of minor prob-
lems before they become discernible to customers or to some regu-
latory agency, that will afford the greatest benefit. 

Hardware and initial setup 
The equipment required to operate the CAT system is comprised of 

four basic components: a signal level meter, a frequency counter, an 
IBM or Compaq computer, and CATPAK software. 
The signal level meter (SLM) is programmable and has an RS232 

connector for computer interfacing. (Current modules being used include 
RF Superior's HE 4550 and Wavetek's Sam IIID, Sam IV series and 
RACC.) The frequency counter is connected to the cable system at all 
times. This on-line operation means that it must be capable of measur-
ing the frequency of modulated carriers. (The CAT system uses the Model 
AFC-1A manufactured by RF Superior for this purpose.) The computer 
can be the IBM PC, XT or AT or it can be a Compaq. Specific requirements 
of the computer include: 512K of random-access memory (RAM), a 
graphics card and a modem card. An Epson printer completes the 
computer package. The software that ties everything together is written 
specially for application in measuring technical parameters in cable 
systems. 

In many systems, the headend and the office are not at the same 
location, and in this situation communication between the computer and 

Figure 5:The keyboard 
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the measuring instruments is via telephone, using dial-up modems. If 
the SLM does not have a modem built-in, an external one will be required. 
However, if the headend and the office are in the same building, a direct 
hookup can be made if so desired. 
A CAT system is activated by interconnecting the equipment for either 

remote or local operation as shown in Figure 1 or Figure 2, and install-
ing the software, after which you are ready to enter data and to request 
measurements. The system is menu driven and, after a few operations, 
becomes a routine procedure. 

Site definition 
Before making a set of measurements, whether you do it with a 

computer or if you do it manually, it is necessary to define which site 
you wish to access and what parameters you want to measure. Start 
with the master menu shown in Figure 3. As you select an item from 
the first column, it becomes -le heading for the second column. And 
selections from the second become the heading for the third. See Figure 
4 for an example of specifying channels for a given site. 
A minimum number of keys is used to operate the system and the 

keyboard functions utilized are shown in Figure 5. Additionally, there 
is a help screen describing these key functions that can be accessed 
by striking F10 on the keyboard. 
The first menu item is "set up." This part of the program defines the 

site to be measured, categorizes it as local or remote, selects the fre-
quency plan and specifies the active channels to be measured. To define 
a site, select "input system info" and the screen shown in Figure 6 will 
appear. Input the name and address. If this is to be a remote measure-
ment, insert the telephone number in the appropriate space. The system 
design will accommodate either tone or pulse dialing and a routine has 
been incorporated so that it is useable in any PBX or other office exchange 
system. 
The next step is "CAT set up/channel selection," which will first ask 

you what site you wish to define channels for. After site definition, you 
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Figure 6:Site definition Figure 8: Defining SLM type 
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Important Note: Leave phone number BLANK if modem NOS mead. 

To Insert Character: Ins To Save: F9 To Move: Press 4 * or •••• 
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Figure 7: Programming channels 

C A T Channel Selection Site 5 Main Head-End 
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6 
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18 
19 

20 

For Help. FIO To Save: Press F9 
To Change Freq: Press F5 

Fl to C A T Master Menu 

will be offered a choice of four built-in frequency plans: NTSC, HRC, 
NTSC + 12.5, and NTSC -12.5; after which the channel numbers and 
the video and audio carrier frequencies will be displayed. 
Programming the actual channels for a site is done by striking the 

right arrow key when the channel you need is displayed in the highlighted 
area (Figure 7). The channels you do select are automatically entered 
into the "channels selected" box and will be measured anytime you 
access that particular site. 
Any offset channel is accommodated by clearing the channel frequency 

with the F5 key and then entering the correct value. This feature also 
is used to measure other frequencies, such as data carriers in an address-
able system. Thus, the channels are loaded by channel number, not 
by frequency, and you have the flexibility to accommodate any carrier 
that does not match a standard frequency plan. 

Signal level meters do not have common calibration frequencies and 
levels. You must therefore define the type of measuring instrument for 
each site location using "SLM calibrations" in the main menu, and enter-
ing the model description (Figure 8). This input is necessary to activate 
the CAT system's periodic automatic recalibration, which allows a 
maximum accuracy when reading levels. 
The last step in setup is to specify the normal levels and frequencies 

and their tolerances using "site testing/levels (frequencies)/set limits." 
"Normal" can be set in two ways: the design parameters for the system 
can be entered; or alternately, a set of measurements that represent 
actual and acceptable operating conditions can be transferred into the 
"normal" file. The tolerance you set on levels is that which you define 
as necessary to optimize performance. Typically, this might by ±2 dB. 
The tolerance on frequency, however, is preset to FCC guidelines of 
±25 kHz for the video carrier and ± 1 kHz for intercarrier. Provision 
is made for modification of these tolerances if, for example, you are carry-
ing channels in an aeronautical band and must observe a 5 kHz limit 
(Figure 9). Tolerances are required so that the computer can visually 
notify you when channels exceed their set parameters. 

SLM Calibrations input Page 1 of 1 
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Figure 9: specifying normal levels 
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Figure 10: site selection 

/Multiple Site Selection Menu Aug 8, 1986 
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1 
2 
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Main Head-End 
Site 2 
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Site 5 
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Site 11 
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Site 13 
Site 14 
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Site 4 

Site 8 

Fl to CAT Menu 4 to Move 
• • to Select 

411-' When Finished 

Measuring levels and frequencies 
Sequential selection of "site testing/levels (frequency)/read levels (read 

frequency)" will bring up a screen (Figure 10) listing all sites that can 
be accessed for measurement. The site(s) to be measured are moved 
from the left column to the right column using the arrow key. The final 
step is to strike the "enter" key and the measurement process will start. 
In addition to levels (or frequencies), the system records time, date, 
temperature, SLM power supply voltage, attenuator setting and the site 
being measured. 
The time required to measure is eight seconds per channel for levels 

and 33 seconds per channel for frequencies. Thus, in a 60-channel 
system, levels are measured in eight minutes and frequencies in 33 
minutes. But the operator's time used will be less than one minute. 

Current software will process 15 sites, which is the capacity of a dual 
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Figure 11: Frequency measurement 

133.267811 

133.26218 

133.257011 

Ill f fl I t I I i 

Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul 
Fl For CAT Menu 
4-1 For next channel hue in Months 80-12-1986 

loppy drive for the IBM or the Compaq. Additional sites can be pro-
grammed for personal computers that utilize a hard disc, and by using 
more than one set of floppies you can expand your number of measur-
ing sites in multiples of 15. 

Data analysis 
Data is but a first step — interpretation and action when necessary 

are required to make effective use of information that is collected. The 
"frequency" data is presented in two forms. The measured carrier 
frequencies can be reviewed in tabular form, which lists channels, normal 
frequencies, measured frequencies, variation from norm and presents 
a visual flag if the measured value exceeds the established tolerance. 

This data can be reviewed on the monitor screen or it can be printed 
and stored in a permanent file. Figure 11 is a typical print out of a 
frequency measurement. 
One of the other important advantages of a computer system is its 

ability to predict trends based upon historical data. Measurements are 
stored in a drift file, which has the capacity to record one frequency 
measurement a day for each channel on your system for one full year. 
The computer analyzes the accumulated data and, using straight line 
projection techniques, draws a trend line and predicts if and when a 
particular channel will exceed your established limits. This is very useful, 
especially when you have to use 5 kHz limits on some channels. 
Figure 12 is a typical frequency drift print out. 
The frequency counter has a resolution of 10 Hz, and an accuracy 

of .0001 percent, which allows the instrument to correctly determine 
intercarrier to 1 kHz and critical aeronautical band offsets to the required 
5 kHz. The frequencies of a cable system's carriers are critical, but they 
are normally quite stable and, therefore, it is not necessary to check 
them as frequently as it is levels. Level data also is available in both 
tabular and graphical form. Figure 13 is a copy of typical data showing 
measured levels, normal levels, variation from norm and out of limit 
flagging. 
The data also is available in a spectrum display, showing each carrier 

and its absolute amplitude. This allows for rapid evaluation of the relative 
levels for system phenomena such as slope, rolloff and suckouts. The 
graphics are not limited to displaying current operating levels, but by 
measuring at different times, temperatures and places you can build 
a profile of your system's characteristics. 

While discussion so far has been restricted to headend measurement 
sites, if you incorporate measurements at various points including end 
of trunk lines, your knowledge of system performance is greatly en-
hanced. For example, if you take a set of readings at point A in the middle 
of the day and repeat the measurement in the middle of the night, you 
can, using the computer, derive a level/temperature profile of the system 
from the headend to point A. This is programmed as "system stability" 
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Figure 12:Carrier frequencies 
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under the "data analysis" section in the software. Figure 14 is a typical 
example. 

Similarly, if you measure the headend and then measure a point out 
in the system, the computer will subtract the two, normalize the result, 
and display it as "system response." This should not be confused with 
a true swept response, but it is a response based upon video carriers 
and will show any gross abnormalities. "System response" files are found 
under "data analysis" in the menu and an example is shown in Figure 15. 

Preset time measuring 
Previously, the concept of measuring a system in the middle of the 

night was brought up, which is both inconvenient and disruptive of your 
normal work routine if the measurements have to be made manually. 
The CAT system makes this easy with its automatic measuring routine. 
You can preprogram any site (or any combination of sites) to be measured 
at any time of any day for levels, frequency, or both and the measure-
ment can be repeated at any given time interval. 
The designation of sites to be measured can be done in two ways: 
• Event measuring - The first method allows you to input site, 

measurement, date and time of start. This can be done for each site, 
and each can be preset for up to 10 measuring events. 
• Repeat measuring - Secondly, you can specify the parameters, 

start date and start time for a site and then enter a repeat interval. Using 
this method, you can make a series of measurements to either create 
a periodic log of your system's performance, or you can record data 
over a given time period to determine an operation versus temperature 
and time profile. The preset time of measurement function is this flexible 
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to allow you maximum use of the computer's data gathering and 
processing power. 

Application notes 
The system is useful in more ways than routine monitoring of levels 

and frequencies. 

1) The accuracy and the resolution of the measuring equipment are 
enhanced by the computer's recognition of fractions of a dB and fifth-
decimal point frequencies. You will document your system as tightly as 
is practically possible. 

2) Developing problems have been identified and corrected before 
they became critical (e.g., a klystron that was losing power in an 
AML transmitter was isolated and replaced before it became visually 
noticeable). 

3) Limited troubleshooting is possible. In one instance, a modulator 
had an unstable output at the system level, but when checked by itself 
operated normally. The variation was minor and most probably the prob-
lem would not have been detected - the output level would have been 
adjusted as required when making system checks until there was a 
catastrophic failure. The real problem? One of the cables connecting 
the unit into the system was intermittent. 

4) At least one cable system, US Cable of Lake County (in Waukegan, 
Ill.), has mobilized its CAT system, putting it into a specially equipped 
van that allows measurements to be made at any point in the plant. 
This has added a new dimension to the measurements and to the system 
response and stability information they can gather and interpret. 

5) The dependability of long distance measuring has been proven 
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Figure 14:Level/temperature profile 
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by repeated successful accessing of Bellevue, Wash., from Sarasota, 
Fla. Practical applications of this feature have included measuring to 
Sarasota from Anaheim, Calif., Fenton, Mich., and Pittsburgh; and from 
Sarasota to Phoenix, Ariz. Obviously, regional monitoring is a practical 

and real benefit. 

Getting to know your system 
The practicality of computerized measuring of cable system parameters 

has been demonstrated by one and one-half years of successful field 

application. Two key parameters can be checked at any time from vir-
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tually any place and the time required to make these measurements 
is no longer a factor in deciding how often they will be done. The record-
ing is done by a printer driven by a computer — incidental errors in 

translation or in interpretation of meter readings are eliminated. The hard 
copy from your printer is the most accurate presentation of cable system 

parameters that is practical on a frequent measurement cycle. 
The direct cost savings is computable — the indirect savings will prob-

ably vary from system to system. But the satisfaction of your subscribers 
can only increase as you come to know and control your cable system 
more effectively. 
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Status monitoring system considerations 
The simplest and most common form of status monitoring in CA TV today 
is probably the customer who calls to complain about poor reception 

or an outage. The size and complexity of modern cable systems — and 
especially the deregulation issues facing our industry — are causing many 
operators to take a second look at status monitoring. This article highlights 
the basics of status monitoring and things to think about when considering 
a status monitoring system. 

By Ron Hranac 
Corporate Engneer, Jones Intercable Inc 

An effective status monitoring system can be a useful tool to improve 
the reliability of a cable system. It simplifies fault finding and is capable 

of spotting potentially catastrophic problems through trend analysis 
When used in conjunction with bridger switching, it also can be a 
diagnostic tool for locating and controlling ingress. 

Status monitoring is the continuous monitoring of the operating con-
ditions of active devices in a cable system, such as trunk amplifiers and 
standby power supplies. The key elements of a basic status monitoring 
system (Figure 1) include a control computer, cable system interface, 
the transponders located in the devices being monitored and a two-
way path between the interface and the transponders. 

How It works 

The computer polls a transponder in an amplifier or other active device 
by first sending data to the interface. The interface, which is actually 

a radio frequency (RF) modem, converts the outgoing computer data 
into an RF signal. This signal is combined with others in the headend, 
then sent downstream. 

The transponder modules in each active device have their own unique 
data address. When the transponder being polled "hears" its data 
address, it responds with an upstream RF signal containing data that 
corresponds to the operating conditions in the active device (for example. 
RF levels, AC and DC voltages, temperature, and bridger switch status). 
The upstream RF signal returns to the headend, where it is routed 

to the interface, which converts this incoming signal into computer data 
and sends it to the computer. The computer analyzes the incoming data 
and determines if the active device just polled is operating within predeter-

mined parameters. After verifying the operating conditions of the device. 

the computer then can notify system personnel if a fault exists via print-

out or audible alarm. In most cases, the type of problem and its location 
can be identified by the computer. 

Limiting considerations 

Practical status monitoring systems have limitations that must be 

considered prior to selection and installation. Among the most impor-
tant are: functions monitored and controlled, the number of devices that 
can be monitored, polling rate, control computer software, and expan-
sion capabilities. 

State-of-the-art status monitoring systems are capable of both monitor-

Table 1: Status monitoring functions 

Amplifiers Power supplies 

Functions monitored 
• Forward RF levels • Line voltage 

• Reverse RF levels • Cable voltage 
• DC power supply • Current draw 
• Temperature • Cabinet tampering 

• Feedforward operation • Standby switchover 
• AGC/ASC pilots • Charger operation 
• Redundant module status • Battery voltage 
• Standby/AC operating mode • Inverter operations 

• AC voltage • Charger/inverter 
• Trunk/bridger reverse malfunctions 

switch status • Temperature 
• Trunk/bridger reverse 

attenuator status 
• Housing closure 

Functions controlled 
• Trunk/bridger reverse 

switch operation 
• Trunk/bridger reverse 

attenuator operation 
• Return RF level 
• Trunk reverse bypass 

• Switch to and from 

standby operation 

Figure 1:Basic status monitoring system 
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With our CAT System you 
can monitor your headend 
without leaving your office. 

•. 
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Now you can measure headends, hubsites and remote 
test points with the touch of a button — right from your desk! 

It's as quick as a cat with RF/Superior's Computer Aided Test 
System. It's fast. Safe. FCC accurate. In-depth. Cost effective. 
And we can put it to work for you in your office right now. 

Imagine! Now you can measure system test point levels to 
within ± 0.6dB and frequency to better than 0.0001% — all 
without disturbing a single connector. 

Plus you can compute system response and system 
stability; predict when channel frequency will exceed FCC 
limits; print data in graphical or numerical formats; flag 
out-of-limit conditions; and more. 

The best part is, you can do it all automatically right from 
the comfort of your office while you sit back and pour 
yourself another cup of coffee. 

Get the picture? Good. Because we'd like to tell you more. 

For a free brochure call or write: RF/Superior, 2010 Pine 

Terrace, Sarasota, FL 33581, (813) 922-1551. 

ME'S r ...UPERIOR 

A division of RF Analysts Inc. 

112 E. Ellen Street 
Fenton, MI 48430 

313-750-9341 
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Figure 2: Multiple processor status monitoring system 
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ing and controlling a number of functions. Table 1 highlights many of 

the monitoring and controlling features available. These capabilities can 
provide a cable operator with tremendous flexibility, and a well-planned 
status monitoring system actually will help to reduce plant maintenance 

costs. A cable operator can monitor the operational status of the entire 
cable system, immediately identify and locate problems, and remotely 

The converter 
speci'aksts: „ 
- iú 4 

Are you suffering from weak 
inventories? Are your converters 
calling in sick? Call in the con-
verter specialists for sales and 
service. 
Sales specialists can quickly fill 

your order or bring your inventory 
to full strength. New Jerrold 
converters are in-stock. Plus we 
can match your type with all 

PTS EXPRESS 
CONVERTER 
SERVICE 
AND SALES 

makes/all models in our rebuilt 
converter bank. 
And service specialists can 

quickly diagnose and repair the 
most serious converter ailments. 
Nationwide operating rooms are 
fast and efficient. 
Keep your system profits 

healthy. Call in the specialists. 

Contact Corporate 
Headquarters at. 

PTS CORPORATION 
P.O. Box 272 
Bloomington, IN 47402 
(812) 824-9331 

for the Servicenter nearest you. 
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disconnect reverse trunk or feeder paths to eliminate ingress in the reverse 
system. 

It's also important to consider the monitoring and control capabilities 
under adverse conditions. The headend interface and device trans-
ponders should have the necessary dynamic range to receive data in 
very weak signal conditions — for example, when a trunk amplifier fails. 
The downstream and upstream data also must be extremely rugged 

and contain some form of error detection/control to avoid improper data 
addresses and responses. 
A status monitoring system's address capability should be selected 

as a compromise between too few (which will limit the number of devices 
that can be monitored or controlled) and too many (which increases 
the equipment's fault response time). In some cases, it may be necessary 

to consider a status monitoring system using multiple processors 
(Figure 2). 
The speed at which an entire cable system can be polled will depend 

upon several factors. The number of transponders being polled, the 
data rate, data word length, complexity of error checking and response 
verification, computer program execution time, processing speed, and 
processor architecture (i.e., single or multiple processors) all will affect 
the polling rate. Each of these must be considered when evaluating a 
status monitoring system. 

The software that operates the control computer should be user-friendly 
in its management of the status monitoring system. Trend analysis is 

a feature available in many software packages, one that will help the 
cable operator identify potential problems before they become 
catastrophic. Good software packages also will identify the nature and 
location of problems in the plant and, in many instances, prioritize the 

problems. Historical recordkeeping is another useful software feature. 
As the cable system grows, it's important that the status monitoring 

system grow with it. The abilities to add more monitored devices and 
software updates and perhaps to expand from a single processor to 
a multiple processor configuration need to be considered before install-
ing status monitoring. 

Putting it together 
There is no magic involved with status monitoring. A well-planned 

system can help improve service reliability and reduce maintenance 
costs. Consideration of a cable system's present and future needs is 
a must when planning for the installation of status monitoring. As cable 
systems continue to grow in size and complexity, effective status monitor-
ing systems will be necessary components of that growth. 
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History... 

...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, we're proud to introduce the SPRUCER 300—the new generation of 
addressable converters. 

Smaller. Lighter. And better. 
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Fiber-optic tool 
G&H Technology announced its BFT-101 

universal fiber-optic cleave tool kit, designed 
to work with most optical fibers or fiber-optic 
connectors. The kit is supplied in a carrying 
case and contains a cleave tool assembly and 
all necessary accessories to perform fiber 
cleaves. The tool has a solid metal frame with 
a ceramic alignment sleeve. According to G&H, 
it takes only seconds per cleave with pre-
stripped fiber. The adjustable tool comes with 
calibration instructions to accommodate dif-
ferent fibers. 
The cleave tool is said to provide precise, 

mirror-finish quality cleaved endfaces with 
angles typically less than one-half degree from 
the perpendicular. A diamond stylus performs 
a scribing motion at the circumference of the 
fiber while the fiber is under longitudinal ten-
sion; it transfers energy into the fiber, causing 
it to break cleanly. 

11111111111111111111111111111111111111111111111111111111111111I 

For more information, contact G&H Tech-
nology Inc., 750 W. Ventura Blvd., Camarillo 
Calif. 93010, (805) 484-0543; or circle #86 on 
the reader service card. 

One-man trencher 
Brown Manufacturing Corp. has upgraded 

its one man-operated Trenchmaster series with 
the Model F-1200. The unit, which is powered 
by an 8 HP Briggs & Stratton industrial-

commercial engine, will dig 10 to 30 feet per 
minute leaving a trench 12 inches deep and 
3 inches wide, with all the dirt piled beside the 
trench for ease of refilling. The F-1200 weighs 
200 pounds and features all-steel construction 
with replacable steel alloy tips. 

For more details, contact Brown Manufactur-
ing Corp., Route 3, Ozark, Ala. 36360, (205) 
795-6603; or circle #83 on the reader service 
card. 

Ground rod driver 
The Model GAP 1 ground rod driver from 

Wyecliffe Products is said to allow the user to 
install up to 5/8-inch diameter rods. Its design 
permits maximum power to be transmitted to 
driving the rod without damage when using a 
sledgehammer. 

For more details, contact Wyecliffe Products 
& Services, P.O. Box 2032, Wapakoneta, Ohio 
45895, (419) 738-8577; or circle #99 on the 
reader service card. 

Time domain 
reflectometers 
Lanca Instruments Inc. has introduced a new 

line of digital time domain reflectometers 
(DTDRs). The L series allows customers to 
select hardware and software options to con-
figure a DTDR that will meet their primary or 
complete range of coaxial, twinaxial, multicon-
ductor and twisted pair test requirements. 

In a stand-alone mode, the DTDR is said to 

R.T.G.* VERSALIFTS Ready for You • Right Now! 
When you need a lift in a hurry, call 
your Versalift Distributor. He has 
fast access to our R.T.G.* pool of 
complete, mounted Versalifts. No 

waiting because of long delivery on 
vehicles, manufacturing delays, or 
freight problems. Best of all, they're 
Versalifts, with job-proven 
reliability and industry-wide 

acceptance. And, since we're 
mounting them in quantity, the 

prices are right, too. Truck or van 
mounted, telescopic or "elbow" 
models, with working heights up to 
55 feet, all ready to go to work — 
Now! For the name of your > Versalitt Distributor, 
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Waco, TX 76702-0368 
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provide an instantaneous display of cable con-
ditions on a 16-character LCD. User-selectable 
cable conditions are displayed as: "Open," 
"Short" or "OK TO" in feet, meters or nano-
seconds. An analog test mode allows the prod-
uct to be used in conjunction with most dual-
channel 60 MHz (or greater) oscilloscopes, to 
test for hard-to-find faults or for sweeping cable 
on the reel. Selectable test pulse widths are 15 
ns, 150 ns, 1,100 ns and 37 microseconds. A 
calibration mode programs any velocity of prop-
agation speed or calculates an unknown veloci-
ty of propagation. 

For more information, contact Lanca Instru-
ments Inc., 1350 Johnson Lane, Round Rock, 
Texas 78664, (512) 388-1195; or circle #84 on 
the reader service card. 

Voltage protector 
Passive Devices Inc. announced its Model 

SE-1 Surgender RF voltage protector, designed 
to guard all types of coaxial connected equip-
ment from lightning damage. It is said to be able 
to protect CAN converters and decoders, TVs, 
VCRs, satellite receivers, FM receivers and LAN 
computers. 
According to the company, the surge 

protection attack time is 100 nanoseconds; the 
maximum surge current is 5,000 amps. Its 
surge life is 200 surges of 500 amps. Normal 
resistance across coax is 10 megaohms and 
surge resistance is approximately 0 ohms. 
Power passing capability is 50 volts of DC or 
AC peak-to-peak. Approximate dimensions are 
1.385 inches long by .815 inches in diameter. 
For more information, contact Passive 

Devices Inc., 5120 NE 12th Ave., Fort Lauder-
dale, Fla. 33334, (305) 493-5000; or circle #100 
on the reader service card. 

Frequency translator 
LanTel Corp. has introduced the 192CRU cen-

tral retransmission unit for broadband (CAT') net-
works using 192.25 MHz as a translation fre-
quency. The product is said to be an efficient, 
single-channel frequency translator available for 
five video channels from 83.75 MHz to 113.75 
MHz (North American standard CAN Channels 
6', FM1', FM2', FM3' and A2). 
According to the company, the unit offers 

excellent selectivity, with drop-off down 60 dB 
in a standard 6 MHz channel. The model is 1.75 

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 secwity 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. 

SIGM 
Ilerelbdaglierelbmorrow 

Oak Commurucattons Inc 16516 Vla EsprtIla Rancho Bernardo CA 92127 (619) 451-16 . 
e OAE COMMUNICATIONS INC 

/ ni Harold Bigha, Pres. 
(904) 932-6869 

Two Fully Staffed\ 
Office Locations 

Cable Construction, Inc. 
Complete CATV Construction 
P.O. Box 903 Gulf Breeze, FL 32561 
738 Renfro St., Burleson, TX 76028 

Specializes 
in Rebuilds 

Warren "Herb" Biddle, V.P. 
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inches high, occupying minimal space in a stan-
dard 19-inch rack. 

For more information, contact LanTel Corp., 
3100 Northwoods Place, Norcross, Ga. 30071, 
(404) 446-6000; or circle #93 on the reader 
service card. 

Fiber-optic 
multiplexer 
A new fiber-optic data multiplexer, originally 

developed for military applications, is being 
offered commercially by Balboa Systems. 
Model BSCI-FODM-7-001 is said to be capable 
of transmitting and receiving seven channels 
of asynchronous RS232-C data at independent 
transmission rates of up to 19.2 kilobaud. 
According to Balboa, the unit can be con-

nected in a loop with up to seven stations, each 
station transmitting data to and receiving data 
from any other station. LED indicators are pro-
vided for synchronization, data transmit and 
data receive indication for each channel. 

For more information, contact Balboa 
Systems Co. Inc., 1050 Pioneer Way, Suite E, 
El Cajon, Calif. 92020-1943, (619) 440-8077; 
or circle #91 on the reader service card. 

Lightning arrester 
According to the Cushcraft Corp., its coaxial 

lightning arresters feature fast action gas 
discharge elements. There are four models with 
choices of 200 watt or 2 kW power handling and 
type N or UHF connectors and are manufac-
tured to give low insertion loss from 2 to 1,000 
MHz. Replacement cartridges are available. 
Dimensions are 3.5 inches by 1.375 inches by 
1.875 inches. 

For more information, contact Cushcraft 
Corp., 48 Perimeter Rd., Manchester, N.H. 
03108, (603) 627-7877; or circle #88 on the 
reader service card. 

Power supply 
Power Guard has introduced a modular, 90 

percent efficient at 18 amps, AC non-standby 

ferroresonant power supply for use in CAN 
systems that require higher operating current. 
The Model NS-6018-0 measures 8 inches by 
9 inches by 11 inches. Features include a three-
year warranty, simple installation and main-
tenance, convection cool operation, total 
modularity, surge protection, status light, and 
varied housing configurations. 
The power supply also is available with 

options such as heavy-duty 120 volts AC input 
metal oxide varistor surge protection, transzorb 
surge protection on the 60 volts AC output, out-
put time delay module and resettable power 
outage counter module to account for power 
failures. 

For more details, contact Power Guard Inc., 
P. 0. Box 549, Hull, Ga. 30646, (404) 354-8129; 
or circle #89 on the reader service card. 

Broadband modem 
EF Data has announced new, low-frequency 

operating range capabilities for its BCM-101 
broadband cable modem. This feature is said 
to be advantageous to microwave system 
operators who put data above voice and for 
converting analog microwave radios for data 
transmission. According to the company, the 
modem is fully synthesized from 1 to 400 MHz 
in 50 kHz steps with data ranges from 200 kBPS 
to 6.3 MBPS. 

For more information, contact EF Data Corp., 
1030 N. Stadem Dr., Tempe, Ariz. 85281, (602) 
968-0447; or circle #92 on the reader service 
card. 

A/B switch kit 
Viewsonics Inc. now offers an A/B switch 

hook-up kit, Model VSABS. The kit consists of 
one NB push-button switch (Model VSCSW-3A) 
with 95 dB isolation, which allows selection of 
either cable or antenna signals to the N set; 
one reverse matching transformer (Model 
MT85-4), which connects antenna with the A/B 
switch; one jumper cable, which connects the 
A/B switch to the N set; and instructions on 
the header card. 

For more information, contact Viewsonics 
I nc.,170 Eileen Way, Syosset, N.Y.11791, (516) 
921-7080, (800) 645-7600; or circle #82 on the 
reader service card. 

A/V modulator 
R. L. Drake has introduced a frequency agile 

audio/video modulator with access to 60 chan-
nels, including all standard and cable channels 
up to 400 MHz. Model VM2410 is a vestigial 
sideband unit with synthesized visual and aural 
carriers, said to provide total system flexibility. 
According to Drake, the product makes it easy 
for cable companies to move from one chan-
nel to another, since all the user has to do is 
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Wavetek Repon 2: LAN Distortion 

The effects of IAN RF distortion 
are increasingly obvious, 

In time, every Local Area Net-
work is a candidate for distortion. 
It's an elusive problem that gradu-
ally worsens. 

At best, distortion vacillates 
between slight and obvious. Ac-
celerating bit error rate. And in 
general being a nuisance to accu-
rate transmission. 

At worst, it can take the sys-
tem down if left unchecked. 

LAN distortion is most com-
monly caused by component 
aging. It takes many forms. 

Carrier-to-noise. 
When a carrier has gradually 
drifted too near the noise floor, a 
weakening in signal occurs. Caus-
ing demodulation problems. 

Transmissions that were 
once crisp and clean are mud-
dled. Acting data transmission 
in much the same way video snow 
affects broadcast quality 

Carrier-to-hum. 
Every LAN introduces a certain 
amount of low level hum. Usually 
60 to 120 Hz. Usually coming 
from power supplies. Usually 
kept in check by filters. 

But when a filter fails or a 
power supply ages, hum modula-
tion can occur. Causing a degra-
dation of data directly traceable 
to the level of hum. 

Intermodulation. 
When fundamental carriers mix, 
they create spurious carriers at 
a new, different frequency. 

If that new frequency is al-
ready occupied, you experience 
distortion inside the modem. 
Two carriers, in effect, battle for 
the same frequency. 

Second older intermodula-
don, 1F, ± 1F2, is where two car-
riers mix. Third order, 1Fi ± 
1F2± 1F3, is where three mix. 

Cross modulation. 
Indigenous to CATV, cross mod-
ulation is not very likely in LAN. 

Still, it can occur. 
Especially if you heavily load 

your LAN with video carriers. 
Information on one carrier crosses 
over into another. A sure sign 
of diminished power handling 
capacity 

Relative group delay. 
When sideband components ar-
rive at different times in respect to 
their instantaneous modulation 
times, high speed, single channel 
formats stiffer relative group delay. 
Causing errors during the demod-
ulation of the original signal. 

It's effects aie intersymbol 
crosstalk and smearing. Both of 
which can literally destroy infor-
mation. 

The cure: preventive testing. 
Routine maintenance can help in 
the early detection and preven-
tion of RF distortion. 

Wavetek can help, too. 
We can help establish testing 

habits. 
And we can supply you with 

a complete line of testing instru-
ments. Manual or automatic. (A 
status monitor isn't sophisticated 
enough here.) 

More than equipment, 
thou, we offer LAN support. 
Applications engineers man the 
phones for trouble-shooting. 
Technical writers publish periodic 
applications papers. Sales en-
gineers advise on-premise. 

The resources and technol-
ogy are out there. Don't let distor-
tion compromise the integrity of 
your LAN. 

For more information on distortion 
or other broadband LAN perm-
ance testing, and» our.&e book-
let, Testing LAN Performance, 
write Wavetek Indiana, Inc., 
5808 Churchman, PO. Box 190, 
Beech Grove, Indiana 4610Z 

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

COMING NEXT: The effects of 
LAN leakage. 
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dial up the desired channel. 
The modulator is said to provide access to 

multiple channels while eliminating adjacent 
channel interference, due to its video low-pass 
filter and IF SAW filter. It accepts standard sync-
negative video inputs of 0.7 to 3 volts peak-to-
peak. Its audio input design allows either 
balanced or unbalanced input without switch-
ing. Level controls and metering are provided 
on the front panel. 

For further information, contact R.L. Drake 
Co., P.O. Box 112, Miamisburg, Ohio 45342, 
(513) 866-2421; or circle #87 on the reader 
service card. 

Bandpass filter 
Microwave Filter has announced its Model 

5119 cable and LAN bandpass filter, which 
isolates the FM and data bands 88.5-118 MHz. 
According to the company, selectivity is 50 dB 

Guaranteed... 
An Unwatchable Picture! 

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

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

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

MAT VITEK 
Qua1,4. and Intro, 11111111 

Reeder Service Number 52 

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

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

VITEK Electronics, Inc. 
901 South Avenue 
Box 111, Horseheads, NY 14845 
(607) 796-2611 

minimum at 83 MHz and 125 MHz. Passband 
loss is 3 dB maximum, impedance is 75 ohms 
and connectors are type F. 

For more information, contact Microwave 
Filter Co. Inc., 6743 Kinne St., East Syracuse, 
N.Y. 13057, (315) 437-3953; or circle #85 on 
the reader service card. 

One-way converter 
Pioneer Communications has announced its 

BA-5000 one-way addressable converter. 
According to Pioneer, the product can be inte-
grated into any system currently using Hamlin 
descrambling converters and encoders. With-
out removing any existing converters, it can be 
phased into a system to decode the Hamlin 
scrambling method. 
The BA-5000 reads the incoming Hamlin sig-

nal and appropriately descrambles it in the 
subscriber's home. It also is said to decode Jer-
rold trimode, Sylvania, and Oak A and B modes, 
depending on the method designated by the 
operator at the headend. 

For further information, contact Pioneer Com-
munications of America Inc., 2200 Dividend Dr., 
Columbus, Ohio 43228, (614) 876-0771; or circle 
#97 on the reader service card. 

TI filter kit 
Pico Products has introduced the T.I. Kit, 

which includes three types of filters that sup-
press terrestrial interference from mild to severe 
occurrences. Each kit contains an improved 
notch filter, a dual switchable filter and a SAW-70 
bandpass filter. 
According to Pico, its improved notch filter 

removes a wider portion of the interfering 
signal's waveform, creating a U-shaped notch 
instead of a deep and narrow one. The dual 
switchable filter combines two standard 60 MHz 
and 80 MHz notch filters and suppresses mild 
to moderate interference. The SAW-70 band-
pass filter suppresses mild to severe occur-
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rences in single or block conversion systems 
and also can be used as a receiver threshold 
extension filter. 

For more information, contact Pico Products 
Inc., 103 Commerce Blvd., Liverpool, N.Y. 
13088, (315) 451-7700; or circle #96 on the 
reader service card 

Stereo decoder 
The Model V-7640 MTS decoder and 

140-channel converter from Universal Security 
Instruments includes an amplifier and shielded 
speakers. According to the company, a full 140 
channels of VHF, UHF and cable tuning are 
user-programmable with favorite-channel 
memory. Full-function remote control features 
include random access tuning, volume control 
with muting and SAP (separate audio program) 
with stereo/mono selection. Fine tuning also is 
included for HRC/standard cable signal tuning. 

For more details, contact Universal Security 
Instruments Inc., 10324 S. Dolfield Rd., Owings 
Mills, Md. 21117, (301) 363-3000; or circle #94 
on the reader service card 

Microwave link system 
International Microwave Corp. has intro-

duced a 23 GHz microwave link system for 
paths up to 10 miles. The ICM 2123 FM link 
carries broadcast-quality video, audio and data 
signals and is said to accommodate up to four 
audio and/or data subcarriers along with full-
color video. 
The system may be configured for two-way, 

full-duplex operation for transmission of Ti or 
T1C. According to the company, up to 12 T1s 
can be transmitted with the addition of exter-
nal multiplex units. Weatherproof, tower-
mounted RF sections connect directly to 
18-inch, 24-inch or larger antennas. The system 
operates from 21.2 GHz to 23.6 GHz under FCC 
Parts 21 (common carrier) and 94 (private user). 

For more details, contact International 
Microwave Corp., 65 Commerce Rd., Stamford, 
Conn. 06902, (203) 323-5599; or circle #98 on 
the reader service card. 

Converter tote 
Cable Resources has announced its Con-

verter Tote, a double-wall corrugated container 
that is said to simplify the storage, transporta-
tion and handling of converters in repair, 
customer service and business office areas. 
Each container features individual converter 
compartments to prevent cosmetic damages 
According to the company, the scoop-shaped 
dividers make grasping individual converters 
easy. The product is available in various 
compartment sizes to accommodate all types 
of converters. It snaps together, requiring no 
tools or tape to assemble. 

For complete details, contact Cable 
Resources, 156 Porter St., Suite 200, East 
Boston, Mass. 02128, (800) 752-2288, (617) 
567-1600; or circle #95 on the reader service 
card. 

Read r r 53 
TO BE llsrvIc mieBLE, 
YOU HAVE TO 
HAVE THE 

TS. 

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

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

Other 
customers 

didn't want 
to leave their 
office. What 

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

monitoring system — another 
innovation from Alpha. 

Our guts reflect our sincere 
desire to give you the standby 

power supply features you 
want because serving our 

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

take care of you, you can take 
care of them. 

1 1"I 

1.1.11 TEC 1.0l.OGIES 

V1e're here lo hack ou up. 

3767 Alpha Way Bellingham, WA 98225 206-647-2360 
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ReetilS 
COMMUNICATE 

VISABILITY 

KNOWLEDGE 

INFORMATION 

ReptiniS WOTK tOt you. 

For more information on this 
effective marketing tool, call: 

(303) 792-0023 
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KEEPING TRACKIIIII1 
C-COR Electronics has an-

nounced several new appoint-
ments and promotions. James 
Wonn has been appointed vice 
president, engineering. He will be 
responsible for directing cor-
porate research and product 
development activity and manag-
ing field engineering and repair 
support groups. Prior to this, 
Wonn was vice president, engi-
neering operations for Group W 
Cable in New York. 
Roger Dagen has been pro-

moted to manager, strategic plan-
ning and marketing services. He 
will coordinate and facilitate 
implementation of operational 
strategies of the company's cor-
porate three-year plan. Dagen 
formerly was manager, marketing 
administration for C-COR. 
Jeffrey Harrison has been 

named manager, power products 
department. He will be respon-
sible for the development and 
implementation of a marketing 
plan for the company's power 
products. Harrison most recently 
was marketing support manager 
for the electronics division of Cohu 
Inc., San Diego, 

111111 
Richard Taylor has been 

appointed Northcentral region 
account executive and will handle 
sales of the company's products 
for cable systems in several states. 
Prior to joining C-COR, Taylor was 
Eastern zone manager for Tex-
scan Corp. 

Finally, C-COR has named 
Dan Trayier as regional sales 
executive for the Northwest region. 
He will handle sales of the com-
pany's line of cable TV distribution 
and power products in seven 
states. Contact: 60 Decibel Rd., 
State College, Pa. 16801, (814) 
238-2461. 

LeCroy Corp. has announced 
Larry Van Der Jagt as product 
group manager for fiber-optic 
products. He will be responsible 
for directing the company's efforts 
toward the fiber-optic commu-
nications market. Van Der Jagt 
was previously with Cornputrol as 
communications product mana-
ger and with Taylor Instrument as 
customer support manager, 
Northeast region. Contact: 700 S. 
Main St., Spring Valley, N.Y. 
10977, (914) 578-6084. 

1111111111111 11111 11111111111111111111111111111111111 

Currier 

Earl Currier has joined Tele-
Wire Supply Corp. as general 
manager of its Voice, Video and 
Data Division. He will be respon-
sible for sales and marketing of 
LANs, satellite and microwave 
communications systems to For-
tune 1,000 companies, as well as 
broadcasting equipment to radio 
and TV stations. He previously 
served as sales manager of Micro-
dyne's satellite communications 
products. Contact: 7 Michael 

Ave, East Farmingdale, N. Y. 
11735 (516) 293-7788 

Dave Massaglia has joined 
Burnup & Sims Cable Products 
Group as Western region sales 
manager; previously he was vice 
president of sales and marketing 
for Western CATV. Mike Kearns 
was named Eastern region sales 
manager; he was most recently 
national accounts manager with 
Times Fiber. Dennis Geltmacher 
was named account executive for 
the Southeastern territory; pre-
viously he was with General Instru-
ment Corp. Finally, Marty deAl-
minana was promoted from sales 
engineer to manager, commercial 
markets. Contact: 8000 E. Pren-
tice Ave., Suite C-5, Englewood, 
Colo. 80111, (303) 694-6446. 

James Kearney has joined 
Malarkey-Taylor Associates as 
director of engineering. Prior to 
this, he was system engineer for 
Tele-Communications Inc. 's 
Chicago Cable TV. Contact: 1301 
Pennsylvania Ave., N.W., Suite 
200, Washington, D.C. 20004, 
(202) 737-2300. 

What Would A Voltage 
Surge Cost You? 

E Your subscribers expect constant delivery of programming 
and really don't care why your system goes down. 

L Lightning strikes and power surges cost you more than 
just the damage done to sensitive equipment. 

CI The EQUALIZER absorbs 
voltage fluctuations and 
dissipates heat before damage 

'N can be done. 

Call Collect 
SPENCER LEWIS 

(214) 233-1041 

Elegans Corporation 
6350 LBJ Freeway 

Suite 183E 
wiDallas, Texas 75240 

etii kt" 

PROFESSIONAL 
BOXING 

You work hard to acquire a good subscriber base The compact, 
attractive Drop Control Box works hard to please your subscribers by 
making the drop professional You'll be pleased because your drop 
components are protected from weather, pests, unauthorized 
access and tampering It's a knockout! 

For more information on the best designed, most efficient 
residential drop enclosure ever produced, call 800 548-7243. 

Telecrafter Products 

Products creatively designed for the cable industry. 
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Now MMDS Operators Don't 
Have To GoThrough Channels 
To DoubleTheir Channels. 

GENERA( 
FlECTRIC 

PLANER 

CONVERTER 

LUTAA 

FROG LOCIt 

CHANNEL PARENTAL SPECIAL 
BLOCKED CONTROL EVENT 

CHANNEL 

V • 

VOLUME. 

ŒCOMIRAIIDM DECODER 

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

All it takes is the Comband® 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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Don't forget 
your instruments! 
By Ronald B. Adamson 
Sales Manager. Terscan Instruments 

Remember the time you had the outage on 
the east side? Remember the weather that day? 
It surely wasn't sunny and balmy. Remember 
muttering to yourself as you fumbled around 
in the back of the service van for your hard hat, 
belt and meter? Remember thinking the pole 
was much higher than any of the others you've 
climbed as you struggled toward the top? It 
really wasn't, but on days like this it seemed 
that way. Remember opening the amp hous-
ing, connecting your meter and turning the 
meter on? Remember what you said when the 
meter didn't work? (I can't repeat it here!) 

Stories like this one are, unfortunately, too 
numerous. But in the continuing efforts to pro-
vide the subscribers with a top quality, uninter-
rupted product, we all too often overlook the 
fact that our instruments need preventive 
maintenance, too. Batteries discharge, connec-
tors wear out, control knobs loosen; the instru-

Cable Communications Scientific Inc. 
The National Test Equipment Distributor 

From precision co-ax adaptors to 
complete CATV, LAN or SMATV 
test systems, CCS is the name 
to know. CCS's full service 
support includes same-day 
shipping, financing programs, 
and technical training. 

CCS is the cable communication 
industry's authorized 
IFR 7550 distributor. 
It is a truly portable 
100kHz to 1GHz spectrum 
analyzer. It's advanced 
features include large, 
clear CRT display, single 
keyboard entry operation, and a 
tracking generator option. A two 
year warranty is standard on 
this product. For more 
information on the IFR 7550 and 
other CCS product lines, call CCS 
today at: 

(317) 326-2601 
Cable Communications Scientific Inc. « 
The National Test Equipment Distributor 
5011 Fortville Pike 
Greenfield, Indiana 46140 

Reader Service Number 57 

ments are shaken, banged and, unfortunately, 
dropped! 

Improved instrumentation 
The test instrumentation available to the cable 

engineer and technician today is more accur-
ate and reliable than ever before. Instruments 
are smaller, lighter and provide for more port-
able operating time than in the past. In many 
cases, operation is simpler and measurement 
results more specific and easily interpreted. But 
for all the plus features, today's instruments 
share a common need with those of yesteryear 
— routine maintenance to assure top perfor-
mance when in use. 
The instrument instruction manual is always 

a good source of information that may be used 
in conjunction with a routine maintenance pro-
gram. A checklist for each instrument type used 
can be compiled from the respective manual 
information pertaining to operating specifica-
tions, control functions and procedures. At a 
minimum, the checklist should reference the 
basic operating functions of the instrument, 
such as power control, battery level test, cali-
brate test, display test and any other functions 
associated with the essential operation of the 
unit. A routine check of the instrument on a 
regular basis (daily, if usage is such) against 
its checklist will assure you of performance 
when needed. For instruments used on an 
occasional basis, a routine check prior to use 
is a recommended practice. (Did you ever get 
ready to run a test and find out your analyzer 
battery is dead?) 
Most of the portable test instrumentation we 

use is powered by nickel cadmium or gel-type 
batteries. Both types require 10 to 14 hours of 
charge time after discharge. Manufacturers 
include in their instruction manuals two impor-
tant bits of information pertaining to the routine 
maintenance of batteries: the initial charge/ 
discharge cycle procedure for new batteries 
and the recommended recharge time. Check 
this information out and follow it. You will find 
that your instrument batteries will give you good 
performance for a long time. 

Calibration 
Calibration means the instrument will provide 

measurement results within the tolerances 
specified under the operating specifications. 
Today's instruments have varied calibration 
requirements. Regardless of the specific instru-
ment requirement, a good maintenance prac-
tice is to check all of your instruments against 
a single, standard calibration source on a 
regular basis. Meters used on a daily basis 

1111111111 

'The test 
instrumentation 
available...today is 
more accurate and 
reliable than ever 
before' 

should be checked weekly. Other instruments 
used on an occasional basis should be 
checked prior to use and routinely every two 
weeks or so. 

Manufacturers recommend periodic service 
and/or recalibration intervals for their test instru-
ments. The period may be annually, bi-annually 
or otherwise. If you have an in-house service 
organization, cycle the instruments through it 
at intervals that conform with the manufacturer's 
recommendation. If you don't, then consider 
a good service organization or the manufac-
turer for this recommended service. The bottom 
line will be a lot of good service years from your 
instruments. 
Remember the specification in the instruction 

manual regarding storage temperature? 
Exceeding the low or high limits specified for 
extended periods of time can cause damage 
to the instrument involved. Keep in mind that 
on a hot summer day the interior temperature 
in a parked service vehicle will elevate above 
the outside temperature. In turn, any instru-
ments stored in the vehicle will be subjected 
to temperature build-up. Components such as 
liquid crystal displays and batteries can be 
irreversibly damaged by excessive temperature 
exposure for extended time periods. 

The little problems 
Last, but not least, take care of the little prob-

lems. Don't let loose control knobs, stripped 
input connectors, loose screws or any of those 
other little irritating problems persist. If you 
encounter these during your daily activity, either 
take corrective action or bring it to the atten-
tion of those responsible for keeping your instru-
ments in top operating order. 
When a problem occurs in the cable plant 

and results in the degradation or interruption 
of service to the subscribers, you rely on your 
instrumentation to analyze and assist in pinpoint-
ing the source of the problem. You use the 
instrumentation to perform preventive main-
tenance on the plant so that subscriber service 
problems are minimal. Be sure your PM pro-
gram extends to the instrumentation, which is 
so important to the daily technical operations. 

Next time an outage occurs on the east side 
you can feel pretty good about your instru-
ments: When you reach the top of the pole and 
turn the meter on, it will tell you, just as you 
suspected, this is where the outage is! ! 
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SOLUTIONS 
FIBER OPTICS 

On April 1, 1985, 
fiber optic link 
By the end 

Fiber o 

first multichannel single mode 
CATV operation was installed. 
ar we completed four more. 

certainly played an important role 
success of these systems; yet, 

ogy alone was not the whole answer. 
e rest of the solution was Catel. 

Catel is a company dedicated to providing solutions 
for the cable television industry — innovative, 

reliable, affordable solutions. Solutions in the shape 
of electronic systems using fiber optics, coaxial 
cable, microwave, or satellite technologies. Catel 

products grow as needs change, and offer solutions 
for today as well as tomorrow. 

We urge you to find out more about our 
company and our products by requesting a 

free copy of our new literature. 

Cate! Telecommunications • 4050 Technology Place • Fremont, CA 94537-5122 • (415) 659-8988 
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Broadband: 
For the best in distribution amplifiers 

Broadband Engineering offers a distribution 
amplifier for every application from the lowest 
cost to the highest performance CATV, MATV 
and SMATV installation. 

Flexibility to meet demanding system require-
ments is our goal with: 

• Bandwidths up to 550 MHz 
• Gains from 14 to 50 dB 
• One and two-way operation 
• Sub, mid and high-split options 
• Standard or power doubler hybrids 

Extruded aluminum housings insure 

excellent heat transfer from active devices for 
long life and reliable service. 

And we don't forget maintenance either. Our 
hybrids are installed in sockets so that replace-
ment is quick and easy and down time short. 

We don't cut corners in design, we engineer the 
best. 

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

For quality, performance and service, call Broadband 

AUGAT ®BROADBAND 
Quality and Innovation 

Reeder Service Number 59 



CALENDAR 111111111111111111111111111111111111111111111111111111111111111111111111111111111111 
October 
Oct. 12-14: Iowa Cable Televi-
sion Association fall convention, 
Airport Hilton, Des Moines, Iowa. 
Contact Jeff Barnes, (515) 842-
7202. 
Oct. 13-17: George Washing-
ton University course on opera-
tion and maintenance of TDMA 
terminals for satellite systems, 
School of Engineering and 
Applied Science, Washington, 
D.C. Contact (202) 676-6106 or 
(800) 424-9773. 
Oct. 14-17: Center for Per-
sonal Development seminar on 
antenna analysis, design and 
measurements, Arizona State 
University, Tempe, Ariz. Contact 
(602) 965-1470. 
Oct. 15: SCTE Delaware Valley 
Chapter meeting on transporta-
tion systems with BCT/E exam on 
distribution systems, Williamson 
Restaurant, Horsham, Pa. Contact 
Bev Zane, (215) 674-4800. 
Oct. 15-17: Magnavox CATV 
training seminar, Richmond, Va. 
Contact Amy Costello, (800) 
448-5171. 
Oct. 19-22: lntelevent Inc. Fifth 

International Telecommunications 
Conference, Hotel Bayerischer 
Hof, Munich, West Germany. Con-
tact Marianne Berrigan, (202) 
857-4612. 
Oct. 20-22: Magnavox CATV 
training seminar, Richmond, Va. 
Contact Amy Costello. (800) 
448-5171 
Oct. 21-23: C-COR Electronics 
technical seminar, Atlanta. Con-
tact Debra Cree, (800) 233-2267 
or (814) 238-2461. 
Oct. 21-23: Microwave Com-
munications Assoc.'s annual 
convention, Ramada Renais-
sance Hotel, Washington, D.C. 
Contact Elena Selin, (301) 464-
8408. 
Oct. 22-24: Hawaii Cable Tele-
vision Association annual con-
vention, Royal Sheraton Waikoloa, 
Hawaii. Contact Kit Beuret, (808) 
834-4159. 
Oct. 24-29: Society of Motion 
Picture and Television Engi-
neers technical conference, 
Jacob Javits Convention Center, 
New York. Contact (914) 761-
1100 
Oct. 28-30: Atlantic Show, Cori-

Planning ahead 
Dec. 3-5: Western Show, Con-
vention Center, Anaheim, Calif. 
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. 

vention Hall, Atlantic City, N.J. 
Contact (609) 848-1000. 
Oct. 27-29: Institute for Ad-
vanced Technology seminar on 
local area networks, Holiday Inn, 
Albuquerque, N.M. Contact (505) 
884-2511. 
Oct. 28: SCTE Satellite Tele-
seminar, part two of video and 
audio signals and systems, plus 
SCTE promotional tape. 1-2 p.m. 
(ET) over Transponder 7 of Sat-
corn Il IR  Contact (215) 363-6888. 
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November 
Nov. 3-7: CADCON II satellite 
convention and trade show, 
Chicago. Contact (312)882-0114. 
Nov. 4-6: C-COR Electronics 
technical seminar, Dallas. Contact 
Debra Cree, (800) 233-2267. 
Nov. 11-13: Jerrold technical 
seminar, Hatboro, Pa. Contact 
Joan Thielen, (215) 674-4800. 
Nov. 12-14: Magnavox CATV 
training seminar, Orlando, Fla. 
Contact Amy Costello, (800) 
448-5171. 

Nov. 14: Wavetek system 
sweeping seminar, the Wavetek 
factory, Beech Grove, Ind. Con-
tact Steve Windle, (317) 788-5980. 
Nov. 17-19: Magnavox CATV 
training seminar, Orlando, Fla. 
Contact (800) 448-5171. 
Nov. 18-20: MIRA Corp.'s prod-
uct safety seminar, Cincinnati 
Radisson Inn, Cincinnati, Ohio. 
Contact (513) 434-7127. 
Nov. 19: SCTE Rocky Mountain 
Chapter meeting on long-haul 
rn ;crowave and fiber optics, ATC 
National Training Center, Denver. 
Contact Joe Thomas, (303) 978-
9770. 

Education is a lifetime investment. 

• INVEST IN YOURSELF! 
Go after a career in communications 

• 
• CABLE T.V. TECHNICIAN 

• TELECOMMUNICATIONS TECHNICIAN 

Classes start August 20, 1986 

• 

• 

• 

(612) 423-8301 

• • 
Toll free in Minnesota 1-800-548-5502 

DAKOTA COUNTY AREA VOCATIONAL TECHNICAL INSTITUTE 
1300 145th St. E. (Co. Rd. 421 Rosemount, MN 55068 
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Until now BTSC stereo was considered by many to be too 
expensive. The other alternative was high churn from dissatisfied 
subscribers owning stereo TV sets. 

Problem: The majority of new TV sets manufactured are stereo. 
Answer: E ignore the problem 

purchase expensive equipment 
?" contact ISS for the logical answer. 

The new ISS GL 20-20 offers uncompromised 13TSC stereo at a 
price well below today's current market. For the correct solution to 
your stereo problems contact ISS Engineering for full information. 

---
- 

'SS 
ENGINEERING, INC. 
104 Constitution Dr. #4 
Menlo Park, Ca. 
West 800-227-6288 

es 
ENGINEERING, INC. 
Birmingham, Al. 
East 800-351-4477 

r 

‘ 
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Metric conversion and CATV 
By Ron Hranac and Bruce Catter 

Jones Intercable Inc. 
The metric system is the international system of measuring. It includes units to make any kind of measure-

ment, such as length, temperature, time or weight. Although the metric system is relatively easy to learn 
and use, its perceived difficulty occurs when converting to another measurement system - for example, 
the English system. 
The following charts are intended to simplify some of the conversions applicable to cable television. 

Examples are provided on the next page. 

Prefix 

esa 

peta 

tera 

giga 

mega 

kilo 

hecto 

deka 

deci 

cent' 

milli 

micro 

nano 

pico 

femto 

atto 

Metric prefixes 

Symbol Numeric equivalent 

E 10 15 (one quintillion) 

• 10 16 (one quadrillion) 

• 10 12 (one trillion) 

G 109 (one billion) 

• 106 (one million) 

103 (one thousand) 

h 102 (one hundred) 

da 101 (ten) 

d 10-1 (one-tenth) 

• 10 -2 (one-hundredth) 

ni 10 -3 (one-thousandth) 

• 1 0-6 (one-millionth) 

• 10 -9 (one-billionth) 

10 -12 (one-trillionth) 

10 -16 (one-quadrillionth) 

a 10' 9 (one-quintillionth) 

Length/distance 

Mile Yard Foot Inch Millimeter Centimeter Meter Kilometer 

1 1,760 5,280 63,360 1,609,300 160,930 1,609.3 1.6093 

0.00056818 1 3 36 914.4 91.44 0.9144 0.0009144 

0.00018939 0.33333 1 12 304.8 30.48 0.3048 0.0003048 

0.000015783 0.0277778 0.0833333 1 25.4 2.54 0.0254 0.0000254 

0.0000006213 0.0010936 0.0032808 0.03937 1 0.1 0.001 0.000001 

0.0000062138 0.0109361 0.0328083 0.3937007 10 1 0.01 0.00001 

0.0006213881 1.0936132 3.2808398 39.370078 1,000 100 1 0.001 

0.6213881 1,093.6132 3,280.8398 39,370.078 1,000,000 100,000 1,000 1 

The meter 

1 kilometer - 1,000 meters 

1 hectometer = 100 meters 

1 dekameter = 10 meters 

1 meter = 1 meter 

1 decimeter = 0.1 meter 

1 centimeter = 0.01 meter 

1 millimeter = 0.001 meter 

Temperature 
Temp. in Celsius = (temp. in Fahrenheit - 32) x 5/9 

Temp. in Fahrenheit = (temp. in Celsius x 9/5) + 32 
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Using the metric system 
Problem 
You are filling out a microwave license application. It asks for the height of your towers in feet and meters; 
it also asks for the path length in miles and kilometers. Assuming 150-foot towers and a 15-mile path, what 
are the metric equivalents of each? 

Solution 

Tower height: Find 1 foot on the length/distance chart, then move horizontally to the meter column (0.3048). 
Multiply the tower height, 150 feet, by 0.3048. The answer is 45.72 meters. 

Path length: Find 1 mile on the length/distance chart, then move horizontally to the kilometer column (1.6093). 
Multiply the path length, 15 miles, by 1.6093. The path is 24.14 kilometers long. 

Problem 

An equipment manufacturer warrants the performance of a product to a maximum temperature of 41° Celsius. 
What is that temperature in Fahrenheit? 

Solution 
Use the formula: 

Temp. in Fahrenheit = (temp. in Celsius x 9/5) -}- 32 

= (41 x 9/5) + 32 

= (41 x 1.8) + 32 

= (73.8) + 32 

Temp. in Fahrenheit = 105.8° 

Problem 

While checking for video distortions in a headend modulator, you measure 45 nanoseconds of chrominance-
luminance delay. What fraction of a second is 45 nanoseconds? 

Solution 
From the metric prefixes chart, nano is 10-9 (one-billionth), so 45 nanoseconds equals 45 x 10-9 seconds, 
or 45-billionths of a second (0.000000045 sec.). 
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Even the Soviets couldn't break Sigmas code. 

WI 

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 
Hereannorrow 

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 Communications Inc. 16516 Via Esprillo Rancho Bernardo. CA 92127 (619) 451-1500 
C 1985 OAK COMMUNICATIONS INC 
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Now Even More Affordable 
These graphs clearly show the superior quality of PICO traps. 

One phone call will prove our affordable pricing. 

Call us for a quote! 
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 

MIDWEST: Chicago (312) 364-7000, (800) 544-5368 
Dallas (214) 484-2933. (800) 231-5006 
Skokie. IL (Headquarters) (312) 677-260e COMMUNICATIONS 

WEST: Anaheim (714) 778-4414, (800) 854-0443 
Anchorage (907) 274-8525 
Denver (303) 373-9200. (800) 841-1531 
Fairbanks (907) 456-1815 
Seattle (206) 251-6760. (800) 426-7665 

CANADA: Calgary (403) 250-9646 
Montreal (514) 637-3511 
Toronto (416) 625-5110 

SERVICE IS OUR TECHNOLOGY 

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 
distribution centers throughout the United States, Canada and the United Kingdom. 

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