
APRIL 1987 

COMMUNICATIONS ENGINEERING AND DESIGN 
THE MAGAZINE OF BROADBAND TECHNOLOGY 

 Jai& 

BTSC developing 
in CATV after 
slow start 

CEBus: a new 
and exciting 
prospect 

Part II of NCTA's 
interconnection 
guidelines 

NW (7V' SiVH 
AJN 1 f)NA UV1SVH 

MC DW cul ›.-JA 
.-.-K1173D 



Magnavox leads the industry in advanced cable 
technologies. PowerDoublingTM, Feedforward, and amplifier 
bandwidths to 550/600 MHz—you continue to look to Magnavox 
for innovations. Our transformerless power supply is cool, efficient, 
and cost-effective. It's the direction of the future. 

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

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

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

J.J el, SYSTEMS, INC.  11 

Magnavox CAN Systems, Inc. 
A North American Philips Company 

100 Fairgrounds Drive 
Manlius, NY 13104 
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ALL GUTS= SUPERIOR ATTENUATION 
Center conductor totally 
bonded to polyethylene. 

100% bonded construction increases 
mechanical strength and minimizes 

possibility of suck—out. 

Polyethylene enclosed air 
"THE PERFECT" dielectric 

—93% velocity of propagation. 

Medium density jacketing. 

Aluminum sheath totally bonded 
to polyethylene structure. 

NO FOAM TO 
DAMPEN YOUR SIGNAL 

Anyway you slice it, manufacturers of 
foamed cables have been scrambling to 
attain the superior attenuation characteris-
tics of MC? The attempt means klcreasing our 
farniIiar MC2 diameter of .500" to .565" or 
.625 "; and our .750" must become .840" 
or .860 " or .875 
You may still use MC' in one s:ze smaller 

than the old foamed diarnete's. Even more 
MC2 per duct, and easier handling. In aerial 

Call or write for a free sample and brochure: 
TRILOGY COMMUNICATIONS INC., 2910 Highway 80 East, Pearl, Mississippi 39208 
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installations, the effects of wind and ice— 
loading are reduced even further. 
And with the superior attenuation of MC2 

you don't have to clutter your lines with as 
many amplifiers — about 20 % fewer than 
with foamed cables. 

Low-loss MC' Is your gain in many ways. 

TRILOGY LEADS IN TECHNOLOGY 

COMMUNICATIONS INC. 

800-874-5649 
601-932-4461 
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THE STEREO ENCODER 
SO ADVANCED, IT SOUNDS 
GOOD EVEN IN PRINT. 

• Frequency response 
goes to 15 KHz: 
+/-0.5 dB, 50Hz 
to 14 KHz: — 3 dB at 
15 KHz. 

Compact 
single-rack un 
saves space. 

• Encodes discrete left 
and right channel 
baseband inputs 
into BTSC format. 

Front-panel LED 
bar graphs for left, 
right and SAP input 
levels. 

Front-panel access 
to all audio input 
level controls. 

Optional dual 
subcarrier demod-
ulator and SAP 

eratigk 

You couldn't pick a better time to 
offer stereo W. Because there's 
never been a better BTSC stereo 
encoder than the Scientific-Atlanta 
6380. And the more you hear 
about it, the better it sounds. 

Everything about the 6380 
was designed to make your life 
easier. For example, a built-in cal-
ibration test tone allows you to 
adjust for maximum stereo sepa-
ration without a lot of expensive 
test equipment. 

All major controls and indica-
tors are located on the front 

---------------------------------------------------------------------------------------------------------- 
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• 

Optional internal 
4.5 MHz modulator. 

panel for easy monitoring. And 
every unit is factory tuned and 
tested to ensure precise, consis-
tent performance. 

But don't let all these features 
fool you. The 6380 only sounds 
expensive. It's actually an econom-
ical way of enhancing your service 
without adding channels. And in 
the bargain, you get the same 
Scientific-Atlanta quality that goes 
into the rest of our full line of 
headend equipment. 

If you think our 6380 stereo 
encoder sounds good in this ad, 

Built-in calibra-
tion test tone. 

LED indicators 
for SAP carrier, 
override, video 
lock and over-
modulation 
status. 

• Typical stereo 
separation is better 
than 34 dB from 
50 Hz to 14 KHz, 
and always better 
than 26 dB over the 
complete operat-
ing temperature 

you haven't heard anything yet. 
Call us for more information at 
1-800-722-2009 or write to 
Scientific-Atlanta, PO. Box 105027, 
Dept. AR, Atlanta, GA 30348. 

Scientific 
Atlanta 

Reader Service Number 3 



Compression 'lest Air Test 

At Comm/Scope, nothing is more important 
than quality. 

That's why we put our coax through so rirtany 
tests—Bend Tests, Compression Tests, Air Tests, 
Salt Tests, Impedance Tests and much mor. 
The fact is, we could produce good cable 

without going through so many tests. But, at 
Comm/Scope, good isn't good enough. 
You see, we're not happy to be just a little 

(ill L Division, Cameral Instrument Corporation, PO It' 1729, 



Salt Chamber Test Impedance l'est 

• better than everyone else. We want to make sure 
• they don't even come close. 
' For more information on how we bend over 
backwards to bring you quality products, first 
rat(,-, service and on-time deliveries with our 
.:own carriers, just call 800/982-1708 or 
800/222-6808 in NC. 

CONUN/SCOPE.WITH YOU ALL THE WAY. 
IIR I N(.• 28111):, 81111 1)82-17(S :::-680$ in NC), relex: So2-Ibt. 
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spotlight 

Jim Farmer 

Cable is falling short 
technologically, 
says Farmer 

If everyone cared as much about 
delivering their best efforts as Jim 
Farmer does, the cable industry would 
be so far ahead of everyone it wouldn't 
have to bother looking over its shoulder 
and wonder how much progress its 
competitors have made. 

Unfortunately, not everyone cares 
that much, says Farmer, an 18-year 
veteran of Scientific-Atlanta's product 
development labs. That lackadaisical 
attitude does far more to undermine 
cable's potential than any other cur-
rent competitor and may ultimately 
allow more players to enter the game 
and stake out their own territory and 
loyal customers. 

"I worry about cable being able to 
meet its competitive threats (which 
predominately include VCRs and DBS), 
not because I think we have a less 
worthy medium, but because we're 
getting so wrapped up in tweaking 
profits and buying and selling systems 
we forget about the business we're 
running," says Farmer. "We're letting 
ourselves fall behind technologically." 

Perhaps Farmer's vision of tech-
nology's role in cable is somewhat 
blue-sky, but that wouldn't be surpris-
ing, given that as a graduate student 

at the University of South Florida he 
toiled in the lab on a star-tracking 
control system for the astronomy depart-
ment. But he must have been able to 
keep his head out of the clouds during 
his interview with S-A, which hired 
Farmer right out of school. 
Farmer went into S-A doing servo 

compensations and interfaces with cus-
tomer equipment for antenna position-
ing systems. After being transferred 
into a group developing a special-
purpose receiver for a German satellite 
experiment, Farmer's curiosity over 
RF circuits drove him to transfer into 
the CATV division in 1972. 
At the time, the unit was a fledgling 

one headed up by Alex Best. Farmer 
began by designing headend equip-
ment. "I spent my days designing 
equipment and convincing Alex how 
much I knew about it," recalls Farmer. 
"I spent my nights going home and 
studying like a fiend to stay one step 
ahead of where I was at the office 
because, in fact, I didn't have any idea 
what I was doing. But I must've pulled 
the wool over someone's eyes because 
I'm still here." 

Everyone should have such modesty. 
His first project was developing phase-
lock for the Model 6300 modulator, for 
which he presented his first NCTA 
paper in 1973 (which was published as 
a "Classic" in CED in January 1987). 
He followed that up by designing 
phase-lock for the Model 6150 pro-
cessor and then turned to designing 
demodulators, modulators and receiv-
ers. During that time, Farmer accom-
plished what he still considers his 
greatest feat—the Model 6350 modu-
lator. "It had many novel features," 
says Farmer, and utilized SAW filters, 
a first for the industry. 
From there it was on to project 

management where Farmer had to 
swallow his pride and admit to the 
Model 6700 set-top converter, S-A's 
first. "It was not a success, but we 
learned a lot," says Farmer of that 1979 
box. And apparently they did, because 
in 1981 the still-active 8500 converter 
line was developed. 

lbday, Farmer's role is geared more 
toward engineering consulting, concen-
trating on subscriber and headend 
equipment (for which he has several 
patents pending), which allows him to 
get his hands on several projects at 

once, including the biggest research 
effort currently underway—a better 
positive trap for use by TCI for the 
MSO's "on-premise" concept. 
The results of that project, which 

Farmer said was "real strong on 'R' 
as well as 'D'," still doesn't quite meet 
Farmer's goal, but it is at least twice 
as good as any previous positive trap 
technology, which was one of TCI's 
requirements. 
Working on the leading edge of 

technology fascinates Farmer, but it 
admittedly "scares the daylights" out 
of him when his back is against the 
wall in terms of time and funding. But 
without the presence of a customer 
waiting for a finished product on a 
fixed budget, the natural tendency is 
to give up or accept something short of 
the goal, Farmer says. 
The fact that this project is so 

different from most others—because of 
the amount of research needed to 
develop the new trap—is distressing to 
Farmer, who feels the industry is 
moving "slow" technologically. He 
envisions the day when cable and 
VCRs can live together, much as radio 
and records have for years, but can't 
predict whether the ultimate solution 
is through the Multiport or an off-
premise technology. 

"Eventually, one (technology) will 
be chosen over the other, but I'm telling 
our people we need to look at both 
because we can't confidently predict 
the outcome at this time." Farmer 
believes the MSOs have the power to 
decide, but he's distressed over their 
lack of commitment. "I am chagrined 
that many operators take a very pas-
sive role" in product development, he 
says. Although some MSOs are begin-
ning to take more of an active part, 
Farmer says participation needs to be 
even more widespread. "Nobody under-
stands this business as well as the 
operator," he says. 

Farmer carries that thinking into 
his personal life, where he's just as 
committed to his family as he is to his 
professional endeavors. He's been in-
volved in his community tennis and 
swimming associations, spends time 
gardening and doing home fix-up, and 
teaches Sunday School. If his life and 
his profession don't live up to expecta-
tion, it won't be because he didn't try. 

—Roger Brown 
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HOW TO 
TAKE THE 

RECALL OUT 
OF THE INSTA 

Belden's drop cable with DUOBOND PLUSTM shield helps you 
prevent costly call-backs. It's also the most shield-effective drop 
cable in the CATV industry. 

Easier termination for maximum shielding integrity. 

The DUOBOND PLUS shield 
features a foil/braid/foil con-
struction with a shorting fold in 
the outermost foil which pro-
vides superior shielding effec-
tiveness to typical 4-layer shield 
constructions. The transfer im-
pedance graph demonstrates 
this effectiveness. 

The added benefit is easier ter-
mination. This means less 
chance for error, resulting in 
greater shielding integrity and 
reliability. It also means fewer 
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2 
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call-backs, lower operating 
expenses and more satisfied 
subscribers. 

Cables with the DUOBOND 
PLUS shield require only half 
the steps for termination than 
4-shield cables. Because it's 
less bulky, more flexible and its 
outer foil is bonded to the jacket, 
stripping and connectorizing are 
much simpler tasks. You can 
minimize your connector inven-
tory to one size connector and 
one crimp tool. 

DUOBOND PLUS 

FoiliBraldiFoil, Brad 

29 30 100 

Frequency (MHz) 

200 400 1000 

Belden's unique shield protection. 

Back PVC jacket 

Duobond Plus shield 
with shorting fold 

Braid 
Shield 

Duobond 

The inner foil of the DUOBOND 
PLUS shield is bonded directly 
to the core. Foil pushback and 
signal leakage problems are 
eliminated. Protection from 
shielding degradation is elimi-
nated during installation—where 
most shielding problems occur. 

The unique 
shorting fold 
in the outer 
foil of the 
DUOBOND 
PLUS shield 
provides 
metal-to- shorting fold 

metal contact 
for improved isolation. Tradi-
tional overlapping foils fail to 
reduce slot radiation as 
effectively. 

Belden's exclusive 

Solid copper covered 
steel conductor 

Cellular 
polyethylene core 

Drop cables with the DUO-
BOND PLUS shield are avail-
able in RG59, RG6 and RG11 
constructions—messengered, 
non-messengered, dual and 
flooded versions. All cables are 
100% sweep tested from 5 to 
450 MHz with a minimum return 
loss of 23db for RG59 and 26db 
for RG6. 

When it comes to shielding 
effectiveness and ease of ter-
mination, There is no equal to 
Belden in the CATV industry. 
Take the recall out of your 
install. Call Belden today for 
more information and a free 
CATV catalog. Belden Wire 
and Cable, P.O. Box 1980, 
Richmond, IN 47375. 
1-800-BELDEN-4 

There is no equal:' 

Copyright e 1984,1987 Cooper Industries, Inc. 
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Service is key 
to cable's 
success 

In the highly competitive and com-
plex business world that we are all 
familiar with, there are many reasons 
why individuals, companies and whole 
industries arise, compete and either 
flourish or fail. It should be clear to 
anyone who thinks back over the 
history of a business that the overall 
reason for success is heavily related to 
what is known as its price/value ratio. 
Just as a boss will be pleased with and 
perhaps promote a worker who pro-
vides more value for the company at 
his or her salary than their co-workers, 
so, too, do consumers rate goods and 
services which they receive on a price/ 
value ratio. 
When one buys a name brand appli-

ance today they find that they get a lot 
of value for a reasonable price. And, 
most amazing of all, it is likely to work 
flawlessly in your home, barring un-
seemly accidents, for 10 to 12 years. 

In the telecommunications industry, 
however, and in particular in telephone 

Wendell H. Bailey, NCTA, vice 
president, Science and Technology 

and cable TV, we are pure service 
industries. We do not have a hard 
appliance that we sell to our consum-
ers. We, in fact, connect them up to our 
service provision network and allow 
them to see, for a fee, the programming 
which we gather and deliver to them. 
While this is a satisfactory arrange-
ment for all concerned (consumers get 
a good price/value ratio, program sup-
pliers get a good price/value ratio from 
cable operators, etc.) we cannot, like 
those discounters who sell major appli-
ances, forget about the customer once 
he has taken "delivery" of the unit. 
The only thing we have to sell the 
customer is our ability to provide 
service on a continuing uninterrupted 
basis, and in those cases where there 
is a need for a subscriber to contact the 
cable company for service, the ability 
to provide it to the consumer on a 
prompt, friendly and helpful basis. , 

This short column is not meant to 
be a complaint or a diatribe against the 
state of service in the cable television 
industry. But the fact remains that we 
have nothing to offer our customers but 
our service. 
What can we do about improving our 

service and why should we have to 
improve it? Let's start with why. In 
case you haven't noticed, we have a lot 
of competitors for our subscribers' dis-
cretionary income. We make a living 
out of the fact that people like to be 
entertained and are willing to pay a fee 
for that entertainment. The fact that 
we've been a successful industry has 
not been lost on people who would 
share in the attractive business that 
has been created by us. Our compet-
itors are capable of examining this 
industry and determining what we do 
well and what we do poorly. If in that 
examination they determine that we 
deliver good programming but we lack 
attention to our customers' well-being, 
it's possible that we may begin to find 
an erosion of our customers' loyalties. 
There are major efforts underway in 

the cable industry to tell the cable 
story; to let everyone know that cable 
is good, that cable offers a lot of 
entertainment for the dollar and that 
cable employs people and resources in 
every community where it exists and 
is an integral part of the fabric of our 
national economy. Those of us in the 
direct service end of the industry would 

not like to be the ones who, by our 
inattention to customers' needs or inabil-
ity to service them as they feel they 
need to be, persuade customers and 
non-customers alike that this message 
and perception is false. The only way 
that non-subscribers will get a percep-
tion about what service is like on a 
cable system will be to listen to friends 
and neighbors who are subscribers. The 
only way those people will give us a 
good rating when their neighbors ask 
what the cable company is like is if we 
have given them prompt, friendly and 
helpful service every time they've asked. 
A big part of the service issue is in 

the front office, the telephone contact 
room or what your system chooses to 
call it. While technicians and engineers 
who work on the system can't do a lot 
to change what goes on in that room, 
perhaps we can do something by set-
ting an example of what good service 
should be. The people who read this 
magazine and other magazines like it 
are, for the most part, front-line people. 
They are the people who go into 
customers' homes, the ones who cus-
tomers see in trucks on the highway, 
climbing a pole, digging a trench or 
putting the cover back on a pedestal. 
Service, reliability and friendliness 
from this group of people will work its 
way back up the chain to the office. If 
we as a group can't fix service in other 
parts of our company, let's at least be 
sure that that part of service which we 
are responsible for lives up to the 
reputation and feeling that so many 
other people in the cable industry are 
striving so hard to impart. 

Nothing but good can come from a 
major effort on behalf of SCTE, NCTA 
and other groups on how to provide 
good service. The surest way to keep 
our rightful share of the market from 
all those who imitate us and wish to 
compete with us is to have satisfied 
customers. If service deteriorates on 
our behalf, we will have let down that 
major effort. I hope that in the future 
it is not said that we knew how to 
invent, build and implement a system 
but we did not know how to provide the 
service necessary to make it whole. 

This is the first column in a new 
monthly department written by Wendell 
Bailey, chairman of CED's consulting 
board of engineers. 
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EXPERT 
New SUPER SENTRY 
Standby Power Is 
92% Efficient 

If on inefficient power supply hos been r you of PER SENTRY 

profits, it's 
obbing 

time to call in the efficiency experts, LECTRO. The new SU 
standby power supply operates ot 92% efficiency in norm al full load 
m ode. And that can mean signific plies. ant say ngs on your electric bill. As 

much os 10% over other power sup 

The SUPER SENTRY is the newest innovation n and the Super 

Lectro's Super Lin e. To 
i 

get all the facts about the Super Sentry. the Super Ferro, 
Bru te, call 1-800-551-3790. Ask for the efficiency expert. 

A Burnup & Sims Cable Products Group Company 

Lect ro 
BURNUP L SIMS CABLE PRODUCTS GROUP 

SUPER SENTRY 
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Transient considerations for 
CATV systems 

T
his paper deals with the damage 
and outages caused by both natural 
and man generated transients which 

are a major, very costly problem for 
CATV system operators. The paper is 
divided into three categories: 
• The nature of transients 
• Source of transients 
• The prevention of damage and 

outages from transients 
The emphasis in the paper involves 

an analysis of how transients get into 
the cable systems. These are catego-
rized in such a manner as to enable 
analysis and preventative measures to 
be taken. 

Protective devices are discussed in 
some detail including the character-
istics and limitations of these devices. 
The major solution discussed in regard 
to preventing transient damage is the 
grounding system as used convention-
ally and as it might be used to improve 
the grounding action. The solutions 
discussed in the paper have been based 
on experience of systems as observed 
over the past two years. 

Introduction 

Damage and outages caused by tran-
sients are a major and very costly 
problem for CATV systems, especially 
for those located in areas of high 
transient activity. 
The problems created include those 

caused by any system outage; the main 
ones being customer complaints and 
dissatisfaction; and the added time and 
expense of maintenance crews. 

In addition, a considerable amount 
of equipment damage can occur. RF 
transistors by their nature are very 
susceptible to damage. To a lesser 
extent, power supplies, splitters, direc-
tional couplers, filters and power chokes 
can be damaged by transients. 

For purposes of discussion, we can 
separate the subject into the following 
categories: 
• Nature of transients 
• Source of transients 
• The prevention of damage and 

Preventative steps can 
be taken to help control 

damage caused by 
transients. 

©1975, with permission, from NCTA 
Convention Record, 1975. 

Robert N. O'Hara, President, Westec 
Communications 

outages from transients 

The nature of transients 

The damage caused by transients 
can be appreciated if we look at the 
nature of transients, i.e., rise time, 
duration and particularly the magni-
tude of the currents and voltages. 

Direct lightning strikes have had the 
following record: 
Current, 10,000 amps avg. to 260,000 
amps maximum; Rise time, 12,000 
V/usec; Voltage, 72,000 v; Waveform, 
6x20 is standard; Definition: for typical 
lightning strikes: 

FIGURE 1 

1/2 AMPUTUDE 

The first number is the rise time, the 
second is the time to decay to V2 

amplitude. 
Power line surges resulting from 

load switching transients can range 
from one usec to the larger part of a 
second. Currents of 2,000 amps and 
voltage of 15,000 volts are not uncom-
mon. 

Higher and lower values for tran-
sients can be cited, however, when 
compared to the 24 volt transistors we 
use, the magnitudes are formidable. 

The source of transients 

We can classify transients into two 
types. See Figure 2. 

A. Those which enter the system via 
the 60 Hz pole mounted A.C. power 
supplies. These transients are present 
on the power line and enter through 

the 115 volt primary. These power 
surges are usually present where heavy 
industrial loads are being switched. 
Automatic reclosure of power company 
circuit breakers also create transients 
to the power supply. Lightning can also 
be a cause. It is interesting to note that 
power interruption for less than five 
seconds is not classified as an outage 
by many power companies. In a typical 
power company, there may be 2,500 per 
year of these short duration non-
classified outages which cause tran-
sients. 

Ferro-resonant type power supplies 
due to their nature can cause a tran-
sient as high as three times rated 
output voltage when turned on. 

Protection for these transmitted type 
transients can be provided by several 
types of devices. 

B. The other type transients are 
those which are inductively coupled 
into the strand or coaxial sheath of the 
CATV system. These may be caused 
by power line faults, load switching, 
lightning and atmospheric effects. In-
ductive coupling shown in figure 3 
occurs due to current in a conductor 
(such as the power strand) creating a 
magnetic field which cuts (or couples) 
another conductor (in this case the 
CATV strand). A voltage is generated 
in the CATV strand which will cause 
a current to flow. These currents in 

Cable Classics 

Do you know how lightning induces 
voltage transients in trunk and dis-
tribution cable? Did you know that 
lightning-induced currents can run 
into the thousands of amps? Do you 
know what other sources of transients 
can occur in cable plant? What cate-
gories of transient protection devices 
are available and where are they used? 

These questions (and their answers) 
are part of the initiation and training 
of all cable engineers and technicians. 

This early paper by Robert O'Hara 
(first published in the 1975 NCTA 
Convention Record) answers some of 
these questions—and should stimulate 
further thinking and reading. 

Graham S. Stubbs 
Engineering Consultant 
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Wipe out maintenance 
assaults 
Arm yourself with the original 

CAIN sealed lead acid battery 
that eliminates watering and 
other service problems. Here's 
wall-to-wall computer designed 
grids surrounded by gelled 
electrolyte. You don't buy empty 
space. And you don't buy 
stratification that attacks 
reliability. What you do buy is 
the one standby battery that 
defends your lines 24 hours a 
day. Non-stop. 

JaIHNSON 
CONTRULS 
Industrial Products Unit 
900 E. Keefe Avenue 
Milwaukee, WI 53212 
(414) 961-6500 

Put maintenance costs on 
the run 

The real killer isn't what you 
pay for standby batteries. It's 
what they cost you in unnec-
essary work. The cost of 
electronics corroded by fumes 
and acid. The cost of replacing 
batteries that surrender to 
freezing cold and boiling heat. 
The cost of trying to mount 
batteries you can position only 
one way. That's why we give you 
a fighting chance by making sure 
you pay for your standby 
batteries just once. When you 
buy them. 

The "Original" gepq 
GC-12-800 80 AMP 

The "Second Generation" gel/i011 
GC-12-100 100 AMP 

t: 

Come out a winner with 
the 5-year CA TV original 

Get the outage defense that's 
more than a label change. Ask 
for the standby batteries with 5 
years of field testing in CATV 
service. With sure-fire cycling up 
to 500 times regardless of float 
service time. With standby 
capacity no one else can touch. 
With the fighting durability it 
takes to protect your lines in any 
attack. And with one more thing. 
The difference between you 
surviving the fight and becoming 
just another casualty. 

SEE US AT CABLE TECH 
BOOTH 512 
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Protection for those transients 
entering from an A.C. power 
supply is relatively simple. 

both the power and CATV strand flow 
to the best ground point or points. 

Both transients and steady state 
voltages can be inductively coupled 
when neutral (strand) or unbalanced 
currents flow in parallel conductors. 
The most important consideration 

for system protection from this type of 
transient is a good grounding system. 

Theory is interesting but most im-

portant, what are »the practical me-
thods a system operator can use to 
protect his system against transient 
outages. 

Prevention of damages and outages 

Protection for those transients enter-
ing from the A.C. power supply is 
relatively simple. The Transient Clip-

FIGURE 2 
CATV POWER SUPPLY STRAND r_ _ _ _ 

— I 

TRANSMITTED L 
TRANSIENTS 

per, used and field tested by Theta-
Com, has proven to be quite effective. 

Let us look at how the Transient 
Clipper protects the system from tran-
sients which enter through the power 
supply. 
The typical waveform from a ferro-

resonant supply is shown in figure 4. 
The peak value is 62 to 72 volts at full 
load and no load respectively. The 

An Ever Expanding Range 

• 

OPEN NETWORK CAPABILITY 
Our 'Expanding Range' is more than just a headline. 
Because today there's only one modem designer in 
the U.S. with OPEN NETWORK CAPABILITY— 
RADYNE. In fact, we're the only one in the U.S. who 
can currently make this claim: RADYNE's DMD-
1 000 QPSK Modulators and Demodulators have 
been tested and approved for operation in the Open 
Network Mode (conforming to Intelsat's specifica-
tion IESS 309). Now RADYNE modems are working 
together with GTE and Marconi, carrying interna-
tional traffic between the U.S. and Europe. 
There's more. Unsurpassed in performance, 
RADYNE's advanced modem design offers you push 
button control over power, frequency and mode of 
operation. And with a RS422 link and a simple CRT 
you get all these features available remotely, giving 
you outstanding network control, configuration and 
monitoring. 
Talk to RADYNE ...then talk to the world. 

Rochine Corp. 
"Watch Us Grow!" 
170 Wilbur Place • Bohemia, New York 11716 

15161567-8484 • T\JVX 4971029 

_ 

(' LU [ 
_ 

I 1- 1.1? 
J jq 

Be On The Lookout For: 
• Modems with copobilities 
up to 2.048 Mbs (11, El) 
by early 1987 

• 70/140 MHz I.F. Converter 
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The most important element for 
protection is a good grounding 

system. 

Transient Clipper is connected across 
the 60 volt (RMS) terminals and will 
conduct when the peak voltage exceeds 
91 -±- 10 percent in either a positive or 
negative direction. This is done by a 
network of avalanche (zener) diodes. 
The voltage and current characteristics 
of the Transient Clipper and three 
other devices are shown in figure 5. 

Characteristics of The Transient Clipper 

The sharp curve (zener character- 
istic) allows the breakdown voltage to 
be set reasonably close (130 percent) 
to the operating voltage. Other devices 
used start at 200 percent and some go 
to 400 percent voltage before complete 
breakdown. When the Transient Clip- 
per conducts, it clips above 91 volts but 
does not present a low impedence or 
short circuit as does the spark gap 
device. The turn on and off time is very 
fast at 1012 seconds (one millionth of 
one microsecond). It has a peak pulse 

power dissipation rating of 15,000 
watts and a peak pulse current rating 
of 300 amps. The small size of the 
'fransient Clipper allows it to be easily 
mounted in the power supply housing. 

Ferro-resonant type power supplies 
(which are used by the majority of 

do not turn off, they will destroy 
themselves by melting solder joints 
into the associated circuitry The Tran-
sient Clipper does not have this prob-
lem as it turns off at approximately 91 
volts peak. 
The basic circuit device in the Tran-

sient Clipper has been used in airborne 
electronics equipment to protect volt-
age sensitive components from large 
voltage transients. The device was 
tested in the Theta-Com Engineering 
laboratory and subsequently installed 
in several systems that were experienc-
ing severe transient problems. 
The resulting reduction in transient 

damage and outages has been dramatic 
in most cases. 
Time delay relays which allow time 

for transients to pass before connecting 
power to the cable system have been 
used with good results. The Transient 
Clipper will perform the same function 
and operates much faster. 

Protective devices such as fuses, 

FIGURE 3 

/"..-.-- \ MAGNETIC FELD 
P°WER ii4,:„>‘\ 
STRAND II lit  TRUNK AMPURER _ 

CATV STRAND I,V:,,l 

— COAX ..._. COAX 

CATV systems) produce a voltage tran- 
sient of two to three times rated 
voltages when turned on. This will 
decay to normal in two or three cycles 
of the 60 Hz frequency. The Transient 
Clipper will clamp these at a lower 
voltage than the spark gap type de- 
vices. The spark gap units at times 
would not turn off due to the power 
supply short circuit current. When they 

R.T.G.* IIERSALIFTS • 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! 

* ea 
neady To Go 

Mounted on current 
model chassis. 

For the name of your 
Versalift Distributor, 
call: 

go 
TIME 
MANtlf AC TURING f(IMPANY 

P.O. Box 20368 
Waco, TX 76702-0368 
(817) 776-0900 
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Ground resistance on the order 
of 5 ohms are desirable. Good 
grounds in dry climates may 
be impossible to establish. 

surge suppressors, transient clippers, 
over-voltage circuits are necessary and 
useful to protect equipment, but, they 
many times create a secondary problem 
by causing a system outage in the 
process. 

Protection against type B (see figure 
2) transients which enter from the 
strand is more difficult. The most 
important element for protection is a 
good grounding system. The grounding 
system should minimize the magnitude 
of the transients before they reach the 
equipment and protective devices. This 
will reduce the fuse type outages to a 
necessary minimum. 

General ground system considerations 

The resistance should be as low as 
possible. Wetter soil and higher clay 
content will have lower resistance, 
OSHA requires eight-foot ground rods. 
Multiple ground rods can be used to 
provide a lower resistance. 

Antenna site 
1. The mast should be higher (prefer-
ably 10 feet) than the antenna. 

2. Heavy copper conductors should 
run from the top of the mast to the 
ground system instead of depending 
upon the mast for conduction. 

In extremely dry soil, a good ground 
is difficult to establish. Methods that 
have been used are: Several buried 
radial 100- to 200-foot copper con-
ductors, large masses of scrap metal 
such as car radiators have been buried 
four to six feet deep to provide a ground. 

Cable distribution system 

The generally recommended consid-
erations for good grounding should be 
followed. 
Ground resistances on the order of 5 

ohms are desirable. Good grounds in 
dry climates may be impossible to 
establish. 
The commonly used practice of obtain-

FIGURE 
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In addition to resistance, the induc- 

tance of the ground lead is a factor. A 
high inductance will produce a high 
transient voltage. Lower inductance 
can be provided by multiple leads; 
woven copper straps are also quite 
effective. 

Model No. 
1220 

Reel Buck 

Collapsible for easy storage. Use on ground, truck, or 
warehouse. Handles strand or cable reel diameters 
to 54" (.750 trunk cable). 

Coring/Stripping Tool 

Exclusive "Corstrip" features: 
• adjustable center conductor stop 
• tapered stripping blade creates smooth, clean 
chamfer to outer conductor ends. No burrs or sharp 
edges: clamp nuts slide on easily 
• for use with Dielectric, MC', and Cableflex, in all 
cable sizes 

Model No. 
XA-85 

Cable Tools 
A constantly expanding selection 
designed for cable system maintenance 

and construction. 

• Aerial construction 

• Underground construction 
• Rebuilds 

• Splicing 

• Installations 

Available from your nearest Lemco 

distributor. Call or write for a complete 
catalog. 

Lemco Tool Corporation 
R.D. 2, Box 330A 
Cogan Station, PA 17728 
In PA: 717-494-0620 
Outside PA: 1-800-233-8713 
All products American-made 

Model No. 
6354P 

Trailers 

7 models available, with choice of 3 hitch types. 
Standard equipment includes leaf springs, light group, 
safety chains, license plate bracket, reflectors. Up to 
4-reel capacity, or designed to your specs. 

Quick-Change Adapter 

Put this on your '/e" or larger drill chuck and go from 
one Corstrip tool diameter to another — in seconds. 

Model No. 
T-254 

Cable Caddies 
...can be carried to walk off cable, or stationary for 
cable pull-out. 3 models available to handle all size 
drop cable reels. 
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Let Di-Tech's Pace 2000 Simplify 
Your Local Origination, Remote 

And Multiple Headend Requirements 
With Real lime Automatic Control 

:11 
PACE 2000 Computer 

•I••( •••••• 

Battery Back-Up 

Models #1011584 

Parallel To Serial 

Converter 

Modem 

  .77‘  

REMOTE SITE 

Floppy Disc 

PACE 2000 Terminal 

Di-Tech's Pace 2000 is everything you 
want in an affordable weekly controller. 
Anyone on your staff can save you time 
and money and ensure you that every 
event (1500 on a weekly basis) will be 
executed on time everytime. 

With the Pace 2000 in use throughout 
the country, Di-Tech invites you to ask 
our clients about it's reliability and simple 
operation. Call, write or telex DI-TECH 
for more information, or a list of satisfied 
PACE 2000 users, today! 

Note: The PACE 2000 consists of a com-
puter, terminal and battery back-up. All 
other units indicated are available from 
DI-TECH as an option. Call or write for 
more information or ask for our FREE 
catalog of A/V Routing Switchers, AN 
Pulse Distribution Amplifiers, Audio 
Monitor Amplifiers, Video Presence De-
tectors, Touch Tone Systems and more! 

Tel. Line 

4r   

Model #5704 Tone Control 

Models #101/584 Serial To Parallel Converter • WO ti 141 

* Model #9730 7(-Y Interface 

Model #2100 Logger 

Printer 

Model #5851 Video Model #5852 Audio 

5850AFV SWITCHING SYSTEM 

di-tech 

Model #9760 U/F Interface Panel 

- I 111, lir 
2 -

•• • , 

Model #3002 Interface Frame 

Seal 

it:Ø pl L o n Ull I II .1 

VCR (1 Or More) 

.1fU 
e• • 

/7•"  

1 

Inj 
Model #3001 Interface F ame 

Satellite Receivers (1 Or More) 

LOCAL OR REMOTE SITE 

48 JEFRYN BOULEVARD DEER PARK, N.Y. 11729 

TEL. #(516) 667-6300 TELEX #971806 
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Some systems having consistent 
transient problems were able 
to cure them only by removing 

the strap. 

amplifier case of 30,000 volts. 
In case B, a separate ground load and 

rod have been installed on the CATV 
strand which is still strapped to the 
power strand. The total surge current 
of 6,000 amps divides equally between 
the two grounds and produces 16,000 
volts (3,000 amps x 5 ohms) at the 
amplifier housing. This is a 2 to 1 
improvement over case A. 

In case C, the strap has been re-
moved from the power strand, allowing 
the surge current in each strand to 
follow the separate grounds installed 
on each system. The 1,000 amps in the 
CATV strand will produce 5,000 volts 
(1,000 amps x 5 ohms) at the amplifier 
housing. This is a 6 to 1 improvement 
over case A. 
The above is intended to illustrate 

the problems that can be encountered 
in grounding systems and the impor-
tance of low ground resistance. There 
are requirements, in many instances, 
to be strapped to power grounds. How-

FIGURE 5 
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ing a ground by "strapping" the CATV 
strand to the telephone or power corn- 
pany strands has in many cases created 
transient problems for the CATV 
system. 
There are three grounding situations 

shown in the case studies (see page 22) 
which are significant. In all three 
situations it has been assumed that the 
surge current in the power strand is 

5,000 amps and a surge of 1,000 amps 
has been inductively coupled in the 
CATV strand and coax sheath. A 
ground resistance of 5 ohms has also 
been assumed. 

In case A, the CATV strand is 
"strapped" to the power strand and the 
sum of 5,000 and 1,000 amps flow 
through the common ground resistance 
of 5 ohms, producing a voltage at the 

AVCOM ® 500 SOUTHLAKE BOULEVARD RICHMOND, VIRGINIA 23236 
TELEPHONE 804-794-2500 FAX 804-794-8284 TELEX 701-545 

PSA-35A Portable Spectrum Analzyer $1965 
Battery or line operated with frequency coverage 
from 10 - 1750 MHz and 3.7 - 4.2 GHz. Measure 
and document satellite communication system 
performance after installation or service. Trouble-
shoot system problems by observing output 
signals from LNA's; BDC's, line amplifiers and 
splitters, and other RF signal components. 
Measure block system signal balance. Identify 
and resolve terrestrial interference problems 
quickly and precisely by displaying offending 
signals on the PSA-35A. Numerous accessories 
are available. 

STA-70D Test Analyzer $1960 
Displays SCPC and FM signals over a frequency 
range of 50 to 110 MHz, and allows the user to 
monitor wide and narrow band carriers. The 
STA-70D connects to the 70 MHz IF output of 

your C or Ku band downconverter and displays 
signal level, interference, and all carriers. The 
display span is continuously adjustable from 
zero to more than a full transponder. Center 
frequency is shown in MHz on the STA-70D 
frequency counter readout. A built in audio 
demodulator allows the STA-70D to operate as a 
fixed tuned receiver at zero span allowing you to 
hear and see wide and narrow band carriers. 

MSG-1000A Microwave Sweep Generator 
The MSG-1000A generates signals from 100 
KHz to 1000 MHz. Its LED frequency readout is 
áccurate to ± 1 MHz. The MSG-1000A can be 
used as a marker generator for the PSA-35A 
spectrum analyzer. Built in 1 KHz FM modulation 
standard, operates from 110 AC or its own 
internal rechargeable batteries $1565 
MSG-5 Microwave Sweep Generator 
AVCOM's MSG-5 Microwave Sweep Generator 
provides the capability of generating very 
accurate signals in the 3.7 to 4.2 GHz satellite 
communications band. A sweep capability is 
standard over the entire 3.7 -4.2 band to band-
widths less than one MHz at any center frequency 
between 3.7 and 4.2 GHz. 1 KHz FM modulation 
standard, Battery or AC operation. $1087 

MSG-2000A Microwave Sweep Generator 
The MSG-2000A generates signals from 1000 to 
2000 MHz. LED digital frequency readout is 
accurate to ± 1 MHz. 1 KHz FM modulation 
standard, battery or line operated. $1282 

Other Sweep Generator frequency ranges 
available, call with your requirements. 

MTG-3600 Microwave Tracking 
Generator $1865 

Turns your HP 8566 in to a network analyzer with 
scalar frequency response. (Tracking Generators 
for other spectrum analyzers available, inquire.) 
DC POWERBLOCK MODEL DCP-1 $36 
SPECIFICATIONS: 

Input Voltage 100 VDC max 
Input Current 250 ma. max 
Insertion Loss .35 dB typ 
Connectors Type N 

ISOLATED POWER DIVIDER, MODEL IPD-65 
The IPD-65 2-way power divider with ferrite 
isolators offers more than 65 dB of isolation 
between output ports, extreme reliability and 
excellent 3.7-4.2 GHz signal performance. $179 
AVCOM POWER DIVIDERS, WITH AND 
WITHOUT DC POWER BLOCK 
POWER DIVIDER SPECIFICATIONS: 

Frequency 3.7 - 4.2 GHz 
Isolation 25 dB typ 
VSWR 1.20 : 1 
Insertion Loss .25 dB typ 
Impedance 50 ohms 

MODEL PD-2 2 Way Power Divider $ 38 
with DC block $ 49 

MODEL PD-4 4 Way Power Divider $ 81 
with DC block $ 92 

MODEL PD-8 8 Way Power Divider $136 
with DC block $147 

QUANTITY DISCOUNTS AVAILABLE, 
CALL FOR PRICING. 
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THE WORLD'S FIRST 550 MHz, FREQUENCY AM 
MODULATOR IS READY 

Finally . . . a full-featured, 
high performance modulator 
that simplifies headend opera-
tion. Jerrold's COMMANDER 
5 modulator does so many 
things so well, it will change 
the way you think about your 
headend. 

With frequency agility up to 
650 MHz, COMMANDER 5 can 
rovide any channel in your 

headend. That flexibility 
eans peace of mind because 

it reduces your channel down-
time and your investment in 
pares. Since it also sirn 
err il. s inventor ra 

delivery. .. usually within 15 
days , .. is a simple matter. 

High quality and reliability 
come standard with COM-
MANDER 5. Jerrold uses 
state-of-the-art design and 
manufacturing techniques to 
reduce the number of inter-
connections in COMMANDER 
5 by 88 percent over its prede-
cessor while offering such 
other features as . . . 

• Front Panel Metering 

• IF Automatic Gain Control 

• Auxiliary IF Switching 

RF and Baseband Scram-

• BTSC Stereo Compatibility 

• FCC Compliance. .. and 
More! 

COMMANDER 5 provides 
everything you want in a mod-
ulator; it reduces your channel 
downtime, simplifies ordering 
and is ready now. 

For more information, contact 
your Jerrold Account Execu-
tive or call or write Jerrold 
Division, General Instrument 
Corporation, 2200 Byberry 
Road, Hatboro, PA 19040. 
(215) 674-4800. 

See us at CableTec Expo, booth #209 GENERAL 
INSTRUMENT 

General Instrument 1987 
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ONE 
BUTTON 
BILLING 

CABILLTM 
Previously available only 
on UNIX/XENIX Computers. 
Fully featured billing and 
accounts receivable system 
now introduced on PC 
compatibles. 
See: 
• Pay tier counts by franchise 
• Concise AR reporting 
• Easy DB/CR prorating 
• Timely late notices 

BUY CABILLTM NOW 
FOR $3995m, 

GET A GENUINE ATT 
PC 6300 COMPUTER 
AND PANASONIC 
PRINTER FREE! 

• 20 MB HD/640K RAM 
• Hi Res Mono Monitor 
• 8 MHz 8086 CPU 
• COMM/LPT 
• Battery back-up calendar 
• Includes DOS 3.1, manuals, 
and cables 
• Panasonic KX-P 1592 
180 CPS wide carriage Printer 
Even a Free box of diskettes! 

Leasing available through AVCO 
for $141.82 per month based 
on 36 mos. 

EHLEN SOFTWARE PRODUCTS, INC. 
6094 Appletree, Suite 9 
Memphis, TN 38115 

901/795-0955 
Introductory offer expires April 15, 1987 

Low impedance during 
conduction creates transient 
on ferro-resonant supplies. 

ever, some systems having consistent 
transient problems were able to cure 
them only by removing the strap. 
The magnitude of the currents and 

voltages are chosen only to illustrate 
the circuitry involved. Other factors 
such as cable resistance and inductance 
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) 1000 AMPS 
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5000 AMPS 
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STRAND ' Vt.15,000. 
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5000 AMPS 

TRUNK COAX 
ALIPURER 

CATV 1000 AMPS 

STRAND 1 Vt.5000 
Vt=25,01X) VOLTS 
VOLTS  

f 1000 AMPS / COAX 
5000 AMPS 99.5 n 
R9.5 t-1 TRUNK AMPURER 

affect the magnitude of the transient 
voltage at each amplifier. Analysis of 
equipment damage has shown that 
voltage transients of more than 2,000 
volts commonly reach the equipment. 

History of typical system experience 

1. Area of high transient activity. 
2. Trunk line of five miles on power 

line poles. All poles grounded with butt 
plates. 

3. CATV system was strapped first, 
last and tenth poles to power strand. 

4. Transients induced voltages on 
CATV strand and tripped amplifier 
over-voltage protection which consis-
tently blew fuses. 

5. Separate grounds were installed 
at each amplifier and each adjacent 
pole. This gave significant inprove-
ment. 

6. Some outages continued until 
straps were cut from power strand. 

7. No outages for several months 
during last storm season. 

Protective devices 

Spark Gap Surge Suppressor-
1. Used extensively directly on RF 

line to protect transistors. They are the 
only device with sufficiently low capa-
citance that can be used on coax center 
conductors without affecting the RF 
signals. 

2. Firing time varies with transient 
rise time. At 500V/microsecond, firing 
time is approximately two microse-
conds. At 100V/microsecond, firing time 
is five to 10 microseconds. 

3. Firing point usually 200 percent 
of rated voltage to allow device to turn 
off. 

4. Low impedance during conduction 
creates transient on ferro-resonant sup-
plies. Can create a sustained short due 
to continued arcing. (A 35 amp follow 
on current rating will prevent this.) 

5. Voltage across the device can rise 
to 400 percent of firing voltage during 
ionization and prior to arcing. 

6. Specifications: 
Peak 
Surge 

Siemens P/N Firing volt Current 
Bl-C90/20 90 ± 20 % 5 KA 
B2-C145 145 ± 20 % 5 KA 

Follow 
On Insulation Capaci-
Current Resistance tance 
20A 10K 2 pf 
35A 10K 1 pf 

Silicon controlled rectifiers-
1. Breakdown to low impedance. 
2. Are hard to turn off. 

Metallic Oxide Varisiors (type of 
selenium protector)-

1. Fire at 200 percent of rated 
voltage. 

2. Will not take surges of ferro-
resonant supplies. 
Transient Clipper-

1. Is a bipolar (back to back) power 
type avalanche or zener diode. 

2. Clamps at a fixed voltage level @ 
130 percent rated voltage. 

3. Does not break down to low 
impedance. 

4. Fast firing and fast recovery. 
5. Used across secondary of system 

power supply. 
6. Responds to peak voltage. 

Continued on page 72 
Reader Service Number 14 
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Cablecon Cable-in-Conduit (CIC) 
provides you with flexibility when 
installing trunk, feeder, or drop 
cables in underground CATV 
applications. 

CIC is a low-cost method 
of protecting coaxial cables 
and can be universally 
used in trench, vibratory 
plow, and street cut applications. 

Cablecon's polyethylene 
conduit is formed by continually 
extruding it as a pipe over the 
cable assembly ... permitting it to be 
manufactured to almost any desired 
length. Crush resistant, yet flexible, it is 
much easier to handle than PVC 
during installation ... greatly 

1" with 
500 jacketed, 
flooded coax. 

34" with 
RG service wire 

flee 

13/4" with 
750 jacketed, 
flooded coax. 

reducing installation time and overall 
labor costs. 

Why direct-bury 
coax when you have 
Cablecon's added 
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benefit of long-
term protection, plus 
a lifetime "hole-in-the-
ground" for future upgrading? 

For complete information 
on CIC, drop-in-conduit, empty duct 
with pull-string pre-installed, or 
prelubricated conduit, contact Integral 
Corporation or Channell. Direct sales 
representatives and distribution 
facilities are located throughout North 
America. 
• Dallas • Baltimore 
• Tampa • Los Angeles 
• Toronto 

J1 Integral 
Corporation 
1424 Barry Avenue, Dallas, TX 75223 
(214) 826-0590 • (800) 527-2168 Except TX 
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Cable and BTSC stereo 

s
tereo television is developing in the 
CATV industry, after getting off to 
a somewhat slow start. We now 

examine the unique characteristics of 
a cable system which affect BTSC 
stereo transmission. Though the trans-
portation mechanism itself is broad-
band and generally transparent to 
stereo, practices at the headend and at 
the subscribers' home have an affect 
on stereo transmission. While stereo is 
quite possible in a CATV plant, one 
must take the proper precautions in 
order to achieve success. 

How well does It work? 

The first known stereo local origina-
tion telecast took place in Atlanta on 
Oct. 25, 1985, when a program pro-
duced by the Atlanta Newspapers was 
experimentally transmitted in stereo. 
Appropriately, the show was a dis-
cussion of stereo television, aimed at 
consumers. A report on this telecast 
has previously been made (ref. 1). A 
particularly interesting signal path 
was as follows. 
The stereo audio was modulated onto 

a 4.5 MHz subcarrier at the Newspaper 
studio. The signal was added to the 
baseband video and transmitted on a 
video FM link to the first CATV 
headend, where it was demodulated 
(the sound remained on a 4.5 MHz 
carrier) and routed to a switching 
center. Next the signal was modulated 
onto a standard TV modulator and 
transmitted over an AM microwave 
link to a second headend. Here it was 
demodulated then remodulated onto a 
second FM carrier for transmission to 
a third headend site. At this site it was 
demodulated and modulated again onto 
a TV carrier for transmission on that 
cable system. 
One of the authors recorded the 

program at his home near the end of 
this CATV system. No measurements 
were taken, but analysis of the tape 
later indicated that separation was 

Proper precautions are 
necessary to achieve 

BTSC success. 

1987 IEEE. Reprinted with permis-
sion IEEE Transactions on Consumer 
Electronics, Vol. CE-33, No. 1, Feb. 
1987. 
James O. Farmer, S-A, Alex B. Best, 
Cox Communications 

good, limited by the acoustic separation 
in the studio. Signal-to-noise ratio was 
also limited by the studio noise, and 
was at least as good as that of monaural 
programming which followed the exper-
iment. 
More recenty, Rovira (ref. 2) has 

reported the result of laboratory test-
ing of a complete CATV system includ-
ing 20 trunk amplifiers, two line exten-
ders and the cable to accurately model 
a complete distribution system. The 
measured video carrier-to-noise ratio 
was 46.6 dB. Interface from the encoder 
to the modulator was as in figure 2A. 
The calibration tone in the encoder 

and the modulator deviation indicator 
light were used to set deviation. Mea-
sured signal-to-noise ratio was 57 dB 
without scrambling and 53 dB with 
scrambling. Midband separation with-
out scrambling but with an RF set-top 
converter was 37 to 40 dB. When the 
scrambling was turned on, separation 
remained above 35 dB. 

These tests were performed using 
professional CATV quality equipment 
with no special adjustment. The set-top 
converter was standard production item. 
The results would likely have been 
somewhat less optimistic had consumer 
grade demodulation and decoding been 
employed, but clearly the system can 
be made to work well. This and other 
experience has led us to confidently 
assert that cable television and BTSC 
stereo can provide high quality service. 

Historical perspective 

Since its inception, cable television 
has seen its main purpose to be delivery 
of more and technically better enter-
tainment than could be received off the 
air. In rural systems this often means 
delivery of television signals, period. 
However, in most systems, enhanced 
services are important for subscriber 
retention, as basic television signals 
are available off the air. The industry 
has long delivered audio programming. 
Historically, this has been done in the 
88 to 108 MHz spectrum, with a 

conventional FM tuner connected to 
the cable for reception. Many systems 
provide local and some imported FM 
signals this way. In some communities, 
special programming such as time and 
weather signals and shortwave broad-
casts are provided. For several years 
some providers of premium program-
ming have been supplying stereo audio 
feeds. These are traditionally carried 
in the FM band, permitting the sub-
scriber to set his TV between his stereo 
speakers and hear the movie in stereo. 

While such programming has a loyal 
following, it has proved to be of limited 
value to many subscribers because they 
are not set up with their TV between 
stereo speakers, and tuning both the 
TV and the FM receiver is confusing. 
Numerous other systems have been 

proposed for delivery of out-of-band 
audio programming. Systems proposed 
range from normal FM transmission 
at unusual frequencies with a trans-
lator ahead of the FM receiver, to 
narrow band highly companded signals 
requiring decoders, to digital transmis-
sion of several programs, each with 
individual program control. The object 
of these systems has generally been 
revenue from sale of premium audio 
programming. Most have also offered 
some technical improvements compared 
with the normal transmission of stereo 
FM on cable. No such system has 
gained wide acceptance yet, largely due 
to the cost of the decoding apparatus 
in the home, and the problems already 
mentioned in connection with FM trans-
mission. 

Early concerns 

During a recent period of rather high 
energy level in CATV audio delivery, 
the BTSC standard for TV stereo was 
adopted by the EIA and protected by 
the FCC. Early reaction in the CATV 
industry was reserved. Partly this was 
due to recent activity involving other 
audio delivery means. It was also due 
to fears that BTSC would not work on 
cable. 
One fear was that the carrier-to-

noise ratio of a CATV system would 
not support the original concept of 
BTSC stereo. Under worst case CATV 
conditions, the BTSC signal was too 
noisy to serve the public interest. Thus, 
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tereo 
otline: 

Just call the Hotline. The technical assistance 
you need to implement the latest stereo 
technology is at Wegener Communications. 

At Wegener, we've done our homework 
again—researching and testing every possible 
combination of cable headend products with 
our Model 1791 Broadcast Stereo Encoder. 

Scrambling systems, microwave, 
supertrunk— our technical experts want 
to share the results of the tests with you. 
Because at Wegener, the sale is not complete 

until 
you're 
satisfied 
with the 
performance 
of the 
equipment. 

Let Wegener help 
analyze your system 
and determine exactly what 
you need to add true broadcast stereo soun 

1-800-445-BTSC 
Call the Wegener Stereo Hotline and 
receive your copy of our latest Stereo Applications Report. UV WEGENER COMMUNICATIONS 

C TECHNOLOGY PARK/JOHNS CREEK 
11350 TECHNOLOGY CIRCLE 
DULUTH, GEORGIA 30136 

(404) 623-0096 TELEX 54-3634 FAX (404) 623-0698 
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The heart of a CATV system is 
the headend, where signals 
are gathered, processed and 

put on the cable. 

the CATV industry became a propo-
nent of noise reduction as an integral 
part of the BTSC standard. Recent 
experience has shown that with the 
noise reduction which is part of the 
final standard, the signal-to-noise ratio 
is quite adequate for most listening 
requirements. 

Another concern was related to the 
higher deviation of the sound carrier, 
and the effect that might have on the 
adjacent channel performance. If the 
lower adjacent sound carrier gets to the 
detector in the TV, it produces an 
irritating moving beat pattern. Tele-
vision receivers generally have a lower 
adjacent sound trap which filters that 
signal before the desired signal is 
applied to the video detector. These 
sound traps expect a deviation of the 
sound carrier of 25 KHz. The fear was 
that the stereo signal, with its wider 
deviation, would ride out of the sound 
trap, producing an adjacent channel 
sound beat. 

Tests at the original EIA lab in 
Chicago and in a Canadian CATV 
system, indicated that at a picture/ 
sound ratio of 15 dB, the stereo signal 
did not produce picture degradation. 
However, if the sound carrier level was 
raised, interference due to a stereo 
signal was noted sooner than was 
interference due to a monaural signal. 
The conclusion was that, at a 15 dB 

picture/sound ratio, BTSC stereo would 

not cause adjacent channel interfer-
ence, but the sound carrier level could 
not be raised without problems. 
A further concern was that common 

headend processing equipment would 
not be able to handle the wider stereo 
signal for reasons shown below. While 
a few headends had to be modified to 
handle off-air stereo, this has not 
proved to be an onerous problem. 
Additional fears were that set-top con-
verters used by subscribers would not 
be able to pass stereo. As shown below, 
this fear was founded in some cases, 
depending on the equipment in use. 
The above concerns, plus the general 

fear of new technology by an industry 
which has been burned before, created 
widespread opposition to proposed FCC 
requirements that cable systems must 
carry BTSC stereo if the station being 
relayed was broadcasting it. The must-
carry rule has not been adopted, but 
after an initial period of hesitation, the 
CATV industry is embracing BTSC 
stereo as the way to go. Most program 
suppliers are, or will be soon, deliver-
ing stereo sound, and economical high 
performance encoders are available to 
the industry. 

Headend processor requirements 

The heart of a CATV system is the 
headend, where signals are gathered 
from various sources, processed and put 
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on the cable. Several techniques are 
used and each has a different relation-
ship to stereo. Local off-air signals are 
normally handled in a device called a 
"processor." It receives the signal, 
converts it to intermediate frequency, 
filters, amplifiers, AGCs, and changes 
the relative level of the picture carrier. 
The IF signal is then up converted to 
the channel where it is carried on the 
cable. 

Figure 1 shows common configura-
tions for processing off-air signals. The 
top two illustrations apply to different 
types of signal processors used. The 
split sound processor separates the 
sound carrier from the picture carrier 
(at IF). The sound carrier is bandpass 
filtered and limited before being added 
back with the picture carrier (a trap 
in the video path prevents sound cou-
pling through the video path). 
The fear was that the bandpass filter 

in the sound path might be too narrow 
for the stereo signal, causing spectrum 
truncation. Also, the filter might have 
introduced group delay which would 
hurt stereo separation. Finally, we 
were concerned that the trap in the 
video path might be too narrow for 
stereo, resulting in FM/AM conversion, 
whose ultimate effect would be a func-
tion of the TV receiver. 
The second type of signal processing 

is shown in the middle of figure 1. In 
this variable notch technique, the sound 
carrier is not separated from the pic-
ture signal, but a variable depth notch 
is placed in the signal path. It is 
controlled by an AGC loop, which 
adjusts its depth to maintain the 15 
dB picture sound ratio. Limiting is not 
employed in this processor. The con-
cern with stereo here is first that the 
filter might not have been wide enough 
to accommodate the stereo signal. Also, 
due to design restrictions, this type of 
circuit inherently exhibits some FM/ 
AM conversion of its own, and is 
incapable of removing any incoming 
AM components on the sound carrier. 

Laboratory tests have shown that 
stereo signals passed through split 
sound processors retain good stereo 
separation, though in some cases slight 
degradation has been measured. Mid-
band separation maintained better than 
30 dB. The degradation was more 
pronounced on variable notch pro-
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SOLUTIONS 
CATV STEREO 

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

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

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

of carrying the new stereo signals. 

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

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

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

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

(outside CA). 

CAT E L 
Catel Telecommunications • 4050 Technology Place • Fremont, CA 94537-5122 • (415) 659-8988 
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BTSC 

Problems with handling off-air 
stereo in the headend can be 
overcome by using proper 
techniques and equipment. 

cessors. 
Figure 1 (3) shows the other major 

processing technique, in which the 
signal is converted to baseband in a 
demodulator, then converted to a mo-
dulator. When this type of processing 
is used, the stereo signal is normally 
lost. Most demodulators don't exhibit 

adequate frequency response in the 
sound channel to pass the composite 
stereo baseband signal nor do most 
modulators. The problem could be solved 
with wide bandwidth demodulators 
and modulators, but a deviation setting 
problem explained below would still 
exist, and an easier way is available. 

BTSC 
ENCODER 

BTSC 
BASEBAND 
VIDEO 

BTSC 
ENCODER 

A. 

4.5 MHz 
SUBCARRIER 

) 

VIDEO 

BTSC 
ENCODER 

B. 

VIDEO 
+4.5 MHz 

I CHANNEL 
MODULATOR --> 
 1 OUTPUT 

I CHANNEL 
MODULATOR ---> 
 1 OUTPUT 

BTSC 
ENCODER 

SUBCARRIER 

C. 

41.25 MHz 
SUBCARRIER 
VIDEO 

D. 

 7' 

 > 

MODULATOR-4 
 i OUTPUT 

CHANNEL 

I CHANNEL 
MODULATOR—+ 
 J OUTPUT 

FIGURE 2 

ENCODER TO MODULATOR INTERFACE 

Demodulators usually make avail-
able the modulated sound carrier at the 
4.5 MHz intercarrier frequency. Since 
it is obtained with heterodyne tech-
niques, the incoming deviation and 
frequency response are maintained. A 
fairly sharp bandpass filter is used, but 
it is wide enough to pass the signal. 
The 4.5 MHz sound carrier may be 

combined with the baseband picture 
information and supplied to the modu-
lator. The modulator contains circuitry 
to again separate the two signals, and 
filter and limit the sound carrier. This 
technique has been found to yield good 
stereo performance. 

Thus, problems with handling off-air 
stereo in the headend can be overcome 
by using proper techniques and equip-
ment which is already available to the 
CATV operator. The more common 
equipment for processing signals uses 
the split sound technique, and many 
CATV systems began carrying stereo 
as soon as their first broadcast station 
converted. 
The writer recalls asking the chief 

engineer of the cable system he was on 
if the system carried BTSC stereo. He 
was assured that it did not and would 
not in the near future. At the time this 
statement was made, the writer had 
spent several hours listing to very good 
quality stereo on that system. 

Besides off-air signals, most other 
signals carried exist in the headend in 

Get The Jump On Stereo TV Audio! 

Upgrade Basic with Stereo for Greater Retention 
Upgrade Premium with Stereo for Greater Penetration 

With New & Improved FMT 633S 

3877 So. Main 714-979-3355 
Santa Ana, CA 92707 FM SYSTEMS, INC. 800-235-6960 
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Various methods may be used 
to interface the stereo encoder 

and modulator. 

baseband form, either from locally 
generated video and audio sources, or 
from earth station receivers. In these 
cases, the processor is replaced by a 
modulator. Audio signals are available 
as left and right channels, which must 
be encoded into a composite stereo 
signal by an "encoder." The output of 
the encoder is supplied to the modu-
lator. 

Transmission of stereo over the sat-
ellite is by transmission of the left and 
right channel information, or in some 
cases sum and difference signals are 
transmitted. Proposals have been made 
to transmit the composite BTSC audio 
signal but this has been shown to 
produce excessive degradation in the 
stereo separation, and the resulting 
signal-to-noise ratio is unsatisfactory. 
Some systems employ two sound 

subcarriers, for example, at 6.8 and 7.4 
MHz, with "normal" transmission pa-
rameters (75 microsecond pre-empha-
sis, 75 KHz deviation). Others employ 
low deviations and a lot of companding. 
One system transmits sum and differ-
ence signals on separate subcarrier 
frequencies, but this system requires a 
lot of care at the headend to assure 
that the sum and difference channels 
are processed identically. 
Many program services are now 

scrambling their signals. An integral 
part of the scrambling system is two 
channels of audio, transmitted digi-
tally during the horizontal blanking 
interval of the video signal. The de-
coder which delivers an unscrambled 
baseband video signal also delivers the 
left and right audio channel informa-
tion. 

Encoders accept right and left chan-
nel inputs. These are filtered and 
matrixed to form the sum (L+R) and 
difference (L-R) signals. Video is looped 
through the encoder in order to syn-
chronize the stereo pilot to the horizon-
tal line rate. The pilot is generated and 
its second harmonic is double sideband 
suppressed carrier amplitude mod-
ulated, with the difference signal. If the 
SAP and professional channels are 
used, these are added to the composite 
stereo signal. This composite stereo 
signal is supplied to the modulator, 
along with the video for the channel. 

Various methods may be used to 
interface the stereo encoder and modu-

lator. Figure 2 shows the more prac-
tical. Figure 2A shows interface of the 
composite stereo baseband signal. In 
many cases this is the recommended 
method of interface. Modulators may 
be obtained with broadband audio 

inputs having the necessary frequency 
response to accept the composite input. 

Older modulators of modular con-
struction frequently can be upgraded 
by replacement of the audio modulator 
module. Since the BTSC standard calls 

New Products from Sachs Communications Inc.  

- 
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gmI i 
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The SC18series Swocon 
Clips that are ever so 
popular have just had 
their price reduced at 
the MS0 level. This re-
duction is mainly due to 
the mechanization of 
the assembly process 
of these clips using the 
new "robot". This has 
the capacity of doubling 
the production output of 
the product. Presently, 

the clips are available in three sizes: 6mm for 
RG59 cables; 7mm for RG6 cables and 8mm 
for Quad cables. The company now also pro-
duces these clips painted in black. 

The new SC28 series identification tags from 
Sachs are made of special MG10 aluminum 
alloy, which permits the installer to scribe/write 
any information that may be required. There are 
three variants in the series: 31/4 " long, 7" long 
and 7" prestamped, with a company name or 
logo, for example, as desired by the custumer. 
There is no additional charge for prestamping 
except a small initial stamp preparation charge. 
The SC29 series I.D. Flags are for identifying 
coax cables but at 1" length, are much smaller 
than the SC28. These are available in plain 
MG10 aluminum alloy for scribing on or painted 
alloy, in literally any colour desired. 

Other new items: To add drops to an existing 
clamp, Sachs is now producing the SCO3EK kit 
to attach to a previously installed SCO3E Span 
Clamp. This saves the time of a second installa-
tion and saves on hardware costs as well. 
The SC23 series tap brackets come in two inch 
or four inch heights with vertical or plain type 
clamps and with or without common grounding. 
The SC24 series tap brackets are for wall mount-
ing situations of taps such as in appartments. 
The two types are for taps facing down or taps 
facing out. 

The SC12 & SC12D 
series of ground brac-
kets and the SC13 
ground straps are now 
UL Listed. The SC12D 
- S81 includes one 
F81 connector, per-
mitting a second one 
to be added later on. 
It also permits the 
addition of a splitter 
whenever required 
using the SCO9 
Splitter Ring Nut. 

The SC22 series 
Ground Connectors 
are available for #4 or 
#6 wire, copper or 
cadmium plated, to 
attach to copper pipes 
or various fixtures. 

The SC26 House 
Hook is for messenger 
applications. It has an 
oval head, where the 
messenger is wrap-
ped, thus eliminating 
the need for other 
hooks. 

Contact Sachs 
Communications Inc. 
30 West Service Rd., 
Champlain, N.Y. 
12919-9703 
1-800-361-3685, 

Communications Engineering and Design April 1987 29 



BTSC 

Some stereo encoders provide 
a test tone which allows the 
modulator deviation to be set 

accurately. 

for pre-emphasis in the sum channel 
only, the pre-emphasis circuit in the 
modulator must be disabled. Pre-
emphasis is provided by the encoder. 

This method of interface requires the 
modulation level to be set accurately. 
Some stereo encoders provide a test 
tone which allows the modulator devia-
tion to be set accurately. Once the 
modulator deviation sensitivity is set 
with the test tone, it is not adjusted. 
Further level adjustment must be done 
from the controls on the encoder. 

Figure 2B shows another method of 
interface which is even more advan-
tageous if the equipment will allow it. 
As shown below, deviation of the sound 
carrier by the composite stereo signal 
must be very accurate. Otherwise the 
separation will suffer. If the interface 
of figure 2A is used, then the headend 
technician will have to set the devia-
tion sensitivity accurately. In figure 
2B, the encoder includes a 4.5 MHz 
sound carrier oscillator, which is mod-

ulated by the composite stereo signal. 
The deviation adjustment may now be 
done by the encoder manufacturer. 
Controls and indicators on the encoder 
permit matching its input to the audio 
level presented, and this adjustment, 
while affecting balance, doesn't affect 
separation. The only drawback to this 
approach is that a number of modula-
tors aren't configured to accept the 
separate 4.5 MHz sound carrier, though 
some of them can be modified to do so. 
A more common modulator arrange-

ment is to accept the 4.5 MHz sound 
carrier combined with the video base-
band. This configuration has long been 
available because microwave techniques 
used in distant signal importation 
deliver such a signal to the modulator. 
Figure 2C shows this applied to the 
stereo signal. The signal path in popu-
lar modulators has been found ade-
quate for handling the stereo carrier. 
However, some equipment has been 
upgraded by the manufacturer to allow 

a slightly wider passband for the sound 
carrier, to improve performance when 
the SAP channel is present. Originally, 
this interface was thought to be the 
interface of choice, because most exist-
ing modulators could be used as is and 
the critical deviation could be set in the 
encoder by the manufacturer. 
We have discovered, though, that 

some satellite delivered signals contain 
enough video energy around 4.5 MHz 
to contaminate the sound path so as to 
reduce the quality of the delivered 
stereo. High grade modulators fre-
quently contain a 4.5 MHz notch in the 
video path to reduce this energy, but if 
the sound carrier is combined with the 
picture signal, then this video energy 
will pass through the sound channel. 
Earlier in this paper we claimed this 
to be a preferred headend technique, 
but the assumption implicit in that 
claim was that an off-air signal had the 
video spectrum around 4.5 MHz cleaned 
at the transmitter. If not, the audio was 

BTSC STEREO GENERATOR 
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$1,295P° $695." 
Model 5115-AZ includes AZ/EL mount 
and dual polarity feed. 

The Harris 3-meter C-Band Delta Gain Antenna 
gives you more than an impressive 41 dB gain. 
It's also rugged enough to withstand 120 MPH 
winds. Plus, it's easy to install and available with 
either an Az-El Mount or a Polar Mount with 
optional motorization. 

The Harris 6529-2 Frequency Agile Receiver is 
the updated version of the popular 6529. It is a 4 
GHz input receiver, so if you have an older sys-
tem you can get the excellent picture quality of 
the 6529-2 without the added cost of installing an 
external down converter or new plumbing. Plus 
you get one of the best warranties in the industry 
— two years on parts, labor and workmanship. 

As one of the world's largest stocking distribu-
tors of Harris equipment, Midwest has these, and 
other Harris products, on hand and ready to ship 
— instantly. Midwest provides complete systems 
or individual components for either C or Ku-Band, 
fixed or mobile, Up-link or TVRO. 

For the best prices and fastest delivery in the 
industry, contact Midwest at 800-543-1584. 

Model 6529-2 
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It is on the subscriber end of 
the system that we encounter 

the most variation in the 
difficulty of stereo delivery. 

already contaminated. 
Figure 2D shows another method of 

interfacing the encoder with the modu-
lator. In this case, the audio circuits of 
the modulator are not used at all, but 
the encoder supplies the modulated 

sound signal on the 41.25 MHz sound 
IF frequency. However, the FCC re-
quires, at least for off-air signals, a 
picture-sound spacing of 4.5 MHz ± 1 
KHz. If the interface of figure 2D is 
used, then this would require that the 
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TX: TELEWIRE SUPPLY 800-527-1646 

Reader Service Number 22 

sound and picture IF frequencies inde-
pendently be within 500 Hz of the 
nominal frequency, a difficult thing to 
ensure. Modulators generally develop 
the 41.25 MHz signal either by mixing 
the 4.5 MHz sound carrier with the 
45.75 MHz picture IF, or by directly 
modulating at 41.25 MHz, which is 
phase locked to a 4.5 MHz offset, from 
the picture IF. 

Thus, the currently recommended 
interface techniques are, first, as in 
figure 2A, if the sound carrier devia-
tion can be set accurately. Figure 2B 
is preferred if feasible with the equip-
ment available. Alternatively, figure 
2C is favored if the 4.5 MHz energy 
content of the video signal is low. 

Transportation system 

A CATV transportation system con-
sists of a broadband, very linear net-
work. It is generally free of any effect 
on the stereo signal, except that the 
signal-to-noise ratio is decreased as one 
progresses through the system. As 
noted earlier, this caused concern in 
the early days of stereo, but with the 
noise reduction method included in the 
standard, satisfactory results are ob-
tained. 

Subscriber interface 

It is on the subscriber end of the 
system that we encounter the most 
variation in the difficulty of stereo 
delivery. In the case of a subscriber 
who has a stereo TV set directly 
connected to the cable, no problems 
exist. Stand-alone decoders are avail-
able for use with monaural TV sets, 
and these may be connected to the cable 
through a splitter, which provides 
cable signals to both the TV and the 
receiver. FM receivers are frequently 
connected this way. One drawback is 
that when energy is split two ways, the 
signal level supplied to each apparatus 
is reduced by about 3.5 dB (including 
resistive losses in the splitter). 

Depending upon the signal level 
coming in and the noise figure of the 
receiving apparatus, this may or may 
not introduce unacceptable noise into 
the signal. Sometimes the splitter can 
be replaced with a directional coupler 
which sends a signal to the stereo 
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receiver which is 10 dB lower than that 
sent to the TV. This allows the signal 
to the TV to be reduced by around 1 
dB rather than by 3 dB, the trade-off 
being less signal to the stereo receiver. 
Another drawback remains the prob-
lem of tuning two separate receivers. 
One manufacturer makes available 

a decoder which obtains sound energy 
from the TV receiver intercarrier de-
tector using an RF probe attached to 
the outside of the receiver. This works 
well in some cases. If a basic set-top 
converter is used ahead of the TV, a 
stereo receiver may be connected bet-
ween the converter and the TV to 
overcome the dual tuning problem. 

In most CATV systems today, scram-
bling is employed in order to hide 
premium signals from subscribers who 
don't purchase them. The descrambling 
function is contained within a set-top 
converter, which also contains channel 
tuning functions. A number of issues 
relate stereo to the set-top converter. 

Set-top converters may be broadly 
divided into two types, RF and base-
band, illustrated in figure 3. The RF 
converter is shown in figure 3A. Incom-
ing signals from the cable are supplied 
through a low pass filter, to a mixer 
which up converts the signal to an UHF 
intermediate frequency. Normally 608 
to 614 MHz is used as an IF because 
no TV stations are assigned to that 
channel (37). The first oscillator is 
usually either controlled with a phase 
locked loop (PLL) or is controlled from 
a DC voltage supplied from a potentio-
meter. At IF the signal is filtered and 
amplified, then converted down to the 
output channel, usually 3 or 4.1 If a 
descrambler is used it is normally 
included after the down conversion to 
the output channel. The effects of the 
descrambling will be covered after we 
discuss the basic set-top. 
RF set-top converters should not 

damage the BTSC signal, so long as 
an intercarrier detector is employed in 
the receiver. The oscillators in the 
set-top terminal tend to introduce phase 
noise to the picture and sound carriers. 
This is especially true if the oscillator 
is phaselocked. 

In wide bandwidth set-tops covering 
50 to 550 MHz, the first LO tunes from 
668 to 1166 MHz, 75 percent of an 
octave. With this wide a tuning range 

tirpree 
Jerrold in stock! 

That's right. And a lot of it's in stock, ready 

for immediate delivery. Hard to find items like 

multi-taps, line extenders and trunk amplifiers. 

Why wait for annoying, lengthy 

backorders when you can have the 

equipment you need shipped to you 

today. At competitive prices. 

Call us toll free at the regional 

distribution center nearest you. 

Order your Jerrold distribution 

equipment from TELE-WIRE 

today. 

rkzemis-
SUPPLY CORPORATION 

Corporate Headquarters 
7 Michael Avenue • C.S. 6025 
E. Farmingdale, NY 11735 

Call the regional distribution center nearest you. 
Northeast —Toll free: 800/645-9510; in NY 516/293-7788 
Southeast — Toll free: 800/237-8203; in FL only 800/282-8257 
Southwest —Toll free: 800/527-1646; in TX only 800/442-9926 
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• :Finally' 
AFFORDABLE STEREO 

e 

RISC ST 

• • • 

The SG-1/TV 
O ENCODER 

You know that sooner or later you will be adding stereo to your 
system. Up to now you may have thought this move was going to be 
expensive. Finally you have a superior choice — The Nexus SG-1/TV. 
Now you can obtain a BTSC stereo encoder that features: 
• dbx® noise reduction 
• frequency response of 50 Hz - 14.0 kHz 
• a channel separation of 30 dB 
• a sound notch on the video loop to eliminate video interference 
• composite or 4.5 MHz subcamer output 
• front panel LED indicators for power and H-sync lock along with dual 

10-segment LED audio level indicators 
• matnx/discrete input level monitoring which is switch selectable 

Of course, this all comes with the Nexus lèatures you have come to 
expect: excellent performance , consistent reliability, a limited 2 year 
warranty. and the traditional Nexus compact design. It is already 
compatible with the complete family of Nexus Series 1 headend 
products. 

Nexus Model SG-1/TV BTSC stereo generator: $995.00 unit price. 
Volume discounts available. 

For further information on the NEXUS SG-1/TV or any NEXUS 
headend products contact your NEXUS factory sales representative 
ROW 

All for the incredibly low price of '995r 

NEXUS 
ENGINEERING CORP. 

For more information on our complete line of products, telephone or write: 

Nexus Engineering Corp. 

Bellevue, WA. (206) 644-2371 
7000 Lougheed Highway, Burnaby, B.C. V5A 4K4 
(604) 420-5322 
FAX No.: (604) 420-5941 PERFORMANCE 

YOU CAN E. 

Nexus - Definitely ahead of our time. "'melt 
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BTSC 

Baseband converters produced 
in the pre-stereo era could not 
anticipate the needs of stereo. 

and consumer size dollars to spend, the 
PLLs usually introduce enough phase 
noise that direct detection of the sound 
signal would introduce unacceptable 
noise. The same can be said for many 
game and VCR modulators. Since the 
picture and sound carriers are simulta-
neously passed through the mixer, they 
will receive identical phase noise. 

In the TV set the picture and sound 
carriers are mixed to obtain the 4.5 
MHz sound signal in an intercarrier 
detector. This process removes the 
phase noise from the 4.5 MHz signal, 
so quality detection is possible. Inter-
carrier detection is universal in TV 
receivers and in VCRs, as well as in 
many TV tuner/decoder units. How-
ever, we are aware of at least one case 
in which a manufacturer marketed a 
TV band audio tuner which directly 
detected the sound carrier. Noise from 
this device was totally unacceptable 
when a set-top terminal was used 
ahead of it. 
Baseband converters, on the other 

hand, have the potential to eliminate 
the stereo signal in a manner similar 
to that described above for demod-
remod headends. Figure 3B shows such 
a device. The front end of the baseband 
converter is essentially identical to the 
RF converter except for the descram-
bler and the second LO frequency. The 
second LO is placed below the UHF IF, 
so that the spectrum is inverted from 

the incoming signal, at the normal TV 
IF frequency of 45.75 MHz for the 
picture and 41.25 MHz for the sound. 
The signal is then passed through a 
normal TV IF strip and detector, whose 
output is baseband video and audio. 
Descrambling is normally done on the 
baseband video signal. Since the audio 
signal is also available at baseband, it 
is customary to provide a volume 
control function on such converters. 
After descrambling and volume con-
trol, the signals are remodulated onto 
carriers at channel 3 or 4, for delivery 
to the TV set. 

Baseband converters produced in the 
pre-stereo era could not anticipate the 
needs of stereo, so they don't have 
sufficient bandwidth to pass the com-
posite stereo signal. They may or may 
not pass enough of the pilot to activate 
the decoder, but certainly the differ-
ence signal will not make it through. 
Current baseband converters have been 
modified to pass the composite stereo 
signal. The volume control function 
still presents a problem with baseband 
converters, however. For economic rea-
sons it is not feasible to decode stereo 
to left and right channels, control the 
volume then re-encode before modula-
tion. Rather, the volume control func-
tion continues to be performed on the 
composite stereo signal. 

Unfortunately, due to the companding 
used in the difference channel, this 

degrades the separation. One can see 
why this is by remembering that in the 
noise reduction system, the difference 
channel amplitude is raised or lowered 
based on the signal level with respect 
to a reference level. The reference level 
is carried with the stereo signal not as 
a separate signal, but rather is carried 
simply in the amplitude of the differ-
ence signal with respect to a factory-set 
standard. Thus, as the amplitude of the 
composite signal is changed by the 
volume control, the reference level is 
incorrectly interpreted by the decoder. 
This results in the difference signal 
being expanded incorrectly, and there-
fore, it will not properly add and 
subtract from the sum signal. The end 
result is loss of separation. 

Figure 4 plots the separation vs. 
modulation error assuming no phase 
error (phase error would make ampli-
tude error even more critical). From 
this figure, an amplitude error of 20 
percent will reduce the separation to 
about 18 dB. This much error repre-
sents an amplitude change of only 1.9 
dB, so with error in both directions we 
may achieve an overall gain reduction 
capability of under 4 dB if we wish the 
volume control to cause loss of separa-
tion down to 18 dB. 

Proponenets of baseband volume con-
trol argue that separation of much less 
than 10 dB yields adequate stereo 
effect. One may achieve, perhaps, a 10 
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Concern exists that BTSC and 
scrambling don't get along too 

well. 

or 12 dB volume control range and still and vice-versa. 
maintain adequate separation accord-

SEPARATION 

1 KHz TONE Typically, the synchronizing pulses 
ing to the proponents. 

Scrambling and stereo 

Concern exists that BTSC and scram-
Ming don't get along too well. The issue 

50 

o 

. 

) 

on the sound carrier are 6 dB in 
amplitude (the amplitude of the carrier 
is doubled) and has a duration from 

to 1 2  m  ic rmo saencuo fnadc st u, rd ee rp. enn d ei nagd do in-
the particular 
tional gain switched in during the 

generally revolves around scrambling 
techniques which put AM pulses on the 
sound carrier for synchronization. These 
systems have been popular in recent 
years due to their reliability, adequate 
scrambling and low cost. Popular scram- 

30 

20 

o 

blanking intervals is also about 6 dB, 
and is switched in for about 12 microse-
conds during horizontal blanking, and 
may be switched in for up to 1.3 
milliseconds during vertical blanking. 
Referring again to Figure 3, one may -20 -10 0 .10 .20 

bling systems in use today rely on MODULATOR ERROR (PERCENTAGE) see that the sound carrier arriving at 
suppression of the horizontal and, usu- ElGLKE 4 the TV receiver has two sets of ampli-
ally, the vertical sync. The sync is 
shifted to occupy a carrier amplitude 
which is also occupied by video informa- 

MODULATOR ERROR V.S. SEPARATION tude pulses on it: a series of short pulses 
representing the timing information, 
and a series of longer pulses which are 

tion. Upon detection, the sync appears blanking intervals (see Figure 3). Syn- a by-product of the video descrambling. 
buried in the video, and is not accu- chronization information is transmit- Depending on the particular manufac-
rately identified by the sync separator ted to the descrambler as a series of turer, the timing pulses may or may 
in the TV Descrambling in an RF AM pulses on the sound carrier. Tele- not partially overlap the restoration 
set-top is by amplifying the RF carrier vision sound being FM, the AM pulses pulses. 
at the output channel, during the don't normally interfere with the sound Continued on page 90 

TV STEREO 
• 
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• 
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MIS-2 IITSC STENO GENEOATOR tio 

Learning Industries MTS-2 BTSC Stereo Generator with dbx® companding, 
provides cable systems with a means to transmit BTSC stereo TV audio. 

FEATURES INCLUDE: 

• Separate Left & Right Level Meters • Switching for Local Ad Insertion 

• Dual Stereo Level Controls • Separate Video & 4.5 MHz 
on Front Panel Loop-throughs 

• Deviation Test Tone • Self-contained, rack-mount unit, 
Built-in only 1.75 inches high 

180 McCormick Avenue 
Costa Mesa, CA 92626 LEMMING) INDUSTRIES 

I. e 

(714) 979-4511 
TWX: 510 600 4362 

36 Communications Engineering and Design April 1987 Reader Service Number 25 



Connecting Cable Systems to 
Subscribers' Ws and VCRs — Guidelines 

For The Cable Television Industry 

by the NCTA Engineering Committee's 
Subcommittee on Consumer Interconnection 

Chairman: David Large 

Published by 

The National Cable Television Association 

Washington, D.C. 

o 
ilileleted and printed in cooperation with 

Denver, Colorado 

CED 



The new 'SOLUTION ONE' 
For simplified 2-button master control over 

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

SOLUTION ONE 
VC R SWITCHER 

BY aft ELECTRONICS INC 

Forget those older big box units with their truck-
dashboard styling. Forget the number of knobs, 
dials and switches it takes to operate them. 
Discover instead the new breed of TV/VCR 
Switcher from SEAM Electronics that does a 
great deal more, for a good deal less! 
With our revolutionary 'SOLUTION ONE' Switcher 
in command, quick convenient changeover is 
accomplished by simply depressing or releasing 
two pushbuttons. You lose nothing - and simplify 
everything. All possible combinations of regular 
TV viewing, pay television, cable input, taped VCR 
content, rental movies, monitoring and even 
recording or recording-while-viewing are 
accommodated. The converter continues its 
regular function under its guidance. Stereo, 
cable-ready and remote control convenience, 
lost due to pay T.V. decoder limitation, is restored. 
What you achieve in total is faster, no nonsense, 
error-free central control over selection! 
Check its other impressive credentials... 
• The device is 'passive', requiring no direct AC 
power source - a real bonus in a crowded 
multi-component setup. 

CONV 'DECODER TO NI C R 
I CABLE TO TV T.V EW 

CONV DECODER TO IV. 
=I_ CABLE TO VCR 

VIEW 
VCR 

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

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

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

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

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

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

Manufactured by ELECTRONICS INC. 

„giskiik Reader Service Number 26 

Contact us directly at: 

SEAM ELECTRONICS INC., 
225 Nugget Avenue, Unit #1 
Agincourt, Ontario, Canada 
M1S 3L2 • (416) 292-6640 

Dealer Enquiries Welcome 



ILLUSTRATION # 15 

CONVERTER 

VCR 
O OUT 

F CONNECTOR 

VHF 

TELEVISION 

ANTENNA 

Allows: 
• recording of ANY CABLE CLIA.NNF.L, while viewing 111E SAME CABLE CliANNEL 
• recording of any off-air channel, while viewing any off-air channel 

Also allows (for OFF-AIR CHANNELS ONLY): 
• timed, multi-channel, multi-event recording (ie. ability to program VCR to record 
movie on channel 5 at Bp. and then* second program or cluirmel 26 at 8 p.m) 
• channel selection by the TV remote control 
• channel selection by the VCR remote control 

Precludes (for CABLE CHANNELS): 
• timed, multi-channel, multi-event recording, use of TV or VCR 'emotes 

NECESSARY DROP LEVEL: OdBmV 

a 

ILLUSTRATION # 16 

CONVERTEFI 

MATCHING 

TRANSFORMER 

= = 

CABLE IN 

TWO WAY SPLITTER 

MID-UHF CONVERTER 

TELEVISION 

Allows: 
• recording of ONLY NON-SCRAMBLED channels, while viewing ANY channel 

Also allows (except when wing the converter): 
• timed, multi-channel, multi-event recording (i.e. ability to program the VCR to record 
a movie on channel 5 at 6 pm., and then a second program on channel 26 at 8 p.m.) 
• full use of the TV remote control 
• full use of the VCR remote control 
NOTE: allows for viewing of all channels on • non-cable ready TV 

NECESSARY DROP LEVEL: +3.5dBmV 
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ILLUSTRATION # 17 

MID-UHF CONVERTER 

CABLE IN 

TELEVISION 

Allows: 
• recording of NON-SCRAMBLED channels, while viewing ONLY NON-SCRAMBLED 
channels 
• timed, multi-channel, multi-event recording (is. ability to program VCR to record a 
movie on channel 5 at 6 p.m., and den a second program on channel 26 at 8 p.m) 
• full use of the TV :emcee control 
• full use of by the VCR remote control 
Not, This illustration is useful if the non-cable compatible VCR bu • remoc control but 
the TV doesn't. Illustration 112$ is superior for VCRs with bypass circuitiy 

NECESSARY DROP LEVEL +5dBmV 

UHF VHF 

ILLUSTRATION # 18 

MID-UHF CONVERTER 

SWITCH 

CONVERTER 1 

 41120LE:11P-

--0 1N 0 
UHF VHF T OUT 

VCR 

CABLE IN 

ri THREE WAY SPUTTER 

CONVERTER 2 == = 

F CONNECTOR 

ED-

TELEVISION 

Allows: 

• recording of ANY channel. while viewing ANY channel 
• timed, multi-channel, multi-event recording (i.e. ability to provem VCR to record a 
movie an channel 5 at 6 pm., and den • second program on channel 25 at 8 p.m.) of 
NON-SCRAMBLED CHANNELS ONLY 

Precludes: 
• channel selection by tir TV :emote control 
• channel ,election by the VCR remote control 
Noie: use of converter :emote contrai will affect both comerters simultaneously 

NECESSARY DROP LEVEL- +7dBrnV 
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ILLUSTRATION # 19 

CONVERTER 1 

OUT IN 

SWITCH 

IN lOtIT 

VCR 

 Cr.10 MID  
SWITCH 

CONVERTER 2 

MATCHING 

TRANSFORMER 

CABLE IN 

THREE WAY SPLITTER 

Allows: 
• recording of ANY channel, while viewing ANY chancel 

TELEVISION 

Allows (when VCR in non-converter, bypass mode): 
• timed, multi-channel, multi-event recording (ce. ability to program VCR to record a 
movie on charnel 5 e 6 pm., and then a second program Oil channel 26 at 8 p.m.) 
(NON-SCRAMBLED CHANNELS ONLY) 
• channel selection by tic TV remote control 
• channel selection by the VCR remote control 

Precludes (on scramblui charnels): 
• timed multi-channel, multi-event recording. use of TV co VCR mmotes 
NOIE: use of converter remote control will affect both converters simultaneously 

NECESSARY DROP LEVEL: +7dBmV 

ILLUSTRATION # 20 

CONVERTER 1 

CABLE IN 

FOUR WAY SPLITTER 

SWITCH 

 ell ED- -G2C1 
"gr 

SWITCH 

-el] MID  
IN C OUT 

VCR 

CONVERTER 2 

TELEVISION 

Allows: 
• recording of ANY channel, while viewing ANY channel 

Also allows (for NON-SCRAMBLED CHANNELS ONLY): 
• timed, multi-channel, multi-event recording (i.e. ability to program VCR to record a 
movie on channel 5 at 6 p.m., and then a second prop-am on channel 26 at 8 p.m.) 
• full use of the TV remote control 
• full use of the VCR remote control 

Precludes: 

• timed multi-channel, multi-event =coding, use of TV or VCR remote control on 
SCRAMBLED CHANNELS 

Not: converter's remote control will affect both converters simultaneously 
NECESSARY DROP LEVEL: +7dBmV 
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ILLUSTRATION # 21 

CONVERTER 1 

CABLE IN 

THREE WAY SPLITTER 

SWITCH 

CONVERTER 2 

-CD Elro-

TELEVISION 

Allows: 
• recording of ANY charme!, while viewing ANy chorale' 

• full use of the TV remote control 

Precludes: 

• tourd, multi-channel, multi-event mcoraing (it. ability to program VCR 
movie on charnel 5 at 6 p.m, and then a second program on channel 26 at 8 pm.) 
• 00e of TV 'emote control for SCRAMBLED CHANNELS 
• channel selection by ihe VCR remote control 
Nor: conserter's remote control will offect both converters simultaneously 

NECESSARY DROP LEVEL: +7dBinV 

to record a 

UHF VHF 

ILLUSTRATION # 22 

J. 

MID UHF CONVERTER 

0 OUT H er 

CONVERTER 1 

El> 
SWITCH 

0 0 our VCR 
UHF VHF 

IN 

TELEVISION 

Allows: 
• recording of ANY channel, while viewing ANY channel 

CABLE IN 

FOUR WAY SPLITTER 

OUT I 

SWITCH 

CONVERTER 2 

Also allows (for NON-SCRAMBLED CHANNELS ONLY): 

• timed, multi-channel, multi-event recording (i.e. ability to program VCR to record a 
movie on channel 5 at 6 p.m., and then a second program on channel 26 at 8 p.m.) 
• full use of the TV !emote control 

• full use of by the VCR remote control 

Precludes: 
• timed multi-channel recording, use of the TV or VCR remote control on SCRAMBLED 
CHANNELS 

Note: converter's remote control will affect both converters simultancoioly 
NECESSARY DROP LEVEL: +7dBmV 
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ILLUSTRATION # 23 

CONVERTER OUT 
_1— CABLE IN 

Li THREE WAY 
SPLITTER 

SWITCH 

iiiV 13111 

O IN VCR 

TELEVISION 

SWITCH 

Allows: 
• recording of ANY cluumel, while viewing A NON-SCRAMBLED channel 

Also allows (for NON-SCRAMBLED CHANNELS ONLY): 
• timed, multi-channel recording (i.e. can program VCR to record a movie m channel 5 
at 6 p.m., and then a second program on channel 26 at 8 p.m.) 
• full use of the TV remote control 
• full use of the VCR remote control 

Precludes: 

• timed multi-channel recording, use of TV or VCR remote control for SCRAMBLED 
CHANNELS 

NECESSARY DROP LEVEL: +7dBmV 

ILLUSTRATION # 24 
1-- CABLE IN 

71 THREE WAY SPLITTER 

 T a i 

O IN OUT VCR 

SWITCH 

Allows: 
• recording of A NON-SCRAMBLED channel, while viewing ANY charm] 

Also allows (for NON-SCRAMBLED CHANNELS ONLY): 
• timed, multi-channel recording (i.e ability to program VCR to record • movie on 
channel 5 at 6 p.m., and then • second program on channel 26 at 8 p.m.) 
• full use of the TV remote control 
• full use of the VCR remote control 

Precludes: 
• timed multi-channel, multi-event recording, use of TV or VCR remote control for 
SCRAMBLED CHANNELS 
• recording of scrambled channels 

NECESSARY DROP LEVEL: +7dBinV 
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ILLUSTRATION # 25 

CABLE IN 

MID-UHF CONVERTER 

UHF 
VCR 

TELEVISION 

MATCHING 

TRANSFORMER 

Allows: 

• recording of NON-SCRAMBLED channel, while viewing A NON-SCRAMBLED 
channel 

Also allows (for NON-SCRAMBLED 0-1ANNEIS ONLY): 
• timed, multi-channel, multi-event recording (i.e. ability to program VCR to 
movie on channel 5 at 6 p.m., and then • second program on channel 26 at 8 p.m.) 
• full use of the ri remote control 
• full use of the VCR remote control 

ILLUSTRATION # 26 

MID-UHF CONVERTER 

F CONNECTOR 

TELEVISION 

Allows: 
• recording of ANY channel, while viewing A NON-SCRAMBLED channel 

Also allows (for NON-SCRAMBLED CHANNELS ONLY): 
• timed, multi-channel, multi-event recording (i.e. ability to program VCR to record a 

record a 
movie on chancel 5 at 6 p.m., and then a second program on charnel 26 at 8 pan.) 
c full use of the TV remote control 

• full use of the VCR remote control 

Precludes: 

• recording of scrambled channel while viewing • scrambled channel 
• timed multi-channel, multi-event recording, use of TV or VCR remote control on 
SCRAMBLED CHANNELS 

NECESSARY DROP LEVEL: +3.5e1BmV 

Precludes: 

• timed multi-channel, multi-event recording, use of TV or VCR remote control on 
SCRAMBLED CHANNELS 

NECESSARY DROP LEVEL: +0dBmV 
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ILLUSTRATION # 27 

CABLE IN 

TWO WAY SPLITTER 

mr 

Lail Ira  

171 

SWITCH 

OUT VCR 
00 
IN 

 ael MID  

CONVERTER 

TWO WAY SPLITTER 

TELEVISION 

Allows: 
• recording of ANY channel, while viewing THE SAME charmel 

• recording of ANY channel, while viewing a NON-SCRAMBLED channel 
• recording of a NON-SCRAMBLED channel, while viewing ANY charmel 

Also allows (for NON-SCRAMBLED CHANNELS ONLY): 
• timed, multi-channel, multi-event recording (i.e. ability to program VCR to record a 
movie on channel 5 at 6 p.m., and then a second program on channel 26 at 8 pm) 

• full use of the TV remote control 
• full use of the VCR remote control 

Precludes: 
• timed multi-channel, multi-event recording, use of TV or VCR remote control on 
SCRAMBLED CHANNELS 

NECESSARY DROP LEVEL: +7dBmV 
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Chapter Three-Ingress/Egress Discussion 

Analysis of Ingress/Egress Issues in the Home: 

Ingress and egress can be found at any device between 
the cable drop and the viewer, including the TV receiver 
itself. Ingress, also known as direct pickup or DPU, can be 
defined as any undesirable signal induced on the cable from 
an electro-magnetic environment outside the cable system. 
Egress is defined as any signal originating within the cable 
being radiated to the outside environment from the cable 
or any device connected to it. 

Ingress 

Ingress is not limited to the near proximity of TV 
transmitting sites, it has been observed more than 50 miles 
from the source of the signal. Sources of ingress can be 
many, but high power TV transmitting stations, amateur 
radio and private and public safety land mobile radio 
operations are the most common sources of ingress. Field 
intensities in excess of 1 volt/meter have been recorded 
within two miles of TV stations. Cable channels 2-13 and 
18-21 are most often affected. Early TV receivers offered 
virtually no protection from ingress; this led cable operators 
to use converters to overcome the effects of DPU. 
More recently, TV receiver manufacturers began offering 

"cable-ready" receivers for sale; these are distinguished 
by the ability to tune the unique cable channels in the mid 
and super bands. While the 300 Ohm twinlead, used 
between the antenna terminals and the tuner in earlier 
sets, was often replaced by F-fittings and coaxial cable, the 
shielding was often not adequate to operate satisfactorily 
in most urban environments. 
A test to measure the amount of ingress has been 

developed. All connections are removed from the device to 
be tested. A signal level meter is connected to the input 
connector of the device. The level of ingress can be measured 
directly on the signal level meter while the tuner on the 
device under test is operated over all channels. The highest 
level observed should be recorded; the relative impairment 
can be determined by taking the ratio of signal on the cable 
to the level recorded from the meter. For example, if the 
signal from the cable is 0 dBmV and the level recorded from 
the meter is -30 dBmV, the Carrier-to-Ingress ratio is 30 
dB. If the interfering signal is another TV signal, the 
interference should be suppressed at least 45-50 dB; if the 
interfering signal occupies a narrow band of frequencies, 
such as from a two-way radio, the interference should be 
suppressed at least 55-60 dB. 
Measurements like those just described have been made 

on 1984 and 1985 model TV receivers, VCRs and CATV 
converters. The ambient field intensity ranged from 133 
mV/m to 1.2 V/m. Ingress on the TV receivers ranged from 
-44 dBmV to -2 dBmV, VCRs ranged from -30 dBmV to -20 
dBmV and CATV converters ranged from -46 dBmV to -32 
dBmV. In spite of the foregoing, experience has shown 
VCRs are more likely to experience ingress as a result of 
their poorer shielding integrity. Older receiving equipment, 

especially that employing 300 Ohm twinlead for the 
antenna connection, experiences ingress to a much greater 
degree. Levels from nearby transmitters have been recorded 
as high as + 50 dBmV on some equipment. FM tuners which 
have built-in antennas, or are coupled to the power line for 
an antenna, are especially prone to high levels of ingress. 
When connected to a cable system, this equipment causes 
back-feeding of the signals into the cable system. The 
EIA/NCTA Joint Engineering Committee Interface Work-
ing Group is expected to issue an interim standard which 
will increase the field intensity in which TV receiving 
equipment is to operate satisfactorily from 100 mV/m to 1 
V/m. 

In some instances, ingress in the home has been so severe 
that not only is the affected subscriber's viewing disrupted, 
but signals are back-fed into the cable distribution system. 
In these cases, everyone downstream from the affected 
subscriber also experiences the effects of ingress. In these 
cases, the operator will often try to use a converter as an 
isolation device to prevent back-feeding; where this is not 
practical, special amplifiers which exhibit good back-front 
isolation can be installed in the line to reduce or eliminate 
back-feeding. 
CATV operators selecting components for installation 

between the subscriber tap and the TV receiver should take 
care to select products with adequate protection from the 
effects of ingress. In addition to the usual care in choosing 
cable and connectors, the operator should also take care in 
selecting A-B switches, two-way splitters, VCR switch units 
and converters. 

Ingress can occur from standard broadcast radio stations 
operating in the 550-1620 Khz band. This ingress can be 
exacerbated when CATV distribution and drop cable 
shields act like long wire antennas increasing signal 
intensity at the connected devices. Interference has been 
observed in both TV sets and VCRs. Although this type of 
interference is hard to eliminate, its effects can be 
minimized by good local grounds at the affected equipment. 

Egress 

Egress can result from inadequate shielding, either from 
equipment provided by the cable operator or from subscriber-
owned equipment. In general, emissions from CATV 
systems must be limited to 20 ILV/m at three meters. Any 
operator using channels in the aeronautical bands (108-137 
MHz and 225-400 MHz) is required to monitor all portions 
of the cable system annually; any egress in excess of 20 
µV/m must be identified and corrected. Under certain 
conditions and after 1990, operators must monitor all 
portions of the system on a quarterly basis. 
The FCC Rules assign responsibility for egress from cable 

systems and subscriber-owned equipment connected to it 
as follows: 

76.617 Responsibility for receiver-generated inter-
ference 
Interference generated by a radio or television 
receiver shall be the responsibility of the receiver 
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operator in accordance with the provisions of Part 
15, Subpart C, of this chapter: Provided, however, 
that the operator of a cable television system to 
which the receiver is connected shall be responsible 
for the suppression of receiver-generated inter-
ference that is distributed by the system when the 
interfering signals are introduced into the system 
at the receiver. 

Even though the subscriber might be responsible for 
correcting problems with subscriber-owned equipment, the 
cable operator is faced with the often difficult task of 
isolating the source of egress. If the cause of the egress is 
inadequate shielding in a TV receiver or VCR, the owner 
is often precluded from using the equipment as it was 
intended; e.g. a "cable-ready" TV receiver or VCR that 
cannot be connected directly to the cable. Generally, as 
ambient signal levels increase, ingress will become a 
problem before egress will. This is true because taps and 
splitters used by the cable industry have inherent isolation, 
usually at least 20 dB. Therefore, DPU will become visible 
on a customer's TV set before it gets high enough to affect 
the neighbors. Systems will sometimes provide converters 
to some but not all subscribers. Those subscriber's TV sets 
not using a converter are usually connected directly to the 
cable. In cases where shielding in the TV sets is poor, cable 
signals radiated by the TV receivers can and do cause 
interference to licensed radio services such as amateur 
radio operators, fire, police and forestry services. CATV 
maintenance personnel need to be especially vigilant to find 
and control or eliminate this type of egress. If necessary, 
the offending drop should be disconnected until the egress 
can be eliminated. 

It should be apparent many people are affected by ingress 
and egress; the cable operator experiences increased 
operating costs and deteriorated signal quality. If the 
offending equipment is relatively new, the dealer often 
experiences the wrath of a dissatisfied customer. The 
biggest loser of all is the cable customer who suffers from 
impaired service, often after paying a premium for special 
"cable-ready" equipment. If the cooperative efforts of the 
EIA and NCTA are successful, designers of new equipment 
will be cognizant of the cable environment and include 
shielding to make their products immune to the effects of 
the electro-magnetic environment. 

Following, on the next page, is a document which is 
suitable for use by field personnel who are faced with 
problem solving when equipment is connected directly to 
the CATV system. A complete treatment of all problems 
encountered would be voluminous, so this will only serve 
as a guide. It does not treat every possible situation which 
might be encountered. 

Technical Guidelines for Direct Connection to Customer 
Owned Equipment: 
Introduction 

Surveys have shown the number of cable-ready television 
sets have increased exponentially in recent years; we 
estimate about one-third of our customers now own a 
receiver capable to tuning most or all of our non-scrambled 

channels. These sets are selling at a rate of 10 million per 
year. So we expect the number of customers desiring to 
connect directly to the cable will increase substantially in 
the next few years. Concurrently, the number of VCRs sold 
has increased remarkably. CATV converters and converter/ 
descramblers are a barrier to using the features of these 
consumer devices. We desire to accommodate and aid our 
customers in using their own equipment to tune CATV 
channels whenever possible; at the same time the CATV 
operator can reduce his investment in owning and main-
taining converters. 

However, in accommodating direct connections to the 
cable we must establish policies and procedures to protect 
the quality of the service we provide. These guidelines are 
intended to protect the customer and the CATV network 
from service problems and picture impairment which could 
be caused by the direct connection of inadequately shielded 
equipment. 

While a converter/descrambler or a descrambler will 
continue to be necessary for anyone receiving scrambled 
signals, use of plain converters can be reduced and perhaps 
eliminated in the future. Based on survey data, we believe 
one-third of our basic customers may not require a converter 
to receive our service. 

Unfortunately, only a few of the cable-ready television 
receivers and VCRs are completely satisfactory for direct 
connection to the cable system. While more present day 
consumer products designated as "cable-ready" can tune 
most or all CATV channels, few, if any, have adequate 
shielding for signal ingress and egress. Egress can result 
in re-radiation of CATV signals in excess of FCC limits. 
(Section II, chapter one contains definitions and a general 
discussion of these mechanisms.) 
The most common problem results from signals from 

television stations and mobile radios entering the equip-
ment and disrupting customer viewing. The phenomenon 
is known as ingress or Direct Pick Up (DPU). Disruption 
can take two forms: echoes and other interference and/or 
beats in the connected television set or VCR. This can have 
an impact on the owner of the equipment. The more 
disturbing effects occur when DPU is so intense so as to 
feed DPU back into the cable system from poorly shielded 
equipment. Not only can this impair reception for the 
equipment owner, but for every other customer downstream 
from that location. Diagnosis and elimination of this "back 
fed" DPU can be very difficult and time consuming, 
especially if there is more than one location where DPU is 
being introduced on the system. 

It is the purpose of these guidelines to establish 
procedures to prevent DPU from impairing the viewing for 
the customer where the direct connection is made, and to 
prevent DPU from direct connections from back feeding 
into the cable system. 
Many of these situations already exist and the number 

can be expected to increase as sales of cable compatible 
television receivers and VCRs continue. 

Installation and Maintenance of Basic Service 

A. Identification and Prevention of Back Feeding 

1-25 



(1) Discussion 
Most CATV passive devices have at least 20 dB isolation between any two ports; this is depicted on Figures 1 and 2. 

CATV TAP 

SIGNAL, +13 dBmV 

DPU = dBmV 

SIGNAL/DPU, 58 dB 

CATV TAP 

SIGNAL ,.13 dBmV 

DPU = -50 dBmV 

SIGNAL/DPU 63 dB 

FIGURE I 

CATV DISTRIBUTION 

SIGNAL ,.20 dBmV MIN 
DPU = -45 dBmV 
SIGNAL/DPU = 65 dB 

+a— ISO ≥ 20 dB 

ISO ≥ 20 dB 

TYPICAL TAP ISOLATION 

ISO 520dB 

GAIN = 0-10 dB 

DPU = -25 dBmV 

CATV DISTRIBUTION 

SIGNAL"-, .20 dBmV MIN fDPU -50 dBmV 
SIGNAL/DPU 70 dB 

+.8-- ISO ≥ 20 dB 

DPU > -30 dBmV 

CONVERTER, 

ISO AMP, OR 

BAND PASS FILTER 

! ISO 50 dB 

tDPU = . 20 dBmV 

ISOLATION AMPLIFIER OR CONVERTER FOR ISOLATION 
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DPU from television stations, which is manifested as a 
sync bar or echo in the picture, should be suppressed at least 
45-50 dB if DPU is not to produce visible echoing. If the 
passive components provide a minimum of 20 dB isolation, 
then DPU levels from television sets and VCRs should be 
less than -25 dBmV. This assumes drop levels are 0 dBmV. 
Beats caused by other services such as land mobile radios 
and television stations off frequency from cable channels 
should be suppressed 50-55 dB if they are not to cause 
visible beats in the picture. In these cases, levels at receiver 
and VCR connectors must be less than -30 to -35 dBmV if 
they are not to cause harmful back feeding. 

DPU = -25 dBmV 

TV OR VCR 

When DPU at the antenna terminals exceeds the limit, 
a converter or isolation amplifier is needed to reduce the 
amplitude of the DPU signal back fed into the CATV 
system. The amplifier has modest forward gain (approxi-
mately 10 dB), but has at least 45 dB attenuation from the 
output port to the input port. It should be understood, the 
isolation amplifier only protects the CATV network from 
back feeding, it will have minimal or no effect in reducing 
echoing in the receiver or VCR; if echoing is present as a 
result of DPU in the VCR or receiver, only a converter will 
eliminate the phenomenon. 

SIGNAL = O dBmV MIN 

DPU = -45 dBmV 

SIGNALJDPU = 45 dB 

ISO ≥ 20 dB MIN 

FIGURE 2 

2ND TV OR VCR 

TYPICAL SPLITTER ISOLATION 
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Although a complete discussion of locating and curing 
back feed problems in the distribution plant is beyond the 
scope of this document, it should be mentioned that single 
sources on a given trunk or distribution cable can be 
difficult to locate and isolate, multiple sources of back 
feeding can be very difficult to isolate. Technicians will 
necessarily have to use television sets to observe and clear 
sources of back feeding. As more customers begin direct 
connection, the number of back feeding incidents can be 
expected to increase substantially. 
(2)Diagnosis 
• Remove all cable connections, and connect a SLM to the 
input terminal of the television receiver to be connected 
directly to the system. Keep the test lead as short as possible 
and do not use push on connectors. 
• Measure the amplitude of all local VHF off-air channels 
and note highest level. 
• If a VCR is also to be connected directly to the cable, 
measure levels at the input terminal on it also. 
• If the measured level exceeds -25 dBmV on any 
channel(s), the direct connection to the CATV system 
should not be made; a converter or isolation amplifier must 
be connected between the customer's equipment and the 
CATV system. 
• Repeat the procedure for each outlet not using a 
converter. If an amplifier is installed, the preferred location 
is on the input side of any splitters that may be installed. 
With an amplifier located at the splitter input, it would be 
possible to connect equipment directly to any outlet without 
installing additional amplifiers. If the splitter is installed 
in a location where an amplifier connected to its input 
would be exposed to the elements, then the amplifier should 
be installed between the splitter output and the television 
set. This will necessitate the use of a separate amplifier for 
each outlet. If the need is demonstrated, we will begin 
development of a weather tight version which can be cable 
powered that could be installed before the splitters. This 
will necessarily include concurrent development of a power 
passing splitter. 

B. Identification and Elimination of DPU 
in Television Receivers and VCRs 

(1) Discussion 
This phenomenon will be the one most often encoune-

tereed since the inherent isolation of the system passives 
provide at least 20 dB of protection to other equipment 
connected to the cable. Measurements have shown the worst 
victims of DPU in present day equipment will be VCRs. 
Standards to raise the shielding of television receivers and 
VCRs are being promulgated by the EIA and NCTA. As 
they are placed in practice, we hope to see improvement in 
television receiver and VCR performance. 

Unlike VHF broadcast television signals, which are 
ubiquitous, amateur radio and mobile service signals tend 
to be localized to an area in the near vicinity of the 
transmitter. Isolation of signals from mobile radios can be 
made by observing the picture when the offending unit is 
transmitting. This is almost impossible when the offending 
transmitter is in a vehicle. While DPU from television 

stations should be suppressed at least 45-50 dB below the 
television carrier, other types of interference need to be 
suppressed at least 55-60 dB. 
(2)Diagnosis 
• Disconnect all inputs from television receivers under test 
and terminate input connector if possible. 
• 'Dine the receiver's channel selector to each local VHF 
channel and look for the presence of a picture. 
• If a picture is observed on any channel, remove the 
terminator, connect the cable directly to the television 
receiver and look for a sync bar, echo or co-channel in the 
picture. 
• If no sync bar, echo or co-channel is present, then the 
cable can be connected to the television receiver; if an echo 
is observed, proceed to the next step. 
• Measure the drop level; if it is less than + 5 dBmV, then 
connect an isolation amplifier between the drop and the 
television receiver. This is to prevent overloading of the 
amplifier and/or the television receiver. 
• Look for a sync bar, echo or co-channel in the picture. If 
it is still present, it will be necessary to use a converter. 
• If a VCR is also connected, the preceding test should be 
repeated with the VCR output connected to the television 
receiver and the VCR input terminated. 

C. Other Connected Devices 

(1 )Discussion 
Other types of equipment connected to the cable system 

can also cause DPU problems. Often equipment designers 
are not cognizant of potential DPU problems from inade-
quate shielding. FM receivers, burglar alarm equipment, 
modems, VCR switch boxes, computers and games are 
examples of equipment which is often connected directly to 
the cable that can cause problems. 
Some of this equipment subjects CATV service personnel 

to two types of problems: DPU and the associated back 
feeding, and egress. In many instances, device shielding is 
so poor, emissions from the device exceed the 20 µVim at 3 
meters limit established by the FCC. While Part 76.617 of 
the Rules holds the customer responsible for emissions from 
most or all customer owned equipment, cable maintenance 
personnel are faced with the difficult task of finding and 
isolating the offending equipment. 
Use of special band pass filters and/or isolation amplifiers 

can help reduce or eliminate back feeding to other outlets 
on the same dwelling and the cable distribution plant. With 
their inherent 10 dB gain, use of isolation amplifiers can 
make the signal leakage problem worse. 

If this if found to be the case, consideration should be 
given to installing attenuator pads to reduce levels to the 
offending device, however care should be taken to keep 
levels well above the minimum needed for reliable opera-
tion of the equipment. 
(2)Diagnosis 

If the equipment to be connected is to be used with a 
television receiver or VCR (such as A-B switches, VCR 
switches or games) use the procedures described in chapter 
two. 

If the equipment to be connected is used for other 
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services, such as FM radio or data receivers (like X*PRESS), 
the procedures should be as follows: 
• Disconnect all inputs from the equipment to be measured 
and connect a SLM to the input connector. Keep the test 
lead as short as possible and do not use push-on connectors. 
• Measure the amplitude of all local VHF off-air channels 
and measure the highest level. 
• If the highest level exceeds -25 dBmV on any channel, 
direct connection to the cable system should not be made; 
an isolation amplifier should be connected between signal 
splitter or tap and the equipment to be connected. If the 
equipment is an FM receiver or will receive signals in the 
FM band, then an isolating bandpass filter can be used to 
reduce or eliminate back-feeding. 
• If the recorded levels exceed -25 dBmV, then the potential 
for harmful back-feeding exists. If the recorded levels 
exceed the -25 dBmV limit by only a small amount, 
television receivers served by the same splitter or tap 
should be checked for a sync bar, echo or co-channel. If it is 
observed, then the equipment being measured should not 
be connected to the cable system. 
• Alternatively, an isolation amplifier with 60 dB or more 
isolation could be tried if they are available. 

D. General Discussion 
As the use of cable-ready receivers, VCRs and other 

ancillary equipment increases, we can expect to experience 
a corresponding increase in related service requests. 
Effective training of all personnel in dealing with related 
problems can be beneficial to both the cable company and 
the customer. The cable company can enjoy reduced costs 
while the customer can get the most benefit from the cable 
service and the equipment to be purchased. 

It is best for everyone if problems can be handled by the 
telephone whenever possible. Therefore, the importance of 
training office personnel cannot be over-estimated. Exam-
ples of questions which might be used by CSRs to diagnose 
and isolate problems are shown below: 

• Did you buy a VCR and connect it? 
• Did you move your television receiver to a different 
location in the room? 
• Have you connected an FM receiver to the cable? 
• Have you installed any splitters or cable from a source 
other than the CATV operator? 
• Did you connect a different television receiver to the 
cable? 
• Is the isolation amplifier plugged in? 
The details of a CSR training program are beyond the 

scope of this policy; they will require the cooperative efforts 
of everyone involved to be effective. 
Vey Important: Every location not using a converter 

needs to be identified in the billing system. This will help 
prevent future service calls and will help CSR.s identify 
problems resulting from direct connections. 

In the future, consumer equipment will be designed and 
manufactured with cable in mind. Then CATV customers 
can use all their features without the resultant degradation 
in service quality being experienced now. Hopefully, this 
document will help during this transitional period. 

Appendix A-Summary of Scope and 
Progress of other Industry Groups 

RF Cable Interface and Decoder Interface Working 
Groups: 
Introduction 

Standards committee progress is often painfully slow. 
Te a newcomer, especially someone accustomed to the "fast 
lane," this activity can be quite frustrating. There are 
several points to be made about this. Firstly, if cable 
interface and decoder interface standards were easy to 
achieve, they would have been agreed to a long time ago. 
There has been pressure for an extended period of time. 
Secondly, the issues being settled are delicate points 
involving trade-offs which impact the economics and 
performance of two industries. These two industries have a 
history short on cooperation and long on confrontation. 
Fortunately, the trend toward cooperation is on the up 
swing. 
At first blush, it would seem difficult to find two 

industries with more reason to cooperate than the Cable 
Television Industry and the Consumer Electronics Indus-
try. Better pictures should enhance satisfaction in cable 
service and better choice should increase the desire for 
quality images. Most of the difficulties to date have been 
due to a lack of information and misunderstanding. Open, 
honest, and frank contacts should be helpful to all. 

Structure 

In 1982, the National Cable Television Association, 
NCTA, and the Electronic Industries Association, EIA, 
formed a Joint Engineering Committee to discuss technical 
issues which impact both industries. The first order of 
business of that committee was to create a channelization 
standard for frequency assignment. After considerable 
debate, the committee recommended the plan which became 
an EIA Interim Standard for one year. It has recently 
emerged from this probationary phase to become an official 
recommended standard. 

It is important to note that these standards are voluntary 
standards. Neither the NCTA nor the EIA have enforce-
ment powers. Adherence to the standard depends on the 
good faith of the companies involved. 

After the channelization standard, two Working Groups 
were formed to consider an RF cable interface standard and 
a decoder interface standard. Shortly after formation of the 
Decoder Interface Working Group, it was discovered that 
the EIA R-4 Group had its own decoder interface group. 
Seeing little point in duplication of effort, the Joint 
Committee decoder working group disbanded. 

Attitudes 

An important reason for the successes of the Joint 
Committee has been a change of attitude on the part of the 
participants. In the past, cable/consumer electronics rela-
tions were marked with finger pointing and name calling. 
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Very important technical trade-offs were the focus of 
arguments which had significant economic impact. This 
behavior has been replaced with a realization of the 
importance of customer satisfaction. The customer/ 
subscriber must be satisfied if the two industries are to 
prosper. It is pointless to try to shift blame. The customer/ 
subscriber demands satisfaction from both industries. 
A significant step in the right direction has been the 

relaxation of what has been called the "70 dB syndrome." 
In the past, the cable industry has tended to demand that 
any potentially harmful phenomenon be suppressed by 70 
dB. The consumer electronics industry has become offended 
by this approach since this degree of suppression is difficult 
to measure for most parameters and impossible to achieve 
in practice. The result has been near zero progress. 
The "70 dB syndrome" has been replaced with a much 

more reasoned discussion of actual problems. A phased 
approach has been recommended which sets achievable 
targets, timed to cover frequencies ranges as they are 
implemented in the cable practice over time. When a cable 
representative believes there is a need for a specification 
which the manufacturers feel can't be presently achieved, 
a tutorial is included. This motivates the manufacturers to 
strive for solution in future designs. 
The defensive guards have been lowered and technical 

people are listening to one another in open dialog. People 
are trying to understand each others problems and 
accommodate. 

Occasionally, a new member joins the committee and 
makes moves in the old ways. The committee brings the 
newcomer in line and progress resumes. 

The RF Cable Interface, IS-23, Working Group 

The RF Cable Interface Working Group's major concern 
is the Cable Compatible Consumer Product, such as the 
Cable-Ready TV. The committee very quickly got over the 
issues of connector type, impedance, and signal levels. A 
more serious problem has been Direct Pick Up (DPU) of 
broadcast signals. 
The committee has taken voluntarily committed receiv-

ers and measured them in a T.E.M. (1'ansverse Electro-
Magnetic) cell. The tests were funded by the EIA, and each 
participating manufacturer received data on his products. 
A non branded table of data was supplied for committee 
use. Sets ranged in performance from satisfactory behavior 
to sets with considerably lower levels of tolerance. Manu-
facturers have been carefully considering the art of 
radiation immunity as it applies to their products. Progress 
has been made. 
The most significant aspect of this work is a ten-times 

increase in the direct pick up specification. Under this 
proposal, a complying product must not show noticeable 
degradation of performance in the presence of broadcast 
electromagnetic fields having a strength of one volt per 
meter. The previous specification came from the Canadian 
standard and was based on one-tenth of a volt per meter. 
It is expected that the proposal will cover 80 percent to 90 
percent of all cable DPU problems. The remainder will 
require a converter to completely solve the problem. 

It is important to realize that the TV receiver manufac-
turers have taken on a significantly greater burden with 
this new standard. This level of performance will be difficult 
to achieve. However, the customer/subscriber will benefit. 
This achievement demonstrates that two industries can 
work together to resolve difficult issues when a cooperative 
approach is employed. 

Cable converter product has also been measured in 
T.E.M. cells. These tests were funded by cable volunteers 
and the NCTA. The goal was to understand techniques for 
implementing the converter's seemingly better performance. 
A recurring problem in this committee work is the 

separation of performance standards from interference 
standards. It is felt that the regulation of performance is 
best left to the marketplace. However, the control of 
interference is a bona fide standards matter. Four kinds of 
interference have been considered in order of increasing 
severity: 

1. Interference with the product's own performance 
2. Interference with other products in the same home 
3. Interference with other subscriber's reception 
4. Interference with other users of the electromagnetic 

spectrum, such as aircraft navigation and communications 
radio. 

The Long Term Future 

The logical conclusion for the trends in CATV home 
terminals is for subscriber ownership. This is the best 
outcome for nearly all concerned. The subscriber has his 
favorite hardware relationship: ownership. Unlike his 
European cousin, the US TV receiver user has historically 
preferred ownership to rental. The same should apply to the 
decoder hardware. This will especially be the case if he can 
own the tuner, remote control, and other convenience 
features as part of the bargain. These later goals are 
achieved by having the descrambler come after the TV 
receiver's tuner. There are two ways of accomplishing this. 
One way has a "decoder interface plug" on the back of the 
TV receiver (or VCR, etc.) into which the subscriber owned 
(or leased) descrambler fits. The second method is to build 
the decoder directly into the receiver by the receiver 
manufacturer. The latter will happen if there is a de facto 
or actual decoder standard which would permit free 
movement from cable system to cable system. If this is not 
achieved for whatever reason, then plug-in, re-sell, or swap 
devices will be required. 
The principal entity which is disturbed by this approach 

is the manufacturer of home terminals who doesn't also 
make TV receivers. He sees more than half of his "value 
added" eliminated. But from the bigger picture, the waste 
and inefficiency of having a tuner, remote control circuits, 
and related components in the home terminal, only to have 
them duplicated in the TV receiver, is undesirable. 
From the cable operator's point of view, the program 

protection method must ensure that subscribers cannot 
defeat the system and receive the programming for free. 
Another interested party in all this is the programming 
producers. If they believe their product can be stolen, they 
will not make it available to the cable operator. The cable 
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operator realizes that the would-be pirate has nearly 
unlimited time and resources at his disposal. The system 
which meets this test will be robust indeed. Once this 
assurance is obtained, the cable operator will gladly give 
up the capital requirements caused by the need to supply 
the descramblers. The money would be better invested in 
more programming, service-enhancing facilities, or home 
terminals that provide new services to subscribers. 

The Decoder Interface, IS-15, Working Group 

The Decoder Interface Working Group is not a Joint 
Committee effort, rather it is entirely an EIA activity. In 
spite of this, there has been significant friendly dialog 
between the two industries. Cable participation in this 
committee work has been welcomed. Specifically, there 
have been cable industry contributions to the design and 
testing of the interface plug. 
The Interface Plug is also called the Cenelec 20 pin plug. 

Even with twenty pins, the committee wished it had more! 
Composite video in and out is provided. RGB inputs are 
optional. A data line pair to communicate logical instruc-
tions such as EIA Home Bus signals, has been provided. 
At some day in the future, it will be possible to connect 
consumer electronics products to a master home system. 
Fast-blank for text insertion and decoder restored sync 
input pins are provided. Devices with the interface plug are 
intended to be optionally "daisy chained." That is, devices 
may be designed in such a manner as to be connected in 
series, allowing interaction between devices and an exten-
sion of product into an easy to use, consumer friendly 
system. 
The most serious and controversial issue regarding the 

interface plug is automatic gain control (AGC) design 
philosophy. AGC has two modes of operation with strongly 
conflicting demands, acquisition and stable operation. The 
circuit time constants must be different for these two modes. 
Additionally, the AGC time constants of the cable converter 
and television receiver must be significantly different so 
one is dominated by the other. If the two time constants are 
close together in value, oscillations may result. The problem 
is that some receiver manufacturers are using long time 
constants while others have decided upon short time 
constants. An important difficulty to appreciate is the fact 
that in scrambled mode, most systems suppress horizontal 
sync pulses. For decades, television AGC design philosophy 
has depended on finding and accurately measuring sync 
pulse parameters. The two processes are in fundamental 
conflict. Without sync pulses, there is a tendency for the 
amplifiers to increase gain and saturate. This crushes the 
signal and ensures that sync pulses will never be found. 
This "lock-out" condition is a disaster which must be 
avoided. It is most complicated in systems which suppress 
sync pulses in the vertical interval as well. This phenome-
non is extremely non-linear and not well understood. Some 
engineers insist that there is no theoretical basis for these 
systems to ever work! They claim that each time the system 
achieves synchronization and decoding, a fortunate elec-
trical accident has occurred! 
One serious complication is the fact that AGC expertise 

in television receivers is a scarce resource. There are 
probably less than twenty experts in the entire world. The 
subject is very complex with almost no published technical 
literature. An engineer becomes an expert in this field 
through years of apprenticeship to an existing expert. A 
second complication is that competitive performance bet-
ween manufacturers' products is largely determined by 
AGC characteristics. 'lb someone who appreciates this, the 
committee interactions take on a whole new dimension. 
There is the careful guarding of secrets, the pained release 
of just enough information to make the interface plug 
system work, but the anxiety that too much may have been 
revealed to a competitor. 
The Decoder Interface Working Group has had three field 

tests in ATC's cable systems in Denver, CO. Several TV 
receiver manufacturers and several decoder manufacturers 
participated with varying, but basically very good, results. 
The level of success exceeded expectations and re-energized 
the committee. At least one receiver manufacturer's 
engineers formed a strong alliance with a decoder manufac-
turer's engineers. Extensive cooperation and mutual shar-
ing of information has resulted in a raising of the potential 
for success of these two companies. At least one other 
manufacturer took a very unfriendly, parochial approach 
in the first test which offended the other participants. This 
has caused embarrassment to others at that company who 
have worked long and hard at trying to establish a record 
of cooperation and leadership. By the second test, this was 
corrected. 
The best indication of the success of the field tests has 

been the lively interchange that took place afterwards, 
resulting in significant improvements in the proposed 
standard. The most interesting improvement is the proposal 
of an AGC time constant control pin which would yield 
control of the time constant to the decoder. 

Current tests have concentrated on base band scrambling 
schemes because the interface plug connections do not 
include RF signals. 

Committee agreement on the interim standard was 
achieved by mid-April 1986. The parent group approval 
process is essentially complete. 
Upon completion of the Base Band Decoder Interface, the 

committee will turn its attention to two more issues: a) 
practical details of implementation of the standard and, b) 
potential of the standard to include an IF (Intermediate 
Frequency) connection. 

Practical issues include the facilitation of testing of 
designs. 'Ib that end, the New Technologies department of 
ATC volunteered to host tests. Decoder manufacturers will 
supply encoders and decoders and Iblevision receiver 
manufacturers will provide TV sets. Engineers will be 
welcome to use the laboratory to make measurements and 
conduct experiments. Confidentiality will be preserved by 
proper attention to ethical practices. Another practical 
issue is the promotion and promulgation of the standard. 
For that purpose the EIA and selected manufacturers had 
a hospitality suite at the International Conference on 
Consumer Electronics (ICCE) in Chicago June 4 through 
6, 1986. ATC helped in equipping that suite. The ICCE is 
the principal technical conference for consumer electronics 
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design engineers. Similar hospitality suites are contem-
plated for upcoming cable shows. Strategies for generating 
cable support of the Interface Standard are under consider-
ation. 

Both the EIA and the NCTA recognize that most of the 
scrambling systems displayed are not base band. The next 
order of business is to strategize a way of accommodating 
RF scrambling at IF. This may be done on a separate plug, 
or the signals may be descrambled at base band. Whether 
the return will also be at IF or through the base band plug 
at base band, will be determined by the committee. This 
work is expected to take no more than an additional six 
months, perhaps less because the issues are less com-
plicated than the previous problems. 

First availability to TV receivers incorporating the 
interface plug will likely be in late 1986. 

The Committee Process 

The committee has a life cycle of its own. At first there 
is a small group of attendees trying to make it happen. 
Slowly the group expands until so many attend that it is 
difficult to get anything done. After several months, those 
low on patience cease to attend. Decision-making picks up. 
Then some dramatic event such as a field trial takes place. 
Once again, attendance soars. A new danger to progress 
takes place. New members attend for the first time. They 
start questioning the fundamental philosophy. Old ground 
is revisited. The skillful chairman must maintain progress, 
yet not turn off the new attendees. The new attendees will 
have their say in the final standards approval process. They 
must not be alienated. As the committee reaches the end 
of its work, two forces come to conflict. Those who have put 
in years of work want to bring it to a close. Others who 
have been alerted to the committee's work by the expected 
issue of a new standard become alarmed. They see all kinds 
of threats to their interests and, of course, better ways to 
do the job, usually using advanced technology which wasn't 
available when the committee started its work. The 
committee chairman must manage these forces or total grid 
lock will result. 
Another practical difficulty with committee work is the 

fact that the most likely contributors are industry experts 
and industry decision-makers. By definition, these individ-
uals are very busy and in demand by their company's 
engineering departments and by other committees. Getting 
the right people involved is critical to success. Occasionally, 
a company's management's view of committee work is too 
parochial. Important contributors are denied permission to 
attend, or are not supported in this activity. 
An important element of the committee process, is the 

mutual education of the two participating industries. 
Committee work is an excellent means of communication 
between experts in the cable and the consumer electronics 
industries. Well before an agreement on standards is 
reached, the TV receiver design experts are applying what 
they have learned from the committee work and are 
anticipating the new standard. This process makes timely 

introduction of product, based on the new standard, 
possible. 

While it will be years before a significant penetration of 
product built around these standards takes place, those 
customers with an urgent need or desire will be able to 
purchase products in the second half of 1986. Thus, a timely 
impact will be made even though extensive use of the 
standard will take many years. 
Thanks go to the EIA and the NCTA for their leadership 

in these issues. Special thanks to the EIA for sponsoring 
the meetings and to Tom Mock, of the EIA, in particular. 
The task would have been much more difficult, if not 
impossible, without his time and energy And, of course, 
thanks to the committee participants for their participation 
and time away from home. 

Conclusion 

Progress is being made on two fronts, the RF cable 
interface and the decoder interface. Progress is slow and 
painful but essential if the customer/subscriber is to be 
provided with the maximum utility potential of the 
technology. These are long term solutions. But they will 
never arrive without heavy investment of energy and time 
in current committee work. 

Consumer Electronics Bus Committee: 

Introduction 

The Consumer Electronics Bus Committee (CEBC) was 
formed by the Electronic Industries Association's Engineer-
ing Policy Council to recommend voluntary standards for 
what has been popularly called the Home Bus. 
The Committee chose not use that name, but used the 

Consumer Electronics Bus (CEB) instead, because past use 
of the name Home Bus has inferred a purely digital 
environment. The standards under development now are 
for multiple media, some of which will use mixtures of 
analog and digital techniques. 
The media for which standards are under development 

are: 

1. The Power Line Bus (PLBUS). 
2. The Wired Bus (WIBUS). 
3. Infrared media for use in a single room (SRBUS). 
4. Low Power RF (RFBUS). 
At the heart of the CEBC standards development effort 

are a number of basic requirements: 
1. From the consumer's point of view, extreme "ease of 

use" is required. 
2. Future expansion for unknown uses built in. 
3. Commonality of language across the media. 
The methodology of the CEBC is to focus on systems and 

techniques proposed by member companies. Where there 
are no proposals forthcoming, consultants are used to gain 
a particular goal agreed upon by the Subcommittee 
responsible for it. 
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Scrambling across the 
country... 

N
ow that the M/A-Com VideoCi-
pher has almost become a de facto 
scrambling standard for the cable 

industry, many more programmers are 
expected to implement scrambling, result-
ing in more installations at cable 
headends. Experience has indicated 
that the VideoCipher unit is a reliable 
unit and that a large number of the 
units returned to the manufacturer for 
repair needed simple adjustments or 
did not exhibit any failure symptom at 
all. It should be noted, however, that 
proper operation of the descrambler 
necessitates that the TVRO site re-
ceives the video signal as well as its 
associated digital control and audio 
data streams. In general, good recep-
tion of data information demands su-
perior performance from an earth sta-
tion than reception of normal analog 
video and audio. For a marginally 
designed TVRO site equipped with 
small aperture receive antenna and 
marginal receive equipment, it is possi-
ble that data reception may be affected 
while minimum or no visible picture 
impairments may be detected. In such 
cases operation of the descrambler may 
be marginal, causing undue and unnec-
essary outages. It is therefore imper-
ative that the TVRO site operates at its 
highest standard at all times and that 
maintenance personnel continue moni-
toring their TVRO stations to ensure 
that the stations meet their optimum 
performance objections and do not depart 
from these objectives at any time. 
The 10 steps listed below are in-

tended to help in understanding some 
of the issues necessary to ensure a 
minimum of service interruption and 
to maximize the quality of the de-
scrambled signal, thereby avoiding 
unnecessary future outages: 

1. Ensure that the satellite receiver 
used at your TVRO site meets the 
VideoCipher interface requirements. 
These requirements are set forth in the 
VideoCipher User Guide. If you are in 
doubt whether your satellite receiver 
meets these parameters, contact the 
MIA-Com Technical Hotline for advice 
and further instructions. 

2. Ensure that the composite video 
output of the satellite receiver mea-

Mark Elden, 
Consulting Engineer 

...means more 
programmers are turning 
to VideoCipher for their 
installations at cable 

headends. 

sures 1VP-P on an unscrambled chan-
nel (terminate the composite video 
with 75 ohms when taking the mea-
surement). 

3. Make sure that the AGC on your 
VideoCipher measures + 4.0 Vdc. Pro-
cedures for adjustment and measure-
ment are detailed in the VideoCipher 
User Guide. If in doubt, call the 
M/A-Com Technical Hotline. 

4. Align the TVRO antenna when 
the satellite is at the center of its box. 

5. Cross polarize the antenna feed. 
6. If you are using IF or RF filters 

for TI suppression, make sure that the 
filters are not degrading the data 
transmitted with the scrambled signal. 
If in doubt about the type of filters 
used, call the M/A-Com Technical Hot-
line. 

7. Carefully listen to the sound 
quality associated with the scrambled 
channel (especially the high frequen-
cies). Pops or clicks at normal listening 
levels indicate signal reception prob-
lems. 

8. If you are connecting a stereo 
modulator, maintain proper phase rela-
tions when connecting the VideoCipher 
stereo outputs to the FM modulator 
(connect the left and right positive 
VideoCipher terminals to their corre-
sponding positive FM modulator termi-
nals). 

9. Occasionally assess the per-
formance of your TVRO and headend 
by making RF, audio and video mea-
surements during satellite tests con-
ducted by the different programmers. 

10. Occasionally check the opera-
tion of your spare VideoCiphers. 

Here are some of the details you 
should be familiar with: 

Optimizing the TVRO signal 

Antenna alignment—geostationary 
communication satellites are kept 
within specified boundary limits from 
their assigned orbital slots. Typically, 
a satellite is allowed to drift no more 

than ±0.1 degrees from its assigned 
orbital slot. This specified boundary is 
called the Satellite Station Keeping 
Box. 

Ideally, antenna alignment should 
be accomplished when the satellite is 
in the center of its Station Keeping 
Box. Alignment of the antenna when 
the satellite is at one edge of the box 
contributes to a lower S/N ratio and 
causes a degradation of cross-polariza-
tion isolation when the satellite drifts 
to the other end of the box edge. The 
time of day and date that the satellite 
is in the center of its box can be 
predicted some 10 to 13 days ahead of 
time and can be obtained by calling the 
corresponding satellite NOC center-
assigned telephone number. 

Manufacturer instructions must be 
followed carefully when peaking the 
antenna. The front panel meter on your 
satellite receiver or a power meter 
connected to the receiver IF can be used 
as an indicator for maximum received 
signal level. Make sure the antenna is 
peaked on its main beam and not on a 
sidelobe. A good practice is to detect a 
sidelobe of equal level on either side of 
the main beam and center the antenna 
on its main boresight. 
Cross polarization of the feed— 

modern satellites transmit their sig-
nals on a frequency reuse spectrum 
configuration. A frequency reuse satel-
lite uses two banks of transponders 
that share the same frequency spec-
trum but transmit in different pola-
rizations. The polarization of one bank 
of transponders is at a right angle to 
the other to enable an earth station on 
the ground to fully discriminate bet-
ween both sets of transponders. It is 
important then that the TVRO an-
tenna be properly cross-polarized on 
the ground so that it differentiates 
between the two incoming polariza-
tions and prevents odd polarized tran-
sponders from leaking into even polar-
ized ones and vice-versa. Failure to 
properly cross polarize the antenna 
feed results in interference in the 
received signals and degradation in the 
C/N ratio at the receiving locations. 

To properly cross polarize the an-
tenna feed, connect a spectrum ana-
lyzer to the LNA port. Turn the an-
tenna feed to the point where the 
cross-polarized signals appear to have 
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Find RF leaks fast 
with a VitekTracer! 

Two models, the TR-1 and TR-2, 
offer a choice of signal detection 
sensitivity, power options, and unit 
size. No transmitters are needed, 
which allows you to utilize existing 
signals. 

The TR-1 is calibrated to the FCC 
specification of 20 uVimeter. 

Each model features a crystal 
controlled local oscillator with front 
panel frequency adjustment, meter 
display and tone to signal detected 
leakage. 

To gel complete information on 
the Vitek TR-1 and TA-2 Tracers, 
call or write today. 

LRC/VItek Electronics, Inc 
901 South Avenue 
Box 111, Horseheads NY 14845 
(607) 796-261-1 



VIDEOCIPHER 

Cross polarization of the feed 
should be undertaken after the 
antenna has first been aligned. 

reached a null or a minimum on the 
spectrum analyzer display. Alterna-
tively, connect the spectrum analyzer 
to the IF output of the satellite re-
ceiver. Position the feed to minimize a 
cross-polarized channel that the re-

ceiver is tuned to (the receiver should 
be placed on MGC; ensure that cross-
polarized signals are being minimized 
and not components of any co-polarized 
signals). 
A less accurate method is to turn the 
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PICO MACOM 

Model SP-60 
HETERODYNE PROCESSOR 

Step Up to Guaranteed Quality 
at Attractive Low Prices. 

MODEL SP .0 
OTIROOYNE CHANNEL PROCESSOR 

Features 

• Low cost 

• High gain: 70 dB 

• High output: 62 dB 

• SAW filtered 

• Spurious outputs 
down 60 dB 

• High adjacent 
channel rejection 
60 dB 

• Superior low noise 
circuitry (6 dB NF) 

• Sync tip AGC for 
precise signal 
regulation 

• Stereo signal 
compatible 

• 45 MHz IF loop-thru 

• Assured reliability 
with 100% burn-in 
of all processors 

OUTPUT fvf 

The Pico Macom SP-60 uses the latest low noise, 
PLL, SAW filter and AGC techniques to provide 
superior processor quality and performance. 

Frequency Range Low, mid, high, super bands 

Max. Output 62 dB 

Min. Output (for 46 dB C/N) - 7 dBmv 

Output Adjust Range 46 - 62 dB 

Gain 70 dB 

AGC Range - 10 dBmv to + 25 dBmv input 

AGC Type Keyed sync tip 

AGC Stability 0.5 dB 

Frequency Response ± 1 dB 

Noise Figure 8 dB 

Selectivity 60 dB (adjacent channel) 

Spurious Outputs - 60 dB (at 62 dB output) 

Aural Carrier Adjust Range - 15 dB 

Two Year Warranty—Guaranteed! 

Peg 
PICO MACON!, INC. 
A Subsidiary of Pico ' Products, Inc. 

12500 Foothill Blvd., Lakeview Terrace, CA 91342 

(800) 421-6511 / (818) 897-0028 

Reader Service Number 28 

antenna feed in one direction until a 
perceptible picture degradation occurs 
while observing a TV picture monitor. 
Mark the antenna hub at that position. 
Rotate the feed in the other direction, 
and again mark the feed at the point 
where the same picture degradation 
occurs. The approximate position of the 
feed is the midpoint between the two 
markings. 

Cross polarization of the feed should 
be undertaken after the antenna has 
first been aligned. Under no circum-
stances should cross polarization of the 
feed be undertaken in any location 
where heavy rain is being experienced. 
The de-polarization effect of the rain 
cells on the incoming signals can cause 
an erroneous set-up and a maladjust-
ment of the feed position. 
Dealing with terrestrial interfer-

ence—the presence of terrestrial inter-
ference (or any other kind of interfer-
ence) can severely degrade the data 
transmitted with the scrambled signal 
causing unnecessary outages. If terre-
strial interference (TI) is detected at 
an earth station site, appropriate pro-
cedures should be taken to reduce its 
strength. Contact one of the various 
survey teams available to undertake a 
frequency coordination survey of your 
TVRO site and to identify potential TI 
sources affecting the site. A course of 
remedial action is then selected and 
procedures to suppress or avoid the 
interference is initiated. 

These procedures can vary in their 
expense, depending upon the severity 
of the interference present. In many 
cases, solving TI cases is a challenge 
even to the experts and specialists in 
the field. 

Expensive undertakings include dig-
ging pits, erecting artificial shields and 
fences, relocating the earth station, 
replacing antennas, etc. Inexpensive 
solutions include installation of filters 
at RF and/or IF frequencies and under-
taking thorough signal troubleshooting 
at the TVRO site (look for ungrounded 
equipment, unshielded equipment, extra 
long cable runs, etc.). 

Normally, however, a filtering system 
is used in most locations encountering 
TI problems. If you are using or plan-
ning to use a TVRO filtering system, 
ensure that the filters used are not 
affecting the data transmitted with the 
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Micro-Beam m 
The Cable Expansion 

Problem Solver 
Innovation in Cost-Effective CARS-Band Microwave Technology 

Turn your cable expansion 
goals into a working reality 
with MICRO-BEAM", the 
Channel Master® CARS-
band microwave relay 
system designed for 
cost-efficiency and 
flexibility...two im-
portant bottom line 
considerations in any 
cable expansion plan. 

Both of our 1 and 5 watt systems 
offer you more for your investment. 
With MICRO-BEAM" there are no 
"hidden costs- for the equipment 
or services you need to make your 
system operational. Our standard 
system package includes feasibility 
studies, equipment installation, 
on-site service, warranties and 
much more, all at no extra charge. 
And because MICRO-BEAM" is 
basically option free, the system 
you order is in stock, giving you 
the fastest lead time of any 
microwave product on the market. 

In addition, our new microwave 
repeater and microwave multiplier 
offer extra versatility and cost-
savings to your MICRO-BEAM" 
system by consolidating transmitter and 
receiver equipment, as well as allowing 
you to add microwave paths as needed 
without utilizing expensive and often 
excessive, tube type equipment. 

Standard Equipment & Services 

0450 MHz Transmitter 

•300-450 MHz Microwave Receiver 
--i--  i • LNA/Image Rejection 

Tilter/AGC 

•Mounts, Waveguides, 
Connectors 

• Feasibility Study 

• installation of MICRO-BEAM'' 
Electronics 

• F.C.C. Application Assistance 

'Alignment of Microwave Paths 

• I -Year Warranty on Parts & 
On-Site Service 

•24 Hour, 7-days a week, 
Technical and Warranty Service 
(In Continental U.S. Only) 

That's why small cable operators, as 
well as some of the top MSO's like 
United Cable, Centel Cable, Cable 
Entertainment, Sonic Communications 
and Telescripts. use MICRO-BEAM" 

as an alternative to the more expen-
sive systems on the market today. 
They know that a MICRO-BEAM" 
CARS-band system will put their 
money to work profitably. 

Eliminates Additional Headends 

MICRO-BEAM" reaches isolated sub-
scriber pockets and spans natural 
barriers without additional remote head-
_ ends. adapting to your entire 

service including audio, video. 
data and addressability signals 
and commercial insertion capa-
bilities. MICRO-BEAM" also 
saves you that $500 per-
channel descrambling cost by 
allowing you to descramble 
each channel at the main head-
end. In fact. MICRO-BEAM" is 
so compact. it allows you to 
transmit from a weatherproof 
unit that mounts behind the 
antenna. It can even be mount-
ed on water towers, and can 
be placed anywhere in your 
system. not just at the headend! 

Two New Microwave Products 
Channel Master® has added a new 
microwave repeater and microwave 
multiplier to its line of CATV equipment 
products for even greater CARS—band 

system expansion. 

The new Repeater, available in 1 
and 5 watts, is a low noise amplifier 
designed to consolidate transmitter 
and receiver functions, allowing 
microwave links to be cascaded or 
hopped without down-converting 
and then up-converting the signal. 

The new Multiplier allows the 
systematic addition of microwave 
paths to a single transmitter loca-
tion without utilizing tube type 
equipment. Also available in I or 5 
watts, the new multiplier is design-
ed with adequate gain to allow full 
output power over a wide range of 
input power, allowing microwave 
paths to be added as needed. 

Versatility In Signal Delivery 

36-Channel 300 MHz System 
I-Watt:Transmits a fully loaded sig-
nal up to 9 miles in four directions. 
5-Watt: Transmits a fully loaded sig-
nal up to 15 miles in four directions. 

Sample Applications: 

60-Channel 450 MHz System 
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Contact us today and let our staff of 
qualified specialists show you how flex-
ible and cost-efficient your cable system 
expansion can be. now and in the future 
with MICRO-BEAM". 

Contact: Jim Crownover 

RiChannel Master® 
Division of Avnet, Inc. 
Industrial Park Drive, Smithfield, N.C. 27577 
(919) 934-9711 

Reader Service Number 29 
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The presence of TI at a TVRO 
site must be taken as a serious 
threat to the integrity of satellite 

signal reception. 

scrambled signal. One method is to 
evaluate the different video signal 
parameters as indicated in the video 
test (described below) to ensure that 
they meet the minimum required 
specifications. In addition, call the 
descrambler manufacturer with the 
model and type of filters used at your 
TVRO to check if they have been 
successfully tested with the scrambling 
system and are not affecting scrambled 
signal data. 
Of particular attention is wideband 

TI such as digital or video types. 
Non-signal-degrading filters will not 
be fully effective in removing such 
wideband interference. Interference sup-
pression in this case must depend more 
on other techniques such as shielding 
and/or employing microwave phase 
cancellation methods available from 
respective manufacturers. 
The presence of TI at a TVRO site 

must be taken as a serious threat to the 
integrity of satellite signal reception. 
Interference-free reception can be at-
tained and TI proliferation in your area 
prevented by obtaining and maintain-
ing appropriate licenses from the FCC 
and through continued monitoring of 
any new proposed microwave paths 
within coordination distance of your 
TVRO. 

Monitoring the signal parameters 

The carrier-to-noise ratio—the rec-
ommended carrier-to-noise ratio at the 
TVRO site is 12 dB or higher. This ratio 
should correspond to a video signal-to-
noise ratio of approximately 50 dB or 
better. Higher carrier-to-noise values 
indicate superior TVRO performance. 
A slightly lower ratio is no reason for 
great concern, but if your carrier-to-
noise falls to 10 dB or so you may want 
to consider some upgrade possibilities. 
The video parameters—the satel-

lite receiver output parameters should 
conform to the audio and video base-
band parameters as set forth in the 
VideoCipher User Guide. If in doubt 
whether your satellite receiver meets 
these parameters, the descrambler man-
ufacturer should be contacted for advice 
and further instructions. In general, 
video parameters should be measured 
at the descrambler output and should 
exceed the signal specifications listed 

in the NTC Report No. 7 prepared by 
the Network Transmission Committee 
of the Video Transmission Engineering 
Advisory Committee. The measure-
ment procedures outlined in the report 
should be used as a guide to undertake 
all pertinent measurements. Details of 
this report are published in the NCTA 
Recommended Practices for measure-
ments on cable TV systems. 

There are, however, three important 
and critical parameters that should be 
measured to ensure that your satellite 
receiver meets the desrambler require-
ments. These specific parameters should 
be measured on an unscrambled signal 
and taken from the composite video 
output of the satellite receiver. A brief 
description is outlined below: 

1. Insertion gain. 
The unscrambled composite video 

signal out of the satellite receiver 
should measure 1VP-P (terminated). 
Connect a waveform monitor to the 
satellite receiver composite output and 
measure a 1VP-P level on an un-
scrambled signal. Make sure the video 
is terminated at 75 ohms when taking 
the measurement. 

2. Chrominance-to-luminance delay 
inequality. 
Remember that data transmitted 

with the scrambled signal can be 
affected by excessive deviation of this 
parameter. The maximum allowable 
chrominance-to-luminance delay inequal-
ity from the satellite receiver should 
not exceed ± 25ns for reliable descram-
bler operation, as detailed in the De-
scrambler Input Signal Specifications 
of the VideoCipher User Guide. The 
chrominance pulse of the Composite 
lbst Signal is used when making this 
measurement. The pulse should be 
normalized to 100 IRE on the waveform 
monitor and the delay inequality com-
puted by observing the aberration in 
the base of the pulse. Measurements 
should be taken at the composite video 
output of the satellite receiver on an 
unscrambled signal. 

3. Gain/frequency distortion. 
Scrambling data also can be ad-a 

versely affected by excessive deviation 
of this parameter. The multiburst por-
tion of the Combination lbst Signal 
should be used to make this measure-
ment. The amplitude of the white flag 
should be normalized to 100 IRE. The 

peak-to-peak amplitudes of each burst 
frequency are measured and recorded. 
The satellite receiver signal parame-
ters should not exceed ± 0.5 dB, 30 Hz 
to 3.58 MHz and -± 1.0 dB, 3.58 MHz 
to 4.2 MHz. Measurements should be 
taken at the composite video output of 
the satellite receiver on an unscrambled 
signal. 
The audio parameters—in gen-

eral, all audio parameters should be 
measured at the output of the descram-
bler: 1) Set the audio levels to their 
nominal levels, 2) verify that the 
frequency response is flat, 3) ensure 
that distortion and signal-to-noise are 
within acceptable limits and 4) evalu-
ate audio cross-talk from both the right 
and left channels. 

Attention should be given to the 
sound quality of the audio signals. 
Carefully listen to the sound quality 
associated with the scrambled signal. 
Any discernable pops and clicks in the 
program sound at normal listening 
levels (most prominent at the higher 
frequencies) indicate reception prob-
lems. Remember that the audio signals 
associated with the scrambled signal 
are carried in the same digital form as 
the scrambling control data informa-
tion. Reception difficulties of the scram-
bling data can then be unveiled by 
detecting audio errors in the form of 
pops and clicks in the sound. The audio 
signal-to-noise now no longer bears a 
direct relationship with the RF carrier-
to-noise. Audio noise now starts to 
appear as clicks and pops instead of 
normal random noise. 

In order to ensure that the TVRO 
site meets its expected RF performance 
requirements and that the descrambled 
signal meets minimum required base-
band parameter values, cable systems 
must undertake measurements at their 
TVRO sites and headends. .iuch mea-
surements can be done by participating 
in the different satellite tests that are 
offered by some programmers for that 
purpose. Such satellite tests should 
encompass a carrier-to-noise test, scram-
bled audio and video tests as well as 
an unscrambled part of a test to allow 
for the evaluation of video receiver 
performance and to verify that the 
descrambler is not causing any de-
gradations or artifacts in either the 
video or the audio signals. • 
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In every industry 
there are leaders who 
are innovative and 
dedicated to pro-
ducing the highest 
quality product. The 
vision of these leaders 
fuels progress; they 
forge ahead and bring 
new solutions to the 
marketplace. Most of 
all, these leaders 
listen to their 
customers and trans-
late their needs into 
products and services 
of the highest 
standard. 

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

MOST FOLLOW 
STANDARDS... 

,,,AVERY FEW 
SET THEM. 

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

Direct cost re-
ductions through 
improved battery 
performance and 

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

Please see us at the Cable-Tec Expo, Booth #216 

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

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

status monitoring 
system provides 

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

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

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

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

IT I 11 
ALPHA TECHNOLOGIES 

\ % 're Here I() BackYou Up. 

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

7033 Antrim Ave. 
Burnaby, B.C. V5J 4M5 

TELEPHONE: 
604-430-1476 
TELEX: 04-356760 

©1986 Alpha Technologies 
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NCTA technical sessions 
This year's NCTA convention, to be 

held May 17 through 20 in Las Vegas, 
Nev., will feature 10 technical panels, 
48 technical papers and 50 or so 
speakers. Here's a detailed schedule. 

Monday, May 18, 1987 
10 to 11:30 a.m. Room B1 
Fiber Optics Design, 
Performance and Feasibility 

Moderator: Jim Chiddix (ATC) 
Speakers: Jack Koscinski, General 

Optronics Corp., "Feasibility of multi-
channel VSB/AM transmission on fiber-
optic links"; Mircho Davidov, Catel 
Iblecommunications, "Fiber optic broad-
band systems, present and future"; 
Hermann Gysel, Synchronous Commu-
nications, "Properties and systems 
calculations of optical àupertrunks for 
multichannel TV transmission using 
analog intensity modulation, single 
mode fibers and high deviation FM"; 
Albert Cutler, British Cable Services 
Ltd., "Fiber-optic supertrunks at 1300 
nanometers." 

10 to 11:30 a.m. Room B2 
Design Issues in Expanded Systems 

Moderator: Ed Milner, Arlington 
Cable Partners 

Speakers: Pat McDonough, United 
Cable, "High frequency/high density 
design criteria"; Daniel Smart, British 
Cable Services Ltd., "Innovative aspects 
of a switched star cabled distribution 
system"; Mark Adams, Scientific-
Atlanta, "Field experience with feed-
forward amplifiers"; Ibm Osterman, 
Alpha Technologies, "Improving power 
supply efficiency." 

3:30 to 5 p.m. Room B1 
"New Tech" Signal Prospects 

Moderator: Brian James, NCTA 
Speakers: Kenneth Quinton, British 

Cable Services Ltd., "Carriage of MAC/ 
packet signals in MATV and CATV 
networks"; E.B. Crutchfield Jr., NAB, 
"Advanced television terrestrial broad-
cast demonstrations"; Craig Todd, Dolby 
Laboratories, "A compatible in-band 
digital audio/data delivery system"; 
Yves Faroudja or Joe R,oizen, "En-
hanced NTSC." 

3:30 to 5 p.m. Room B2 

Improved Plant Design and 
Construction 

Moderator: Norman Santos, Oceanic 
Cablevision 

Speakers: Steven Biro, Biro Engi-
neering, "Computer assisted design of 
CATV antenna towers/antenna arrays"; 
Randall Crenshaw, General Instru-
ment, Comm/Scope division, "New 
super-tough jacket"; Jack Gieck, pro-
fessional engineer, "Percol: a polyure-
thane system to simplify laying of 
buried cable"; Thomas Straus, Hughes 
Aircraft Co., "Advances in AML trans-
mitter and receiver technology." 

Wednesday, May 19, 1987 
10 to 11:30 a.m. Room B1 
Security Considerations: Locking the 
Door to the Candy Store 

Moderator: Ted Hartson, Post-
Newsweek Cable 

Speakers: Anthony Wechselberger, 
Oak Communications, "Encryption-
based security systems as applied to 
broadcast media"; Michael Long, Zenith, 
"An enhanced RF television scram-
bling system using phase modulation"; 
Vito Brugliera, Zenith, "Security con-
siderations in implementing store-and-
forward technology in subscriber home 
terminals"; Mark Medress, M/A-Com 
Telecommunications Division, "Video-
Cipher II." 

10 to 11:30 a.m. Room B2 
Stereo IV and Cable—One Year Later 

Moderator: Karl Poirier, 'friple Crown 
Speakers: Kenneth Leffingwell, We-

gener Communications, "Mutual ef-
fects of BTSC stereo and RF sync-
suppression scrambling"; William 
Arnold, Warner Cable, "BTSC Stereo— 
implementation on normal and scram-
bled channels"; James Holzgrafe, Oak 
Communications, "MTS compatibility 
in encrypted baseband scrambling sys-
tems"; Joe Vittorio, General Instru-
ment, "BTSC measurement in the lab 
and field—evaluating stereo cable equip-
ment"; David Sedacca, Scientific-
Atlanta, "Practical considerations for 
BTSC stereo in the CATV plant." 

12:30 to 2 p.m. Room B1 
Implementing Pay-Per-View 

Moderator: Nick Hamilton-Piercy, 
Rogers Cablesystems 

Speakers: Dominick Stasi, Iblaction, 
"Selective home shopping"; Larry 
Lehman, Cencom Cable Associates, 
"Technical considerations when im-
plementing pay-per-view"; Andrew Fer-
raro, Request Television, "Solving the 
problem of remotely changing cable 
controller levels without extra person-
nel or expensive hardware upgrades"; 
David Woodcock, Centel Cable Tele-
vision Co., "Launching an ANI-
passing impulse pay-per-view system"; 
Nancy Kowalski, General Instrument, 
"Using impulse technology to imple-
ment home shopping." 

12:30 to 2 p.m. Room B2 
Mid-Term Report Card 
on Consumer Electronics Interface 

Moderator: Walter Ciciora, ATC 
Speakers: Richard Merrell, Zenith, 

"Multi-control remote transmitter"; 
James Farmer, Scientific-Atlanta, 
"New options in subscriber control"; 
Walahat Husain, Scientific-Atlanta, 
"EIA IS-15 interface compatibility 
with RF sync suppressed scrambling"; 
Christopher Lewis, Scientific-Atlanta, 
"Implications of the EIA Homebus for 
CATV systems." 

3:30 to 5 p.m. Room B1 
Interactive Paths and Progress 

Moderator: Graham Stubbs, Linear 
Speakers: Kenneth Quinton, British 

Cable Services Ltd., "An overview of 
progress towards interactive services 
in the United Kingdom"; Robert Bridge, 
Alpha Technologies, "A remote status 
monitoring system for one-way cable 
plant"; Anthony Aukstikalnis, General 
Instrument, "The interactive evolu-
tion"; Richard Citta, Zenith, "Per-
formance history in two-way cable 
plants utilizing a PSK communication 
system." 

3:30 to 5 p.m. Room B2 
Satellite Issues 

Moderator: Norman Weinhouse, N. 
Weinhouse Associates 

Speakers: Paul Heimbach, HBO, 
"FSS Ku-band satellite distribution 
of television signals/Ku-band program 
delivery to cable systems"; Andrew 
Setos, Viacom Networks; James Mc-
Kinney, FCC, "FCC overview of satel-
lite issues." 
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THE TIME TO 
FIND OUT IF 
YOUR SYSTEM 
HAS BUGS IS 
BEFORE 

YOU BUILD IT. 
NOT AFTER. 

That's why you need C-COR's 
professional services. 

When you begin planning your 
cable TV system, a C-COR Sales 
Engineer will work with you to 
evaluate your situation, identify all 
critical design details and offer 
alternatives. 

Once reliable information is 
gathered, our skilled designers will 
build your system on paper and 
thoroughly test it using a computer 
model. The result is finished maps 

with complete design, balancing, 
splicing and powering information, 
plus a bill-of-materials. 

To keep things moving smoothly, 
we'll work with you through con-
struction and activation. Add on-site 
services like technical training, sys-
tem balancing, certification and 
performance testing and you'll see 
that C-COR is committed to meet-
ing your needs from start to finish. 

As a pioneer and leader in the 
design and manufacture of quality 

equipment for cable TV and other 
broadband communications 
systems, we'll put our professionals 
to work for you. 

For more information on the 
many services available at C-COR, 
please call 1-800-233-2267. Or 
write to us at 60 Decibel Road, State 
College, PA 16801-7580. 

aCCOrt WE GIVE YOU MORE. 
ELECTRONICS INC 1k 
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Report on CEBus standards 
effort to the CATV industry 

Consumer Electronic Bus (CEB), also 
known as the Homebus, is an exciting 
new concept being pioneered in the 
United States by the Electronics Indus-
tries Association. The Homebus concept 
provides cable television with new oppor-
tunities to solve some longstanding 
problems and to participate in new 
business, but of course we need to 
understand what it is before we can 
exploit it. 
The idea got started several years ago 

as people realized that a lot of functions 
could be done, or could be done more 
efficiently, if various pieces of equip-
ment could talk to each other. For 
example, we are painfully aware that 
the consumer is faced with a plethora 
of remote controls in his home enter-
tainment center today. So one of the 
activities of the Consumer Electronic 
Bus Committee is to define a universal 
format for remote controls so that a 
transmitter made by one company will 
be able to talk to several devices (such 
as CATV converters, TVs and VCRs), 
without conflict. 
When this standard is a reality and 

equipment supporting the format is 
available, the consumer will be able to 
purchase a remote control transmitter 
that will control several devices, re-
lieving you of the headache of selling 
your subscriber on the idea of another 
remote control. (If you use set-tops with 
addressable remote control enable, you 
could still charge for remote control.) 
The same remote control will be able to 
change channels on the set-top terminal 
and adjust volume on the TV, without 
the subscriber having to worry about 
what is being controlled. 
Another part of the plan is the 

inclusion, primarily in new construction, 
of coaxial cable with outlets in all walls 
of all rooms of the house. This coax 
would be connected to the CATV system, 
so that you will not have to worry about 
expensive installation of coax in a new 
subscriber's home. All you will do is 
connect to the "home headend," called 
the node zero in Chris Lewis' paper. 
Then the subscriber's premises, includ-
ing all of his TV sets, are served by 
cable, and you didn't have to do the 
installation! When the subscriber moves 
his TV set, he simply plugs into another 
outlet as he now does for power. The 
system also will permit him to view his 

A host of companies are 
committed to the 

development of a new 
generation of consumer 
products that will be used 

with this standard. 

VCR, located in the family room, or the 
TV in his bedroom, while insuring that 
the kids can't see the program in that 
room. 

Other parts of the Homebus define 
standards for communications on the 
power line, over the air and on twisted 
pair and fiber. The standards are 
currently being drafted by the commit-
tee and you can expect to start hearing 
more from this activity within the next 
year. 

It's fun to think about some of the 
other things you can do with such a 
system in your house. A computer can 
monitor power consumption of major 
appliances and detect when a problem 
is about to happen by noting changes 
in current consumption. You can rear-
range furniture without having to worry 
about getting cable to the TV or wire to 
your speakers. You can program your 
washing machine to start after the last 
bath of the evening, and the dishwasher 
to start when the washing machine is 
through. 

Or, if you wash clothes during the 
day, you can watch TV while the load 
is running, and a sign can flash on the 
TV to tell you when it is through. You 
can watch TV in your bedroom until 
you're ready to go to sleep. One com-
mand on your remote control shuts off 
all lights and activates the burglar 
alarm. You come home in the afternoon, 
and your garage door opener also 
deactivates the burglar alarm, turns on 
inside lights and perhaps starts the 
microwave oven, all before you have 
pulled into the garage. All of these and 
much more are possible with the CEB. 
All have been seriously proposed and 
in some cases stand-alone equipment is 
available now. The CEB can solve some 
problems for the CATV industry, and 
can provide new sources of revenue for 
those ready to capitalize on a new 
market. 

James O. Farmer 

T
he Consumer Electronics Group of 
the Electronic Industries Associa-
tion has been working on the devel-

opment of a standard which will serve 
to link together the diverse range of 
electrical products in the home. In-
volved in this effort are most of the 
major appliance manufacturers in the 
country, as well as a host of other 
companies that have an interest in a 
particular area of the standards devel-
opment. These companies are commit-
ted to the development of a new 
generation of consumer products that 
will be used with this standard. The 
CATV industry needs to be aware of 
the development of the standard to be 
able to address the integration of these 
new products in their subscriber's 
homes. The Consumer Electronic Bus 
(CEBus) contains three subcommittees 
that will be used to accomplish this 
task. The Single Room (SRbus) sub-
committee serves to link together de-
vices that are meant to operate within 
the confines of a single room, such as 
infrared remote controls. Its also con-
tains the Radio Frequency (RFbus), 
used to define primarily RF linked 
remote controls. The Power Line (PLbus) 
subcommittee uses power line carrier 
transmissions to provide mainly AC 
powering control. The Wired (WIbus) 
subcommittee contains three separate 
medium that are all under the control 
of that subcommittee. The Twisted Pair 
(TPbus) is concerned with telephone 
type communication and interface. The 
Coaxial (CXbus) deals with broadband 
signal delivery. The last bus is the 
Fiber Optic (F0bus) which uses optical 
fiber as the transmission medium. 
The intent of the CEBus effort is to 

provide a method of communication 
between devices on the bus. Additional 
consumer features will be available, 
such as the use of your TV remote 
control to turn on outside lights at 
night. You would also be able to use 
your downstairs VCR as a video source 
for the TV upstairs and be able to 
control that VCR through the TV's 
remote control. The possibilities are 
limited only by the extent of CEBus 
compatible devices in the home and the 
needs of the consumer. The consumer 

Chris Lewis, project manager, Scientific-
Atlanta 
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GROWING BIGGER SHOULDN'T 
MAKE YOUR SIGNAL GROW 

With Standard's Agile 24 receiv-
ers' loop-thru IF circuitry, upgrading 
your system doesn't have to mean 
degrading your signal, blowing 
your budget, or accumulating lots 
of downtime. 

Instead of replacing your present 
4-way splitter with an 8-way splitter, 
thus attenuating your 4 GHz signal 
output by half, Standard's loop-thru 
feature allows you to maintain full 
power as your system expands. 

All your need is a one-port 
jumper from your splitter to our Agile 
24M master receiver. 

Our loop-thru feature lets you 
drive up to 12 Agile 24SB slave units 
from the master without expensive 
power dividers, and without 
losing signal strength. 

4 GHz 

4 WAY POWER 
DIVIDER 

TO AGILE 24M 

BRAND X 
RECEIVER 

BRAND X 
RECEIVER 

BRAND X 
RECEIVER 

STANDARD 
AGILE 24SB 

Our most relied-upon receiver 
Known industry-wide for depend-

able operation, the Agile 24M is a 
dual-conversion 4 GHz receiver that 

block downconverts to 760-1260 MHz. 
Its active loop-thru design sup-

plies the entire 500 MHz wide block 
of frequencies to Agile 24SBs. 

The Agile 24M's phase-locked 
loop synthesizer and effective AFC 
circuit combines with a temperature-
stabilized dielectric resonator oscil-
lator (DRO) to ensure rock stable 
operation. In areas where microwave 
interference is a problem, optional 
60 MHz and 80 MHz filters can be 
easily installed. 

Simple installation, testing and 
maintenance 

The Agile 24 MISB Series fea-
tures a low-profile 13/4" chassis that 
occupies a single rack space. The 
front panel includes a three function 
meter that displays signal strength, 
C/N, and center tune; as well as 
convenient test connections and 
performance adjustment controls. 
It is Video-Cipher Wu tested and 
approved for all programs being 
scrambled. 

Backed with the industry's 
strongest warranty/replacement 
program 

Our satellite receivers are built 
to last, and our warranty program 
shows it. 

If a unit fails, call us and an 
immediate replacement will be 
shipped within 24 hours. 

If it's within our one-year war-
ranty, the replacement is free. Within 
years two through five, the replace-
ment is only $100. 

For more information on improv-
ing your system, and on the full 
line of Standard Communications 
-MO products, call us toll free at 
8001243-1357 (in Calif. call direct, 
2131532-5300, ext. 275), or mail in 
the coupon below. 

Standard 1 
® Communications 
SATCOM Division 
P.O. Box 92151 
Los Angeles, CA 90009-2151 

Engineered to a new standard 

I'm planning to add satellite channels 
E Please send me a detailed 
brochure 
E Have a sales representative call 

Name  

Title  

Company 

Phone 

Street 

Lty State Zip  
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CEBUS 

will also be able to use non-CEBus 
appliances on the bus, but in order to 
enjoy the full capacity of CEBus, CEBus 
devices will eventually have to be used. 
It is proposed that there will be an 
eventual turnover of products in the 
home that will, over a period of time, 
equip the home with CEBus compatible 
units, at least those devices which that 
particular consumer has the greatest 
interest in. What follows is a status 
report on the coaxial portion of the 
Wired Bus part of that standard, and 
an explanation of how this standard 
may effect the future of CATV. 
A great deal of emphasis has been 

placed lately on the integration of 
consumer electronic devices in the 
home. We are all aware of the arrival 
of the cable-ready TV, VCR, CD player 
etc. and have all seen the level of 
complexity rise in the average piece of 
electronic gear in the home. It is now 
time to address some of the issues that 
stand before the consumer. The main 
issue is "How do I make the most 
effective use of these complex pieces of 
entertainment gear?" There are addi-
tional non-entertainment related home 
integration issues that will also be 
addressed, such as energy manage-
ment, security, appliance timing con-
trol and communication system integra-
tion, but for the near term, and for the 
CATV industry in general, the most 
significant issue is the development of 
the home entertainment center. The 
issue of how that center will be inte-
grated into the existing CATV system, 
and what additional features can be 
offered by a MSO to allow them to 
derive economic benefit and customer 
satisfaction from this developing stan-
dard are important emerging consider-
ations for the CATV industry. 

New concepts 

There are several new concepts in 
the industry which are consistent in 
principle to the work of the CEB. The 
CATV industry is seeking ways of 
becoming friendlier with the home 
entertainment center concept. The re-
sultant developments may lend them-
selves very well to integration into the 
WIbus methodology. The underlying 
motivation with some of these concepts 
is to provide an increased quality of 

The Star of our 
family 
gabs 

much 
attention . 
Pat. #4,451,803 

COMTRONICS INC. 

EAGLE COMTRONICS, INC. 4562 Waterhouse Rd., Clay, N.Y. 13041 
Reader Service Number 3 
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service to the consumer and this is 
where there is strong alignment. One 
has only to look at the list of who is 
involved in the CEBus effort to see that 
the consumer electronics industry is 
serious. 

The coaxial portion of the WIbus 
standard has evolved a great deal over 
the last 12 months. It was started with 
the ground rule of trying to provide a 
broadband delivery system to a greatly 
increased number of outlets in the 
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„the rest of us joined 
together to get the 
attention we deserve. 

The Eagle trap is the biggest selling and best known 
product manufactured by Eagle Comtronics. In fact, 
since the advent of cable television, it has constantly 
held the spotlight as the most popular CAN security 
device in the industry 

But Eagle Comtronics manufactures an entire family 
of superior CAN security devices and distribution pro-
ducts. And though they may not be as well known to 
you as the trap, they are all cast from the same 
proven mold. 

Programmable and Addressable 
Descramblers, Headend Scramblers, 

Remote Computer Slave Control, 
Test Equipment. MADE IN USA. 

2, 4, and 8-way Brass "F” Port Directional Taps•-100% 
Pressure Tested & Polyurethane coated. 
MADE IN USA. Splitters. •Pat. #4,311,974 

Traps, Decoding Filters, Multiple Channel Traps, High & 
Low Pass Filters, Brass & Plastic Shields, Security Tools, 
IF & RF Encoders and Lower Adjacent Sound Oscilla-
tors. MADE IN USA. 

Batch Descramblers, Band Pass Filters 
and Video Amplitude Controller. MADE IN USA. 

COMTRONICS INC. 

Meet the Family 
EAGLE COMTRONICS, INC. 4562 Waterhouse Road, Clay, New York 13041. 

TO ORDER, CALL TOLL-FREE: 800-448-7474 In New lbrk, call 315-622-3402 /In Canada, call Deskin Sales, 416-475-1412/ In Europe, 
call Electro Service, Brussels, Belgium, 011-32-15-209575. 
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The downstream cable is very 
similar to the cable which 

already exists in the majority 
of homes. 

FIGURE 2 WIBUS COAXIAL FREQUENCY ALLOCATION 
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home, while at the same time trying 
to address the major issue of system 
installation and minimum level of 
system complexity required to effect a 
value worthy solution for the majority 
of consumers. Various topological ap-
proaches were analyzed including star, 
tree-and-branch and hybrid combina-
tions. Two-way versus one-way was 
also analyzed, with the conclusion 
being that in order for there to be video 
and data redistribution in the home, 
some form of return capability was 
needed. There was also a commitment 

to eliminate the need for an all or 
nothing approach to the minimum 
system. It is strongly felt that in order 
for these concepts to be successful, the 
consumer needs to be enticed to partici-
pate at some minimum level and be 
able to add to the system in a piece-by-
piece fashion. Another important ground 
rule was to provide the capability to 
coexist, or at least be easily adaptable 
to existing CATV systems in such a 
manner as not to lose the current and 
future capabilities that a CATV system 
will provide, whether they eventually 
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Tower 
cable clips 
for proven quality 
and economy 

Tower-leaders 
100,1c in the industry 
Plieî 

• Sure-fit for quick simple installation. 

• Plated, hardened, flat-headed 
Steel masonry nails, pre-assembled 
ready to use. 

• Sizes to fit all coaxial cables, including 
quad and double shielded, hoth single 
and dual systems. Available in black, 
white and grey. 

• Write today for samples and literature. 

Dual Round 

• Sold by most leading 
distributors—Ask for 
Tower by name. 

WELDONE TRADING CO. INC. 

1401 Legendre Street W., Suite 106 
Montreal, Quebec H4N 2S2 
(514) 381-8861 • (514) 387-2503 

gravitate towards embracing the WIbus 
concept or not. 
The proposed coaxial (CXBus) stan-

dard addresses these issues and repre-
sents the current state of thinking on 
how to offer the best overall combina-
tion of performance factors in solving 
the complex issues associated with the 
development of this standard. The 
topology (Figure 1) consists of a two 
cable approach with both runs being 
done in a series loop (daisy chain) 
fashion. The downstream cable is very 
similar to the cable which already 
exists in the majority of homes, except 
for the fact that the cable is tapped in 
a low loss fashion via a low loss 
directional coupler or tap. This was 
done to allow for many additional 
outlets in the home and to make 
possible the associated long runs of 
RG-59 type cable. The proposed outlet 
has 0 dB overall gain, the -20 dB 
coupler being operated in conjunction 
with a 20 dB integrated amplifier. 
Powering for the outlet would be de-
rived from the coax, and the associated 
limitations and extensibility have yet 
to be fully defined. The frequency 
allocation of the cables is shown in 
Figure 2. In analyzing the effect of this 
downstream cable on the existing utiliza-
tion of CATV systems, one can see that 
this system with its 0 dB coupling 
approach and its frequency allocation 
lends itself very well to integration to 
existing CATV system with very little 
if any pain on the part of the system 
operator. 
An upstream cable is also available 

to provide a path for the collection of 
video and data information from the 
various components in the system. This 
additional cable was proposed instead 
of a two-way plant with the associated 
diplexers for several reasons. The first 
was system complexity. Although this 
approach contains an additional cable, 
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TV EQUIPMENT MARKETPLACE 

SPOTMATICTm 

You Can't Buy a Better 

Ad Inserti'cn System 

This is the system everyone thinks of 
when someone asks, "What is the mos 
widely used random access ad insertion 
system?" 

The fact is that there are more SPOTMATIC systems in 
use today than any other type of ad insertion system. The 

reasons are simple: high qnality, proven reliability, 
unparalleled factory support, ana an unmatched array of 
features. 

• Completely modular for easy expansion as system 

grows 
• Interfaces with optional Ad Manager", billing and traffic 

software 

Ci a la la 

IV ere me 
I 

• 

Expandable to 32 channels 
with 32 VCR % inserting ads 
Full random access or random pod operation 
Front-panel keyboard or optional personal computer 
control 

• Complete turnkey packages available 

• Quick delivery 
• Broadcast quality vertical interval switching 
• Automatic logging with advertiser-sorted printout 
• Automatic bypass of malfunctioning VCR 

• Automatic return to satellite in event of VCR or power 
failure 

Channelmatic, Inc ,821 Tavern Rd., Alpine, CA 92001. Or phone (800)231-1618 or (619)445-2691. 

BROADCASTER ITM 
PROGRAMMABLE 
VIDEOCASSETTE 

CHANGER 
Access 15 cassettes to play 
in any order 

Uses one Sony VP-
5000 series 3/4" VCR 
Easy to program. stores 
up to a full week's 
sc h ad u le 
Highly reliable 
mechanism uses no 
belts, chains, gears 
Suitable for broadcast, 
cable, industrial, 
educational, and 
government 
installations for any 
multiple-tape playback 
requirement 

ChanneL•natic, Inc. 821 Tavern Rd, Alpine, CA 92001 
(800)231-1618 or (619)445-2691 

Ma IM IIM MI 

ZWOCRRT77 - —,r, 

Like two systems for the 
price of one 

A new concept in ad inserÉon allows low cost 
fully random access ad playback with one 
through four VCR's on ore channel, two VCRs 
on each of two channels, or four VCRs shared 
between two channels. Features full stereo 
audio capability, preview bus, computer-adjusted 

▪ audio levels, user-friendly CRT terminal interface 
111 for easy scheduling, advanced audio and video 
111 switching circuitry, front panel status display, and 

unlimited system exoansion capability. Traffic 
▪ and billing software available. Contact 
▪ CHANNELMATIC, 'NC.. 821 Tavern Rd., Alpine, 

CA 92001 (800)231-161E or (619)445-2691 

me* 

FREE 

CATALOG 
Write for our brand new catalog of 
television and cable system equipment 
Everything from automatic ad insertion to 
playback systems to audio and video 
switching to signal processing and control 

Complete product line listing with photos, 
block diagrams, and comprehensive des-
criptions and specifications. Enough detail 
to spec out your own custom system. Cata-
log will become a valuable reference. And 
it's yours just for the asking. Write, call, or 
circle the bingo number. But do it soon. 

Channermatic, Inc. 821 Tavern Rd. Alpine, CA 9200 
(800)231-1618 or (619)445-2691 

ARE YOU THROWING  
MONEY AWAY?  

Losing verification data is just the same as throwing 
money away, and who in their right mind would do that. 
Make sure when you run somebody's ad you get paid for 
it. The LOGMAT IC", and LOGMATIC JR:", logging and 
verification systems always get their data when used in a 
system with SPOTMATIC JR. and LI'L MONEYMAKER 
low-cost ad insertion systems. 

L OGMA Tr 

LOGMATIC 

The LOGMATIC contains a 4000-event memory and 
interfaces to an 80-column printer or to a PC for data re-
trieval. The LOGMATIC JR. has a built-in 20-column prin-
ter and real-time clock. It prints the event record as the 
event occurs. Both loggers feature automatic operation, 
and they record insertions on four channels. 
Cat or write for more information. You don't have to 

ese money for unverified spots. Channelmatic, Inc. 821 
Tavern Rd. Alpine, CA 92001. (800)231-1618 or 
(619)445-2691. 

NETWORK SHARE 
SW1TCHER 

Inserts ads into four networks from one ad 

SOUrCe. 

Inserts ads one network at a time on a first 

come, first served basis. 

• Four Digital DTM F cue tone decoders. 

• Four preroll delay timers one for each 

network. 
Composit sre out put to facilitate vertical 

interval switching. 
• Cue tone decoder disable switches. 

• Power fail relay bypass. 
• Inputs and outputs for controlling ad 

insertion devices. 

"IL 

NSS-AA NETWORK SHARE SW1TCHER 

CHANNELMATIC. INC. 821 Tavern Rd. Alpine, CA 92001 
(800)231-1618 or (619)445-2-69T 

LIKE GETTING 
YOUR MONEY FOR 

NOTHING AND YOUR 
CHECKS FOR FREE 

Make Money the Easy Way — Put either 
SPOTMATICJR.TM or LPL MONEYMAKER", to 
work for you now. They are the lowest-cost 
tools you can use to automatically insert local 
ads into cable TV programming. You have one 
unit controlling one VCR to put ads on one 
channel. Equipment overhead is very low. 
Switching occurs during the vertical interval for 

broadcast quality transitions. Once the system 
is programmed by the operator, it operates 
automatically. 
The SPOPvIATICJR. has a built-in printer for 

verification records; however, both the U'L 
MONEYMAKER and SPOTMATICJR. inserters 
connect easily to a LOGMATIC", logging and 
veriliCaliOn system. With optional software, this 
enables computerized data retrieval and 
automated billing and report generation. Write 
now to see just how little it takes to get into 
automatic ad insertion. 

Channelmatic, Inc. 
821 Tavem Rd., Alpine, CA 92001 
(800)231-1618 or (619)445-2691 

Does the high cost of 
monitor switchers have you 
behind the eightball? Then 
you need to 

PUT AN 
EIGHT BALL -1m 
UNDER YOUR 
MONITOR-
8x1 Very Low 
Cost Switcher 
It Is an integrated circuit-based monitor 
switcher featuring broadcast quality stereo 
audio and video switching. Lighted 
momentary contact pushbuttons are field-
legendable. Its cost is far less than any other 
comparable unit on the market. Write or call 
for information today. 

CHANNEWATlC, i. Pe Tavern Rd Alpine, CA 92001 
1800)231-1618 6)1619)4452691 

Reader Service Number 36 



CEBUS 

The intent of the committee is 
to address the definition of a 
new generation of consumer 

products. 

FIGURE 3 

DOWNSTREAM 

UPSTREAM 

00 

00 

(INTERFACE MODULES NOT SHOWN) 

POSSIBLE OUTLET CONFIGURATION 

it is believed that it will be less complex 
from an installation and maintenance 
standpoint than a reduced spec two-
way plant. Secondly, there is a need for 
redundant frequency spectrum usage 
and this cannot be accomplished with-
out a physically separate cable. Thirdly, 
this second cable is really physically 
no different than the other, although 
the intention is to limit its upper 
bandwidth. It is conceivable that it 
could have the same level of utilization 
in the future and therefore it may not 
be prudent to limit its future capabil-
ity. Lastly, this approach provides the 
capability for common routing of the 
cables, but it does not constrain this to 
be so. It will be possible to have diverse 
routing if the situation requires it. This 
would not be possible with a two-way 
plant. 
The physical mechanism for access 

to and from the CXBus is an outlet into 
which the device to be used is plugged 
in. This outlet (Figures 3 & 4) can be 
jumpered, or it can contain an interface 
module which provides the means for 
tapping the appropriate cable. Outlets 
are run only where needed, or they may 
be placed where there is an anticipated 
need, and in that case a jumper would 
be initially used. The two cables do not 
have to be accessed at every outlet, it 
is really up to the needs of the con-
sumer. 

Essential catalyst 

The essential catalyst for the system 

to work is the Node Zero. It is not a 
digital controller. In its minimum func-
tion it contains the power supply for 
the cables, the isolation amplifier to 
link the up and downstream paths and 
some form of RF level management 
which may be as simple as a variable 
pad. It is here that the existing CATV 
system would be interfaced to a CXBus 
system. A directive injection point 
would be provided, and a low-cost 
amplifier would probably be required 
to increase the available level from the 
CATV system so that there would not 
be a feeder redesign required. The 
interface would be simple, low cost and 
would provide the consumer with the 
same capability that he gets today from 
his cable system, plus the added benefit 
of the CEBus products that he has 
purchased and for which he has paid 
to have the CEBus installed. 
The intent of the committee is not 

to link together today's devices but 
rather to address the definition of a 
new generation of consumer products 
that will be CEBus centered. Interface 
capability to the 1986 VCR etc. will be 
provided, but that is not the primary 
focus. The CEBus devices will be able 
to stand alone, but they will be at their 

best when connected to the appropriate 
bus, and are able to communicate with 
other CEBus devices. The intent of the 
CXbus subcommittee is to provide the 
capability for a simple interface to the 
existing CATV system in a CEBus 
wired home. It is possible that future 
homes wired for CEBus will not have 
to be wired by the cable operator. This 
approach is consistent with the move-
ment in the industry to provide a 
service drop to the home similar in 
concept to the phone company service 
now provided. 
The CEBus standard is coming. MSOs 

need to be aware of the progress of 
standard development and to under-
stand that the standard is the con-
sumer electronics industry's effort to 
provide the best compromise solution 
to a very complex problem. Those 
MSOs who understand the standard 
and adopt appropriate portions that fit 
into their future business plans will 
gain in their success. Those who reject 
at least the coexistence of the standard 
with their current business plans will 
have created for themselves an addi-
tional issue even more complex than 
the evergrowing VCR/cable-ready TV 
issue. • 

FIGURE 4 

USED WHERE NO DEVICE IS CONNECTED AT PRESENT 

SIDE 

DEVICE CONNECTION 

00 

INTERFACE JUMPER 

BACK 

00 
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Your next trencher. 

If it isn't a Case, 

here's what you'll be missing. 
Total control. 
Case offers you standard dual hydrostatic 

drive — one to power attachments, one for 
ground drive. Power metering for both functions 

is direct and extremely precise. Each 
system is independent of the 

other, so you can vary 
ground speed to accom-

modate soil conditions 
without disturbing your 

plow or chainline 
speed — or vice 
versa. 

Hydraulically 
articulated steering 
lets you maneuver 
easily, too. 

The other half of the warranty. 
Most manufacturers back their trenchers with 

a ninety-day warranty on parts only. But the 
warranty on Case trenchers covers both parts 
and labor for six months. Your Case dealer also 
offers one-stop service. 

Isolated plow vibration. 
Our unique eight-point 

suspension and hinged 
drop chute with remov-
able gate isolate vibra-
tion from the machine 
and cable. Service 
loops can be restrung 
without cutting or splic-
ing. And only Case offers 
a front trencher, rear 
plow combination. 

Underground versatility. 
Your Case trencher is more than just a trench-

er with our backhoe, Hydra-borer® or cable 
layer attachments. Case versatility also lets you 
mount most of these primary tools front or back. 

Maneuverability. Warranty. Faster restringing. 
Attachments. Four Case advantages. 
See your Case dealer today and get the 

trenching edge that comes with a Case. 

J I Case 
A Tenneco Company e 

700 State Street Racine, WI 53404 U.S.A. 

Building On Quality' 

760 

ESE 
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CLASSICS 

Transient problems vary 
considerably in different 

systems and in various parts of 
each system. 

Continued from page 22 
Fuses-

1. Protect circuit devices 
rectifiers, transformers, etc. 
transistors. 

2. Slow acting. Slow blow fuses are 

such as 
but not 

used to prevent nuisance tripping. 
3. Firing time is in the order of 1 to 

5 milliseconds to 1/2 second. 
Thermal breakers (Sylvania P/N 
E SB710E3A)-

1. Used in bridger legs in series with 

Fina11y,AtLast, 
JustinTime! 

PROLiiill 500 LASER 
The need for another headend, 
dish, receivers and costly 
labor can be eliminated. 
Install the Graycor Prolink in 
less time than you could 
imagine saving thousands of 
dollars. No FCC permit, no 
easement permits to compli-
cate your life. Capacity up 
to 42 channels with 
excellent carrier to 
noise at distances 
that will astound 
you. The Graycor 

500 was chosen recently 
in a shoot-out against 
another brand (that resembles 
a stove pipe) by one of the 
nation's major MSO's. Visit our 
booth '531 at Cable-Tec Expo 
April 3rd & 4th in Orlando. 
See the prolink in action. 
Delivery is limited so inquire 

now at Midwest 
Corporation operat-
ing since 1950 with 
a 1987 product line 
for the future. 

YOUR EXCLUSIVE PROLINK SOUTHEAST DISTRIBUTOR 

MIDWEST 
CORPORATION 

CATV DIVISION 

1-sooinb-Cd‘:( 

Reader Service Number 38 

fuses to prevent nuisance fuse outages 
due to momentary shorts during tap 
installation. 

2. Has been used in place of fuses. 
Has a slightly lower firing time. Con-
tact could weld shut. Series fuse should 
be used. 

3. Cycling on permanent short can 
affect other bridger legs. 
Crowbar circuit— 
Used in the amplifier D.C. power 

supply to sense D.C. overvoltage which 
may be caused by transients. Zener 
fires an SCR which clamps DC voltage 
to low level and blows DC fuse. 
Thyrite pellet arrestor— 
Used across primary power supply 

to reduce transient load on primary. 
Basically a high current device. 
Time delay relay-

1. Used across power supply to sense 
overvoltage and take power off cable 
system for fixed delay time and until 
transient has passed. 10 to 20 seconds. 

2. Mechanical device. 
3. Slow acting on initial transient. 
4. Has proved effective. 
5. 'fransient clipper should be more 

effective. 
Coupling capacitors-

1. On amplifiers, smallest capaci-
tance value usable as a blocking capac-
itor will limit transients. 

2. On passives, 500 volt capacitors 
are preferable. Actual breakdown and 
test voltages of capacitors are com-
pared below: 

Life rating 
200V 
500V 

Conclusion 

lbst voltage 
600V 
1500V 

Actual 
Break-
down 

Voltage 
2100 
2500 

Transient problems vary consistently 
in different types and in various parts 
of each system. An exact analysis is 
difficult due to the expensive 
instrumentation task which would be 
necessary. 
An upgrading of the grounding 

system, use of transient clippers, surge 
suppressors and proper coupling capa-
citors should solve the majority of 
transient problems. • 

72 Communications Engineering and Design April 1987 



W AVETE IQ 

SAMIIE.6 
The industry's best signal 
analysis meter just got better. 

Introducing the SAMME 
600. Everything the SAME is, 
and more. A frequency range 
of 4 to 600 MHz. Microprocessor 
controlled. Soft-touch keypad. 
Preprogrammed Video/Audio 
frequencies and channel assign-
ments in Standard and HRC for-
mats. "NEXT" key for automatic 
incremental up-channel tuning. 
Internal reference for tempera-
ture variations. 

The SAMME 600 quickly 
measures Hum modulation, and 
can accommodate spectrum 
analyzer display on an asso-
ciated X-Y oscilloscope. 

For the CATV system 
engineer looking for 
the best signal analysis 
meter, there's only 
the SAMME 600. 

For more information 
call us toll free, 
1-800-622-5515. Or write 
Wavetek Indiana, 
5808 Churchman, 
P.O. Box 190, 
Beech Grove, IN 46107. 
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product profiles 

Converter repair 

\CBRADy THE CONVERTER MARKETPLACE' 
1-800-382-BRAD 
IN NY 518-382-8000 

Robert Price 
Senior Vice President 

1023 State Street, Schenectady, NY 12301 

TELEX 650 262 1964 (VIA-WU1) 
Tampa. FL • Cherokee. NC • Fute, WA 

Brad Cable Electronics Inc. 
1023 State Street 
P.O. Box 739 
Schenectady, N.Y. 12301 
(518) 382-8000 
(800) 382-BRAD 
SERVICE CENTERS: 5906 Breckenridge Parkway, Suite 
I, Tampa, FL 33610, (813) 623-1721; 4630 Pacific Highway 
East, Suite B-7, Fife, WA 98424, (206) 922-9011; Highway 
19, Old Socco Road, Cherokee, NC 28719, (704) 497-5314. 
DESCRIPTION: Brad Cable Electronics Inc. is a major 
service center for converters and CATV equipment. Brad 
also purchases used and excess converters and CATV 
equipment. Brad is a major supply house for both converters 
and CATV equipment. Brad has the capacity to service 
12,000 converters at all four locations. Brad celebrates its 
tenth anniversary Oct. 1, 1987. 

C & C CATV Service Co. Inc. 
39B Mill Plain Road 
Danbury, CT 06811 
(203) 748-4488 
CONTACT: Gail Verna 
DESCRIPTION: C & C CATV Service Co. are specialists 
in converter repair. 

cç Cable Converter Service Corp. 54 East Market St. 
Spencer, Indiana 47460 

Cable Converter Service Corp. 
54 East Market Street 
P.O. Box 407 
Spencer, IN 47460 
(812) 829-4833 
PERSONNEL: 
John Wright, President 
DESCRIPTION: Founded in 1977, Cable Converter Service 
Corp. buys, sells and offers a full-service repair facility for 
CATV equipment including converters and line equipment. 
Repairs: Scientific-Atlanta, Jerrold, Oak, RCA, Hamlin, 
Sylvania, Theta Com, ibxscan, Pioneer and more. Locations 
nationwide. 

Cable Link Inc. 
280 Cozzins Street 
Suite 2-A 
Columbus, OH 43215 
(614) 221-3131 
PERSONNEL: 
E. Jack Davis, President 
Bill Holehouse, Director Sales 
Scott Heeter, Sales Rep 
Fritz Juskalian, Sales Rep 
Vonna Richardson, Sales Rep 
Mark Romero, Sales Rep 
Jon Schatz, Sales Rep 
Stan Smith, Sales Rep 
Keith Striblin, Sales Rep 
Charles Hanchett, Chief Eng. 
Quin Williams, Prod. Mgr 
SERVICE CENTERS: 2439 Northeast Loop 410, Suite 
1404, San Antonio, TX 78217, (512) 650-3132; 2582 'Puson 
Drive #2C, Drayton Plains, MI 48020, (313) 673-0818. 
DESCRIPTION: Sales of new and refurbished converters, 
distribution electronics, passive devices and hardware. 
Large, centrally located refurbishing facility for converters, 
distribution electronics, headend and test gear. 
Manufacturers serviced: Arcom, Blonder Tongue, C-COR, 
Eagle, Hamlin, Jerrold, Magnavox, Oak, Pioneer, RCA, 
Scientific-Atlanta, Standard Components, lbxscan. 
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For the next ten years, our 
standards will remain the same... 

• High Quality 

• Competitive Prices 

• Good Customer Service 

While keeping up with the rapid 
changes in technology, and 
growing to better service your 
needs... we will never lower our 
quality standards or the 
emphasis on serving you, 
our valued customer. 

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

Call: 1-800-382-BRAD 
In NY, Call: 1-518-382-8000 

CLEARLY BETTER 

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

5906 Breckridge Pkwy., Suite 1, Tampa, FL 33610, 813-623-1721 

4630 Pacific hwy. East, Suite B-7, Fife, WA 98424, 206-922-9011 

Highway 19, Old Socco Road, Cherokee, NC 28719, 704-497-5314 

SEE US AT THE NATIONAL - BOOTH 1719 
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PRODUCT PROFILE 

converter repair 

L.R. Don Quinton 
President 
Chairman of the Board 

Cable Television Services, Inc. 
120 Erbbe N.E. 
Albuquerque, New Mexico 87123 

505-292-7766 

505-298-1891 

Cable Television Services Inc. 
120 Erbbe N.E. 
Albuquerque, N.M. 87123 
(505) 292-7766 
(505) 298-1891 
PERSONNEL: 
L.R. Don Quinton, President 
DESCRIPTION: CTS provides thorough refurbishment 
inside and out on all converters. Failure analysis available 
for each repaired and refurbished unit. All unit updates and 
modifications offered by original manufacturers are avail-
able through CTS. 
Compurfrace Inc. 
8803 Shirley Avenue 
Northridge, CA 91324 
(818) 886-3551 
CONTACT: Julie Kim 
DESCRIPTION: Converter repair service for Jerrold, Oak, 
Pioneer and Hamlin. 

Electrodyn Corp. 
917 South Rogers Street 
Bloomington, IN 47401 
(812) 334-1023 
DESCRIPTION: Electrodyn repairs all makes and models 
of cable converters, tuners, VCRs, satellite receivers, 
actuator arms, down converters, MATV amplifiers and 
commercial satellite receivers. 

INDEPENDENCE,FCTRONICS INC. 

CONVERTER SPECIALIST 
-REPAIR-

BUY/SELL USED EQUIPMENT 

DOUG JONES, President 117 S. Main 
(816) 836-1094 Independence, MO 64050 

Independence Electronics 
117 East Alton 
Independence, MO 64055 
(816) 836-1094 
PERSONNEL: 
Doug Jones, Owner 
DESCRIPTION: Converter repair at quantity discounts. 
Certain repairs as low as $5.50 plus parts. Independence 
Electronics also manufactures and sells woodgrain over-
lays. 

This 
could 

be 
your Last issue of 
CD 

Unless you send us back the qualification card on the cover. No kidding. Our auditors demand 
that you specifically request the continuation of your subscription in writing at least once a 
year. Do it now, please. 

600 Grant Street, Suite 600 
Denver, CO 80203 
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How to buy, sell and 
repair converters. 

"M anaging your converter inven-tories for profit may require 
turning old converters to cash, 

purchasing new and used equipment as well 
as repairing existing inventories. 

All makes, all models. 
Where do you look for the buyers and 
sellers of each converter make and model? 
Service reps at PTS/Katek talk to more 
system managers everyday about converter 

needs than anyone in the business. PTS/ 
Katek buys all makes, all models and sells 
only to authorized cable systems. If it's not 
in stock, PTS/Katek knows where to find it. 

New Jerrold equipment in stock 
Many distributors only want your big 
orders and work from manufacturers' 
inventories. PTS/Katek has one of the 
largest private inventories. Plus they ship 
every in stock order, large or small, within 
24 hours. 

All repair is not the same. 
Your repair company should work closely 
with manufacturers. This assures trained 
technicians with factory support. Consider 
parts availability, turn-
around, warranty, and 
quality in addition to 
price. It's important to 
know the company you 
ship your convert-
ers to will be in busi-
ness tomorrow. 

Writing the book on addressable repair. 
New chapters are being written on ad-
dressable repair every month. One com-
pany has consistently 
been the leader in 
this area. PTS/Katek 

repairs more address-
able than all repair compa-
nies combined. 

Do it yourself. 

If you have an existing in 
house repair program, 

b, you'll find it economical to 
r sub-contract sophisticated 

repair such as tuners, 
RF, IF, and decoder mod-
ules. Talk to PTS/Katek. 

Call toll free today. 
Talk to the converter 
specialists. If you want 
to know more about 
buying, selling or re-
pairing converters call 
1-800-441-2371. 

DTCIfealiair 
11/ 

The Converter Specialists 

Bloomington, IN Arvada, CO Detroit, MI Indianapolis, IN Jacksonville, FL Jupiter, FL Longview, TX 
Newbury Park, CA Norfolk, VA North Highlands, CA Pittsburgh, PA Westfield, MA Yeadon, PA 
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PRODUCT PROFILE 

converter repair 

KATHLEEN CLARK 
Sales Manager 
Repair Division 

INTRASTELLAR 
ELECTRONICS 

‘`Ouarity eonuEztzt cRel2ait'' 

PAM MORGAN 
Sales Manager 
Brokerage Division 

(312) 658-0300 
200 Berg St. 

Algonquin, IL 60102 

Intrastellar Electronics Inc. 
200 Berg Street 
Algonquin, IL 60102 
(312) 658-0300 
DESCRIPTION: Intrastellar services Jerrold, Sylvania, 
Hamlin, Pioneer, Scientific-Atlanta, RCA and Oak con-
verters. 

0-or 
MAI Communications, Inc. 
MAI CATV, Inc. 
141 Shreve Avenue 
Barrington, NJ 08007 

(609) 547-1600 
(800) MAI-CATV 

TOM GIRARD CONVERTER REPAIR 
President EXPERTS 

MAI CATV Inc. 
141 Shreve Avenue 
Barrington, NJ 08007 
(609) 547-1600 
(800) MAI-CATV 
DESCRIPTION: MAI CATV offers converter repair, strand 
mapping, drafting, as-built splicing and system actuation. 

BUYS 
SURPLUS 

EQUIPMENT 

NEW & USED 

(CONVERTERS, LINE GEAR, HEADEND, PASSIVES, TRAPS, ETC.) 

CALL (614) 221-3131 
Sales and Repair of CATV Equipment 
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Moving? 

o 
Please allow 4-6 weeks for your 
change of address to take effect. 
Send your new address, along 
with a CEDmailing label showing 
your old address, to: 

CEO Circulation 
600 Grant Street, Suite 600 

Denver, CO 80203 
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PRODUCT PROFILES 

converter repair 

PTS Katek 
Cable Services Division 
Corporate Headquarters 
5233 South Highway 37 
P.O. Box 272 
Bloomington, IN 47402 
(812) 824-9331 
(800) 441-2371 
PERSONNEL: 
Gary Wilson, Cable Product Mgr. 
SERVICE CENTERS: 4941 Allison Street, Arvada, CO 
80002, (303) 423-7080; 14745 West Eight Mile Road, 
Detroit, MI 48235, (313) 862-1783; 8492 Brookville Road, 
Indianapolis, IN 46239, (317) 353-6668; 1919 Blanding 
Boulevard, Jacksonville, FL 32238, (904) 389-9952; 150 
Venus Street #7, Jupiter, FL 33458, (305) 747-1808; 110 
Mopac Road, Longview, TX 75601, (214) 753-4334; 828 
Mitchell Road, Newbury Park, CA 91320, (805) 499-8702; 
2476 Almeda Drive, Norfolk, VA 23513, (804) 853-5844; 
6131 Watt Avenue, North Highlands, CA 95660, (916) 
334-2012; 701 Parkway View Drive, Pittsburgh, PA 15205, 
(412) 787-3888; 300 Union Street, Westfield, MA 01086, 
(413) 562-5205; 548 Penn Street, Yeadon, PA 19050, (215) 
622-0450. 

Teletronics Inc. 
Route 20 
Esperance, NY 12066 
(518) 875-6101 
(518) 875-6102 
PERSONNEL: 
Rudy Moentmann, Sales Manager 
Ibm Johnson, Sales Rep 
DESCRIPTION: Repairs Jerrold, Oak, Hamlin and Re-
gency CATV converters. Also manufacturers stock parts for 
Jerrold and Hamlin. 

Western Services 
3430 Fujita Avenue 
Ibrrance, CA 90505 
(213) 539-8030 
(800) 641-2288 in Calif. 
(800) 551-2288 
DESCRIPTION: Repairs Oak, Jerrold, Hamlin, Scientific-
Atlanta, Pioneer, Texscan, Eagle, Magnavox, Sylvania, 

If you would like your company listed in the next 
converter repair callbook, contact Cathy Wilson at 
CED, 600 Grant St., Suite 600, Denver, CO 80203, or 
call (303) 860-0111. 

Goodbye 
Templates... 
ettering Guides. 81\ 
Sticky 'Ripe" -
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HERE'S THE LINEX SCRIBER...No matter what your discipline, 
the most time-consuming aspect of drafting is the application 
of lettering, notes, symbols, title blocks and tables. The Linex 
Scriber is the perfect tool for these tedious tasks. And much 
faster than any of the above techniques! 

THE STEP BETWEEN MANUAL DRAFTING AND CADD...The 
Linex Scriber provides a highly cost-effective alternative without 
the large investment in money, time or people required by 
CADO. If you are already using CADO, you know manual work 
is still required. The Linex Scriber is here to help. 

SIX MONTH PAYBACK... .With the increased speed and produc-
tivity gains, the Scriber can pay for itself within six months. 
Customers have documented justification in only 79 days. 

Please call today for more information or a no-obligation 
demonstration. 

System Starting at 

$2,900.00 
A. D. S. ILINEX, INC. 

AUTOMATED DRAWING SYSTEMS 

3130 Gateway Drive • Suite 400 

Norcross, GA 30071 • 404/448-0977 

Outside Georgia 800/241-3675 • Telex: 54-3602 ADS ATL 
Reader Service Number 43 
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7,  UNTANGLE YOUR 
e  SUBSCRIBERS! 

No more tangled cables. 
No more bulky switches. 
No more confusion with 

changing connections. 

GIVE YOUR SUBSCRIBERS PUSH-BUTTON VIDEO SELECTION CONVENIENCE... 

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

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

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

RMS ELECTRONICS, INC. 
50 Antin Place, Bronx, N.Y., 10462 

CALL COLLECT: (212) 892-1000 (New York State Only) 
TOLL FREE: (800) 223-8312 (Continental U.S.A., Puerto Rico, U.S. Virgin Islands) 

Reader Service Number 44 Copyright 1986 RMS Electronics, Inc. 



New senior member 
Six new SCTE members have at-

tained Senior Member status: Steve 
Bell, president, Video Cable Systems, 
Delta Video Cable and Piggott Video 
Cable; Gary Donaldson, staff engi-
neer, Wometco Cable; Larry Mas-
saglia, western regional engineer, Gil-
bert Engineering; Jonathan Ridley, 
applications engineer, General Instru-
ment; Gary Selwitz, assistant chief 
engineer, Warner Cable; and Michael 
Smith, division engineer, Warner Cable. 
Requirements for senior membership 
include at least 10 years experience, 
five of them in CATV, and significant 
contributions to the industry. 

Three new meeting groups also have 
formed, bringing the total of SCTE 
chapters and groups to 33 nationwide. 
The new groups are the Gateway 
meeting group, St. Louis, Mo.; Iowa 
Heartland meeting group, Des Moines, 
Iowa; and the Cascade Range meet-
ing group, Portland, Ore./ep/Officers 
for the Gateway group include Larry 
Lehman, Cencon Cable Associates, pres-
ident; 'Ibm Jokerst, Continental Ca-
blevision, first vice president; Pierre 
Cubbage, Mega Hertz Sales, second 
vice president; Mike Cowley, Cyntec 
Engineering, secretary; and Mike Ayres, 

s, meeting groups 
Cencom Cable Associates, treasurer. 

Contacts for these new groups are: 
Gateway, Larry Lehman, (314) 576-
4446; Iowa Heartland, Dan Passick, 
(515) 266-2979; and Cascade Range, 
Dave McNamara, (503) 667-9390. 
The Chesapeake meeting group has 

also held its first meeting. Elected 
officers are ibm Gorman, Comcast, 
president; Phil Hopkins, Prime Cable, 
first vice president; John Thompson, 
Storer Cable, second vice president; 
Jack Anderson, United Cable, secre-
tary; and Carl Mathews, Sojourners 
College, treasurer. Roy Ehman, Storer 
Cable, was the keynote speaker. Jim 
Higgins, FCC electronics engineer, also 
was on the program. Demonstrations 
of leakage control equipment were 
given by Bob Jackson, lbxscan; Lee 
Stump, Comsonics; and George Ornallis, 
Vitek. Contact 'Ibm Gorman, (301) 
321-6093. 
The Dairyland meeting group also 

has new officers. Barry Nelson is 
president; Neal Mclain and Bruce Was-
leski are vice presidents; and David 
Devereaux-Weber is secretary/treasurer. 
SCTE will co-sponsor the June 15-17 

Northeast Cable Television Tech-
nical Seminar in conjunction with the 

Mike Aloisi of ShowtimelThe Movie 
Channel speaks to members of the 
Chattahoochee Chapter during a recent 
seminar sponsored by the chapter and 
SCTE National in Atlanta. The semi-
nar focused on leadership skills. 

Standing Room Only at Heart of America meeting. The young SCTE group already 
has more than 125 paid members and an energetic board lead by Caters Wendell 
Woody. 

New York State Cable Television Com-
mission. The agenda includes June 16 
sessions on customer satisfaction, lead 
by Larry Pestana, Paragon Cable; 
subscriber interfaces, lead by Vince 
Pombo, TCI; BTSC stereo, lead by 
Steve Fox, Wegener Communications; 
pole climbing and ladder demonstra-
tions, lead by Atlee Cullison, Atlee 
Cullison Training School; and BCT/E 
exams. 

Sessions on June 17 include design-
ing for 550 MHz, lead by Harry Perlow, 
Gilbert Communications; operating at 
550 MHz, lead by Roosevelt Mikhail, 
Warner Communications; and equip-
ment for 550 MHz. For details call (518) 
474-4992. 
A satellite tele-seminar program on 

digital TDRs will be aired April 28 
from 1 to 2 p.m. EST on Satcom IIIR, 
transponder 7. A program on RF field 
strength measurement principles 
will broadcast on May 26, also from 1 
to 2 p.m. EST on Satcom IIIR tran-
sponder 7. 
The Community Antenna Tele-

vision Association, meanwhile, has 
endorsed the Broadband Cable Techni-
cian/Engineer (BCTŒ) certification pro-
gram. 
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classifieds 

HELP WANTED 

Baker_Scott Er co. EXECUTIVE SEARCH 
1259 Rouie 46 Paruppany. NJ 07054 201 263 3355 

Specialists in the COMMUNICATIONS 
INDUSTRY 

CABLE TV, BROADCAST TELECOMMUNICATIONS 
DIVISION DIVISION 

POSITIONS AVAILABLE AT ALL LEVELS OF 
MANAGEMENT. COAST TO COAST 

Call or woo. %n CONFIDENCE 
FEE PAID 

-WE DON'T TALK CABLE, WE KNOW CABLE" 
PRINCIPALS DAVID ALLEN & JUDY BOUER 

EQUIPMENT FOR SALE 

FOR SALE 
1,160 Misc. taps 
275 AMECO amplifiers (mainline, 

bridger, line extenders) 
25 MCE line extenders 
5 Pre-amps off air ch. 5, 6, 9, 11, 13 
5 Band pass filters ch. 4, 6, 7, 8, 11 
5 Strip amp ch. 4, 5, 9, 13, FM 
2 JERROLD channel commanders 
13 30 volt power supplies 

$6,000 
(915) 595-0731 

AERIAL BUCKET TRUCKS 
Large selection geared for CAN 

STANDARD TRUCK 8 
EQUIPMENT CO. 
1155 HIII St S.E. 

Atlanta, GA 30315  78. 
Phone: 1-800-241-9357 BUCKET TRUCKS 

EQUIPMENT FOR SALE 

Bucket Trucks—Used 
Telsta, Versa-Lift, Digger Derricks-10 in 
Stock. 30 other Utility Construction Trucks. 

"We Buy and Sell" 
Opdyke, Inc. (Philadelphia Area) 
3123 Bethlehem Pike (215) 721-4444 
Hatfield, Pa. 19440 

NEMAL 
TAP SALE 
$2.49 Ea. (1000 Lot) 

2/4 Port • While Supply Lasts! 
ASSTD. VALUES — MOST 400 MHZ 

25 Pcs. @ $4.29 ea. 500 Pcs. (0) $2.99 ea. 
100 Pcs. @ $3.79 ea. 1000 Pcs. @ $2.49 ea. 

— ALSO IN STOCK — 
•TrunkIDrop Cable • Connectors 
e Splitters • BT Modulators 

ORDER TOLL FREE: 

U.S.: 1-800-327-5999 
FL: 1-800-52-CABLE 

NEMAL 
ELECTRONICS INTERNATIONAL, INC. 

12240 N.E. 14 Ave., North Miami, FL 33161 i  
(305)893-3924 • Telex: 6975377 

HOW TO RESPOND TO A BLIND BOX 
AD: Box CV (Box Number) c/o 
CABLEVISION MAGAZINE, P.O. Box 
5208 TA., Denver, CO 80217. 

THE 
INSTALL 
PEOPLE. 

Serving the industry 
since 1974 

ENGLISH 

ENTERPRIZES 
P.O. Box 6494 

Orlando, Florida 32853 

3054398-7134 

O Aerial Installs 
O Underground 

Installs 
O Drop Transfer 
O Commercial 

Development 
CI Design 

Cable Television Services 
120 Erbbe N.E. 

Albuquerque, NM 87213 

(505) 292-7766 
—Converter Repairs— 
Jerrold Specialists 

Quality Workmanship 
Fast Turnaround 
Two week normal 

CID 
•Addressing .As Built •Auditing •Data Base 
•C.W.O.'s •Installs •Design/Drafting 
*Quality Control *Strand Mapping •Pole 
Make Ready •Pole Application; Attachment 
Lic •Special Permit Acquisition; RR, City, 
County, State, Government • 

CABLE INSTALLERS & 
DESIGNERS INC 

P.O. Box 42583 
Houston, Texas 77042 

(713) 785-9044 

lall 623 Mn STREET. P 0 BOX 590 • DESHLER NEBRASKA 68340 

,4021365•7520 

LEE ENTERPRISE 

CHANNELCUE 
Complete service & repairs 

fast turnaround & guaranteed 

gimemommommagentemonninvo 

CARPENTER'S CABLE 
CONSTRUCTION 

Route 3 Box 503 B Call Cartis 
Manchester, Ky. 40962 (606)598-6517 

.,:iimmemelimitessimmogammifieguits,,, 
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CLASSIFIEDS 

BUSINESS DIRECTORY 

IBM \IM 
'98MM CABLE SYSTEM 

SURVEY CO. 
MAPPING • DESIGN • AS-BUILTS 
COMPLETE DRAFTING SERVICES 

Planning a project this year? 

Call us for more information. 

17 Peddler's Row 518 North Main Street 
Newark, DE 19702 Tekonsha, MI 49092 
(302) 368-2436 (517) 767-4185 

• INSTALLS 
• AUDITS 
• HOMES PASSED AUDITS 
• CHANGE OUTS 
• APARTMENT WIRING 

Four K Caffe Service 
PO Box 1532 

IDAHO FALLS. IDAHO 83403.1534 
12081 5251998 

Glen J. Everson Kevin B. Logan 

(2PQrin &mâlion (5Qcgeloiro94,à, 

CABLE TELEVISION CONSTRUCTION DIVISION 

(703) 335-1027 
(703) 335-1027 

(703) 791-4075 

D G. Cooper 
Larry Rhodes 
Gary Cooper 

Call now to reserve 
your classified ad space 

for the 

NCTA show issue 
May 1, 1987 

AD COPY DEADLINE: April 9, 1987 
For more Information, contact Christina Panczyk (303) 860-0111 

CED P.O. Box 5208 IA. Denver, CO 80217 

Harold Bigham, Pres. Two Fully Staffed 
(904) 932-6869 Office Locations 

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

Specializes Warren "Herb" Biddle, V.P. 
in Rebuilds (817) 447-1960 

CONTRAC 

CABLE TV 
INSTALLERS 

CONTRACT INSTALLERS. INC. 

UHF Radio Equipped Trucks • Uniformed Installers 

HOUSE INSTALLATIONS 
Aerial - Underground - Pre wire 
APARTMENT INSTALLATIONS 

Post wire - Pre-wire - Commercial Building 
Tap Audits 

Install or Remove Traps and/or Converters 
Drop change over for System Rebulds 

LENNY FISCHER P.O. Box 1564 
(414) 582-7087 Appleton, Wisconsin 54913-1564 

•••.' 

"We are not selling, 
We are buying." 

RESOURCE 
RECOVERY !i 
SYSTEMS 

Ter 
IIRS 
Nationwide purchasers of scrap, 

wreckout and clean coax. 

TOM WOOD, Sr., Marketing Mgr. 
11373 Southton Rd. 

San Antonio, Texas 78223 
(512)633-0630 

TOM WOOD, Jr., Accounts Mgr. 
14127 Langbourne 

Houston, Texas 77077 
(713) 493-5158 
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in the news 

Viacom moves, but to Galaxy Ill 
MTV Networks will be moving its 

programming to a new C-band bird, 
but not to Telstar 303, as originally 
projected. Instead, Viacom's program-
ming is moving to Galaxy III, located 
at 093.5 degrees west. Viacom's move 
to create a new CATV bird is the result 
of its thinking in several areas. C-band 
vs. Ku-band technology is one con-
sideration. Without question, Viacom 
has reservations about Ku-band tech-
nology. It isn't so much the rain fade 
issue, although that's a factor. The 
larger question is "what does Ku do 
that C-band doesn't already do?". Ku 
proponents cite the lack of TI as an 
advantage, but Viacom argues that 
with frequency coordination already 
in place, TI isn't that big an issue for 
C-band receive dishes. Nor is antenna 
size that big an advantage. The reflec-
tors a CATV operator would use at Ku 
frequencies aren't that much smaller 
than existing C-band reflectors, Viacom 
argues. 
The Ku adherents say C-band has a 

limited lifespan, considering the aging 
of existing satellites and the shortage 
of launch capability. Viacom counters 
that existing C-band birds still have 
eight or nine years of life left. Further-
more, the industry already has a huge 
investment in C-band technology and 
the launch capability situation could 
change at any time. Not that Viacom 
has written Ku-band off. It's more a 
matter of going with what works now 
and reserving final judgment for a later 
date. 

Having chosen C-band, there's a 
secondary issue of which bird to be on. 
Galaxy III has a couple of advantages. 
It offers better signal protection capabil-
ity and better back-up. Also, since 
Galaxy III is the newest C-band bird, 
it has the longest lifespan. Why Galaxy 
III instead of Iblstar 303? Price, mostly. 
Viacom simply got a better deal. 
A few logical antenna vendors should 

be happy about the move, because the 
possible result, industrywide, is as 
many as 4,000 additional antennas at 
operator receive sites. But operators 
shouldn't be adversely affected. Viacom, 
we're certain, is working on a program 
to provide antennas to operators who 

need them to look at the new satellite. 
We don't have the details yet, but 
would guess it's going to be an expen-
sive proposition for Viacom, since free 
or reduced-price dishes would likely be 
involved. Dual-beam feeds might be 
an alternative for a small number of 
operators who already are looking at 
Satcom IV and don't have the real 
estate to put in another antenna. 
The FCC, meanwhile, recently 

released a report showing that 30 
percent of the 500 or so transponders 
now aboard the 25 or so active U.S. 
domestic communications satellites are 
completely idle. Another one-third of 
the 524 transponders-154—are used 
only part-time. Leading the list with 
transponder vacancies are owners 
Comsat General Corp. (24); GTE Space-
net with 23; RCA American with 44. 
Hughes Communication, owner of the 
Galaxy series, has a "no vacancy" sign 
out. 
A Multiport (IS-15) test site now is 

operating at ATC's Denver headquar-
ters with two receivers (Quasar and 
Sony) and two scrambling systems 
(Oak and Scientific-Atlanta). lbcom is 
about ready to test its baseband system 
and Zenith also could be ready soon. 
Jim Chiddix, ATC VP, engineering and 
technology, is supervising the test 
facilities. "Cable '87", the 36th annual 
National Cable Television Association 
convention, will be held May 17 to 20 
in Las Vegas, Nev. A full technical 
program is planned, featuring 10 ses-
sions, 48 papers and 50 or so speakers. 
Among the sessions are two-way plant, 
chaired by Graham Stubbs, consult-
ing engineer; improved plant design 
and construction, moderated by Norm 
Santos of Oceanic Cablevision; and 
CATV security considerations, lead by 
Ted Hartson, Post-Newsweek Cable. 
Also on the agenda are a look at 
implementing pay-per-view, chaired by 
Nick Hamilton-Piercy, Rogers Com-
munications; new developments in 
CATV's consumer electronics inter-
face, put together by Walt Ciciora, 
ATC; and a look at new TV signal 
formats, moderated by Brian James 
of NCTA. 
Jim Chiddix, ATC, takes a look at 

fiber optics; Karl Poirier, 'Riffle Crown 
Electronics, examines stereo over cable. 
Norman Weinhouse, Norman 
Weinhouse & Associates, leads a dis-
cussion of C-band vs. Ku-band signal 
delivery while Ed Milner, Arlington 
Cable Partners, leads a group looking 
at design considerations for expanded 
bandwidth systems. Four of the ses-
sions will be held on May 18; six 
sessions will be held on May 19. For 
registration information or details con-
tact NCTA, (202) 775-3606. 
Hughes Aircraft's Microwave Pro-

ducts Division has applied for FCC 
approval for two new products: the 
model AML-FFA-160 microwave feed 
forward amplifier and the model AML-
HPOLE-112 microwave line extender. 
The FFA-160 boosts levels as much as 
10 dB compared to the model AML-OLE-
111 without material degradation of 
noise and distortion performance, the 
company says. The improvement applies 
to both single-channel and multi-
channel applications. 
The new line extender offers about 

5 dB improved output compared to the 
model AML-OLE-111. The new unit 
uses enhanced amplifier technology 
but is essentially identical to the older 
AML-OLE-111 in other respects. Call 
(213) 517-6233 for details. 

Lan'Ibl Corp., the Norcross, Ga.-
based manufacturer of point-to-point 
broadband voice and data modems, has 
four new products, all designed for 
operation at subsplit frequencies. The 
frequency-agile Series 900 modems are 
channel-selectable in 50 kHz incre-
ments from 23.75 MHz to 41.75 MHz, 
opening up an additional 18 MHz of 
operating bandwidth for data network 
managers and allowing point-to-point 
data and voice transmission on two-
way subsplit systems. The model 900A 
carries asynchronous data up to 9600 
bps; the model 900S carries either 
synchronous or asynchronous data up 
to 19.2 kbps; the model 900T is used for 
voice communication; the 900 BPT is a 
portable voice modem; and the 900DC 
functions as a telephone-to-PBX link 
or off-premise extension. Call (404) 
446-6000. 

Wavetek, meanwhile, has introduced 
a new SAM IIIE 600 signal analysis 
meter with 600 MHz tuning range. The 
portable meter makes quick C/N and 
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Satisfaction 
guaranteed. 

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

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

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

All items carry the manufacturer's full warranty. 

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

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

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

IderceOurid 

Call Cable Services with your next order, or for a free catalog: 1-800-233-8452. 

Cable Services Company Inc. 

(In PA, call 1-800-332-8545) 

2113 Marydale Avenue, Williamsport, PA 17701 

Reader Service Number 45 



IN THE NEWS 

New from Belden Wire and 
Cable are cables for long 
distance direct burial and 

aerial use. 

Wavetek's SAM HIE 600 
hum measurements. Call (317) 783-
3221. 
New from Pico Macom Inc. is a 

model PMI-6210 stereo decoder, an 
adapter providing stereo output from a 
channel 3 BTSC type input. A switch 
provides selection of stereo, monaural 
or SAP formats. Call (818) 897-0028 
in California or (800) 421-6511 outside 
of California. 
Barco Industries of Los Gatos, 

Calif. has a new line of VSD 1000 
television demodulators and a VSBM 
1000 line of television modulators. The 
demodulators come in three versions, 
two of which offer five presettable• 
channels, the last of which offers a 
single channel between 5 and 890 
MHz. Single unit prices start at $2,630 
for the demodulators. Call (408) 370-
3721. 
Lectro Products, meanwhile, has 

introduced an improved version of its 
Sentry II standby power supply, incor-
porating the company's "Super Ferro" 
technology, which the firm says offers 
92 percent efficiency. Call (404) 353-
1159. 
New from Belden Wire and Cable 

are new cables for long distance direct 
burial and aerial use. The 1160A and 
1161A cables are low attenuation, 
enlarged versions of the company's 
RG-6 cables, but are smaller and less 
expensive than Belden's RG-11/U ca-
bling. The 1160A is flooded; the 1161A 
has a galvanized steel messenger and 
PVC jacket. Also new is the 1163A 
flexible 75-ohm cable. Call (800) 
BELDEN-4. 
Riser-Bond has a new model 525 

cable designator, a test set containing 
a receiver and transmitters allowing 
operators to identify up to 10 cables at 
a time. The test set containing one 

receiver, five transmitters, manual and 
carrying case sells for $395. Call (402) 
694-5201. 
ABC Cable Products is the new 

marketing arm for Cable Exchange's 
line of remote control units, which 
includes Jerrold compatibles (DRX, 
LCC, DIZZ, Starcom VI), Scientific-
Atlanta model 8550 and ibcom model 
5503 compatibles. Call (303) 694-6789 
or (800) 422-2567. 
A second-generation FMT633 stereo 

modulator is new from FM Systems. 
The FMT633 uses the National Semi-
conductor "DNR" noise reduction 
system and is BTSC-compatible, al-
though not BTSC format. Call (800) 
235-6960 outside of California or (714) 
979-3355 in California. 
A variety of new filters are available 

from Microwave Filter Co. The model 
5255 channel deletion filter removes 
one data channel and allows reinser-
tion of another. Designed for LAN 
applications, it sells for $425. The 
model 5620 low pass filter fits on the 
input of an AMDAX data translator to 
reduce bandwidth used for point-to-
point data on a broadband system. It 
sells for $675. The model 5427 bandpass 
filter provides isolation for a four-
channel segment of the superband. It 
sells for $1,425. The model 5375 
bandpass filter isolates single channels 
in multi-vendor LANs. It sells for $792. 
The model 4754A filter network deletes 
all low and high band channels in a 
CATV or SMATV system so other 
channels can be reinserted. It sells for 
$2,200. The model 5531 double micro-
notcher identifies and suppresses two 
interfering frequencies or provides 
deeper suppression on one satellite 
frequency. It sells for $575. The model 
5246 waveguide bandstop filter pro-
tects CARS band C-group reception 
from interference caused by nearby 
transmitters. It sells for $925. Call 
(315) 437-3953. 
A new catalog detailing cable pull-

ing reels is available from General 
Machine Products Co. Call (215) 
357-5500. 
At Tocom, Richard Brown is new 

manager, marketing for lbcom sys-
tems. Brown was formerly manager, 
new business development for ibcom. 
Michael Pieson, maintenance tech-

nician, Group W Cable, Prescot, Ariz.; 

and Billy Williams, line technician, 
McCaw Cablevision, Clovis, N.M., 
are new recipients of the SCTE lbch-
nical Scholarship for January and 
February 1987. 
Dennis Coslo is new production 

manager with Broadband Networks, 
the broadband LAN component com-
pany headed by Joe Preschutti. Coslo 
will oversee all manufacturing opera-
tions. Call (814) 237-4073. 
George Butts Jr. is new sales 

engineer, data, for C-Cor Electronics. 
He will provide technical sales support 
for C-Cor's LAN products in the East. 
He can be contacted at (215) 259-3153. 
Also, Robert Beaury is new manager, 
data market, charged with responsibi-
lity for developing C-Cor's LAN mar-
keting plan. William Margiotta is 
new regional account executive for the 
Southwest. He can be reached at (619) 
576-0808. 
At Midwest Corp., Wayne Daniels 

and William Brookhiser are new 
sales engineers while Bruce Furman 
is new sales representative for the 
Northeast. 
And TRW Information Networks 

Division has a new director of market-
ing and sales—Wayne Martson. IND 
is the division responsible for the TRW 
Concept 2000 line of broadband, base-
band and PC LANs. 
Jerrold will hold a two-day tech-

nical seminar on broadband LAN tech-
nology in Washington, D.C. at the end 
of April, although the precise date 
hasn't been set yet. Tuition for the 
seminar is $195. For details call Lori 
Waddle, (800) 847-0721. 
A seven-cassette tutorial on local 

area networks is available from the 
Association for Media-based Con-
tinuing Education for Engineers 
(AMCEE), a consortium of engineering 
universities. The series rents for $875 
and has a study guide for $36.50. Call 
(404) 894-3362. 

Jerrold's 1987-88 cable technical 
seminar schedule has been set. The 
dates and sites are: June 16-18, Chi-
cago; July 14-17, Philadelphia; Aug. 
18-20, Atlanta; Sept. 15-17, Kansas 
City, Mo.; Nov. 17-20, Philadelphia; 
Jan. 12-14, 1988, Los Angeles; Feb. 
9-11, 1988, Orlando, Fla. For details 
call (215) 674-4800, ext. 4189. 

—Gary Kim , 
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FOR THE LIFE OF A SYSTEM 

cuagman Galvanized Steel Moldir.z. 
Imagine never having to worry about protecting bare cable from extreme heat, cold, 

salt air, humidity or vandalism ... again. 
Imagine never hearing complaints about plastic molding cracking, warping or 

falling off walls... again. 
Imagine never having to spend the hours nor the cost of "AVERAGE" molding 

installation time ... again. 
Imagine no longer. 
GUARDIAN has Rapid-Fire installation time ... Aesthetic Lines ... is Extremely Resis-

tant to all types of weather and vandalism ... and is backed by an unheard of 15 
year warranty. 

Just snap GUARDAN onto any interior or exterior surface and slide in our custom 
fittings. 
Then ... find something else to worry about for the next 15 years. 

ro oi,•_)E.• • m cam- r vbd 00) 222-21„ 
rei! Pe", 

6820 N. Broadway, Suite E 
Denver, CO 80221 (303) 428-9141 
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Stereo television on cable is 
here and is gaining more 

adherents. 

Continued from page 36 
These amplitude pulses are ideally 

stripped in the TV limiter, and do no 
harm. In practice, however, the TV 
sound system exhibits some degree of 
AM to FM conversion, so an artifact 
from the scrambling process appears 
on the audio. Since the BTSC pilot 
carrier and the scrambling-related 
pulses are both locked to the video line 
rate, the artifact introduced will be 
equal in frequency but at an arbitrary 
phase with respect to the pilot carrier. 
This causes some phase shift in the 
pilot seen by the decoder, which in turn 
causes some loss of separation. 
The degree of separation loss is a 

function of the amplitude of the resul-
tant pulses (some systems overlap the 
two and others space them), and of the 
amount of AM/FM conversion in the 
TV receiver. Tests to date indicate a 
reduction in the separation when scram-
bling is employed. Since the reduction 
is partially a function of the receiver, 

we are reluctant to quote numbers, 
except to say that it is adequate. Stereo 
television on cable is here and is 
gaining more adherents. In most cases 
the system works, or can be made to 
work with minor changes. The most 
severe problem is that systems using 
baseband converters will have to find 
a way around their inability to pass 
stereo. Baseband converter manufac-
turers are supporting this need, though 
volume control presents a conflict in 
subscriber services. Since changes only 
have to be made at the homes of 
subscribers requiring delivery of BTSC 
stereo, the changes can be phased in 
over several years. 
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T4 Drop Cable with lifeTime" Pro-
tectant Gives 3 Times Longer Life. 
You've been asking for an aerial drop 
cable that lasts. Now TFC delivers. 
with a true long-life cable — tested 
and proven to have at least three 
times the corrosion resistance of or-
dinary drop cable in aerial service. 

Our popular T4 Drop cable is now 
available with our exclusive lifeTime 
protectant. This revolutionary new 
formulation coats the aluminum 
braid and underlying tape forming a 
moisture and corrosion barrier to 
prevent degradation. Plus internal 
connector damage is greatly retarded 
as a result of being in compressed 
contact with the coated braid. 
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FINALLY THERE'S 
AN AERIAL DROP 

THAT 
LASTS 

AND irP" 
LASTS TIMES FIBER COMMUNICATIONS' INC. 

AND 
LASTS 

Our new lifeTime protectant was spe-
cifically formulated for aerial use, so 
of course, it won't drip. But more im-
portantly, it maintains its fluid con-
sistency over the wide temperature 
range to which aerial cables are ex-
posed. 14 Drop with lifeTime — 
there's a lifetime in our new cable. 

Cable Products Division 
358 Hall Ave., P.O. Box 384 
Wallingford, CT 06492-0384 
(203) 265-8479 800-TFC-CA1V 

an LI. » company 

Please see us at the SCTE Show, Booth #319 



Now Anixter puts CommiScopé 
Coaxial Cable even closer to 

your next rebuild! 

• 
...That's because we've added additional stock 

to all of our on-line computer_linked distribution 
centers located throughout North America. 

Anixter has a "just-in-time" delivery service that 
puts your rebuild trunk, distribution and drop cable 
at the job site where and when you need it. So don't 
buy more cable for rebuilds than you need. 

Remember, at Anixter, Service is our Technology." 

MIKIEL 
(DMMUNICATIONc 

WEST-ANAHEIM: (714) 778-4414, (800) 854-0443: ANCHORAGE: (907) 
274-8525: DENVER: (303) 373-9200. (800) 841-1531. SEATTLE: (206) 
251-6760. (800) 426-7665: MIDWEST-CHICAGO: (312) 364-7000. (800) 
544-5368; DALLAS: (214) 484-2933, (800) 231-5006: SKOKIE, IL HDOTRS: 
(312) 677-2600: EAST-ATLANTA: (404) 449-6533. (800) 241-5790: CIN-
CINNATI: (513) 733-9100. (800) 543-0113; NEW JERSEY: (201) 328-0980. 
(800) 631-9603; ROCHESTER: (716) 426-3440. (800) 252-7516: TAMPA: 
(813) 626-7115. (800) 237-6466: CANADA-CALGARY: (403) 250-9646: 
MONTREAL: (514) 636-3636: TORONTO: (416) 625-5110; VANCOUVER: 
(604) 321-5885. 

In an emergency. weekends and holidays or after 5 P M call toll tree 148001 323.8167 
CORPORATE OFFICES. ANIXTER BROS., INC.. 4711 Golf Road. Skokie. IL 60076. (312)677-2600 
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Mail To: 
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D Please send me more information on 
Comm/Scope's coaxial cable. 

Name  
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Company  

Address  

City State Zip  

Telephone  

1 

'Comm/Scope is a division of General Instrument 1987 Anixter Bros.. Inc. 
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