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TEN DEMANDMENTS

With the FCC'’s intensified enforcement of signal leakage limits, vou can’t afford
questionable quality or erratic sensitivity in a leakage detector for your system.
That’s why it pays to heed our Ten Demandments
and not simply settle for any leakage detector.
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Demand “Standards,” not “Accessories.”

Be sure you get all necessary equipment—
anear-field probe, tuned dipole antenna, AC
charger/adapter, headphones, and 50-hr.-
rated rechargeable batteries—as standard.

Demand Quick Delivery.

Be sure you can get your detectors in a
matter of weeks—not months.

Demand the Tracer.

Don’t take chances with either the FCC or
with any other detector. Demand the only
leakage/detector that can meet the Ten
Demandments. Demand The Tracer.

Demand High Sensitivity.

You’ll need all you can get, so demand the
detector with -86 dBmV sensitivity.
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Demand Ease-of-Use.

Make sure it’s lightweight and portable.
With simple controls. And no separate
transmitter required for operation.
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Demand Quality.

With proven reliability. Documented field
success. Plus support from a major US
CATV/electronics company.

Demand Full Frequency Capability.

Be sure you can choose a detector for any
channel frequency—from 54-300 MHz.
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Demand Metered Readings.

For quantifiable results and measurements—
notjust basic “leakage/no leakage” indiocations.

Demand Frequency Trim Adjustment.

From a front-panel control. For accurate
readings of the exact frequency you’re
tracking, not a “nearby” frequency.
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Demand Audile Tne Alarms.

For fast tracking and location-sensing. With
a pleasant, non-abrasive tone.

- For more information, or a demo_nst'raﬁon_lt your
system’s offices, contact your nearlést VITEK sales
representative, or call (201) 287-3200.

AUGAT VITEK Vitek Electronics, Inc. 901 South Ave., P.O. Box 111, Horseheads, NY 14845, (607) 796-2611/2
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INTRODUCING
TRILOGY COMMUNICATIONS

WE’'RE A NEW COMPANY WITH AN ESTABLISHED REPUTATION

If you knew General Cable, you durability, MC? a product line
know Trilogy Communications, that hasn’t generated a single
because Trilogy’s three princi- complaint in 2 years. And
pals are long-time veterans of we’re ready for you and your
General Cable who have ac- business. Here’s to Trilogy

Communications
and here’s to you
...a new beginning
for both of us.

quired the company. Now it’'s
Trilogy Communications and
our combined expertise and
know-how have made it a new
operation founded upon years
of experience.

We’re excited about the .
future. We're offering a product Thlogy . .
line known for its reliability and Communications Inc,

WE'VE CHANGED OUR NAME BUT NOT OUR BUSINESS
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MULTI-BEAM FEEDS

® Maximize your programming capability, by
receiving Galaxy |, Satcom IlI R, Comstar D-4,
Westar 5 and Spacenet with the use of one dish.

® Add to system revenues, through tier expansion.

¢ Eliminate additional land acquisition and the
installation costs of multiple dishes, while increasing
your earth station investment.,

MULTIDISH? -,
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MULTI-FEED? "
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For a complete list of antennas that can be retrofitted
call or write:
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Brian James

rian James is switching hats and changing

horses. He’s been the Canadian cable indus-
try representative to the NCTA Engineering Com-
mittee for about a year. But in September he takes
the reins as NCTA director of engineering. It's a big
saddle, but he’s used to that. What's new is how
much the horse bucks.

“The U.S. is somewhat ahead of Canadian cable
in that it has a better regulatory climate. If someone
wants to try something, well, go ahead and do it.
That really isn't encouraged in Canada at this point.
Operators are allowed only two U.S. services for
each Canadian service—and there are not that
many Canadian services. This is part of the CRTC
philosophy—trying to protect the Canadian culture. That’s sort of been its driving force since it came
into existence, and I’'m not totally convinced the philosophy is worthwhile.

"Certainly, pay TV had been talked about for Canada as long as it had been in the U.S.,” says James.
1958 or ‘59 was the start of the Canadian interest, but nothing was gained until the CRTC finally al-
lowed pay TV in the early 1980s. Also, rate increases were held to a minimum during inflationary peri-
ods until the operators’ bottom line started to hurt. They couldn’t spend money expanding systems or
improving them. Over the last couple of years, things have improved somewhat. Operators are sort of
encouraged to look at other areas of adventure and use the cable for more than just transporting televi-
sion.”

James began his cable career while attending the University of Waterloo, Ontario, studying electrical
engineering. As a student he was employed by a cable company to install second outlets. From installa-
tions, James went into service maintenance, design and some construction. On the final work term, he
was with Jerrold Canada. At that time, | decided that cable was an interesting field and | wanted to
continue there,” says James. After graduation, he joined Switzer Engineering and worked for Sruki
Switzer until Decemher 1981 when he moved to Cablesystems Engineering.

In his position with Rogers Cablesystems, James supervised technical audits of the cable systems. He
also worked as an engineering consultant, the most recent assignment being an NCTA-commissioned
test of competing multichannel sound formats on cable systems. ”'l fee! | was doing worthwhile work
with Rogers, but the NCTA job looked more challenging. Living in the States will be different, but !
don’t have a problem with it,” says James. I like the idea of keeping up on technology. The NCTA job
seems like a good spat for me to stay on top of everything.”

In his new position, James feels keeping on top of changing technology is of the highest importance.
One of the issues he is prepared to deal with is signal leakage and the interaction with amateur radio
hams. “It hasn’t been followed the way it should because of the overwhelming work load of the NCTA.
I'll be attending regular meetings with the ARRL to go over signal leakage.”’ Part of his job also will be
interfacing with the FCC on proposed changes to regulations. The effects these changes will have on
cable systems is of interest to James. “’I'll be discussing those effects with operators and interfacing be-
tween them and the FCC.”

Data communications and the marketing of premium services should be targeted for improvement
throughout the industry, James believes.

"I think cable has to find areas where it can do a good job, better than the telephone company, and
get into data communications. We have to get into dedicated systems, sort of an institutional route,
rather than trying to piggyback them with television services.”’

If pay growth rates are slowing down, duplication is to blame, James argues. “If a consumer buys
HBO and Showtime, he sees a lot of duplication there, and people are wondering whether they need
both. If the economy stays healthy, they’ll keep both services,” he says. “The whole industry is some-
what economy driven as far as the discretionary channels go.”

Marketing also has to change so people know what cable offers and what to expect, he adds.

—Kathy Berlin

6/September 1985 Communications Engineering & Design



Belden's drop cable with DUOBOND PLUS™ shield helps you

HOWTO
TAKE THE

RECALL OUT
OF THE INSTAL

prevent costly call-backs. It's also the most shield-effective drop

cableinthe CATVind

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 transferim-
pedance graph demonstrates
this effectiveness.

The added benefitis easier ter-
mination. This means less
chance for error, resulting in
greater shielding integrity and
reliability. It also means fewer

4

ustry.

Easier termination for maximum shielding integrity.

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.
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Belden’s unique shield protection.
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Duobond Plus’shield
with shorting fold

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

Belden’s exclusive
shorting fold

Cellutar
polyethylene core

Drop cables with the DUO-
BOND PLUS shield are avail-
ablein 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 Elec-
tronic Wire and Cable, P.O. Box
1980, Richmond, IN 47375.
Phone: 317-983-5200.

Thereis no equal.

© 1984 Belden

Reader Service Number 4
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The decibel

By Archer Taylor
Malarkey-Taylor Associates Inc.

* . .
& Whatis adecibel?
A: Onetenth of abel, stupid!

I believe most engineers and
technicians recognize that the decibel
always represents a power ratio.
According to Ohm’s famous law, a
power ratio also can be stated as the
square of the corresponding voltage
ratio, but only if the voltages are
measured across the same resistance.

PP, = (L YR)AER)
(E, /E,)? decibels
10 log (P /P,)
10 log (E,/E,)?
20 log (E /L )

However, | have discovered that
some technicians, and even some
engineers, do not realize that “dBmVv”’
represents a power level, even though
the “mV"” stands for millivolts. This is
because the "dBmV'" is always
measured across a 75 ohm resistance
{or is corrected to 75 ohm). “dBmV” is a
special case of the decibel in which the
denominator of the ratio (P, above) is
always the power level represented by
one millivolt across 75 ohms, or 13.33
nanowatts (billionths of a watt).

P, (0.001%/75 = 13.33x10 watts.

Whether you define the dBmV as 10
times the logarithm of the power
relative 1o 13.33 nW, or 20 times the
logarithm of the voltage relative to |
mV across 75 ohms, “dBmV" is a power
ratio.

The chief engineer of an old-line,
prestigious, pre-World War |l
instrument company once called me to
complain about what he called the
“ambiguity’” of the dBmV unit of
measure. He pointed out, quite
correctly, that the 1 millivolt output
from the 100,000 ohm terminal of his
signal generator was not the same thing
as 1 millivolt measured by a signal level
meter with 75 ohm input (sometimes
incorrectly called a field strength
meter). He had failed to note the
important part of the dBmV definition
that specifies voltage across 75 ohms.

dBmV is a power level. Remembering
that will make it easier to understand
splitters, couplers, combiners,
matching transtormers and even
fiberoptical transducers.
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I wish we had a better designation for
our power levels. In the early days of
cable TV, 35 years ago, Jerrold invented
the term "“dBj.”” After a couple of anti-
trust judgments, the dBj gave way to
the dBmV.

At one time, the Engineering
Committee considered dBn, referenced
to one nanowatt, or about -11.25 dBmV.
But the risk of confusing dBn and dBm
is just too great.

A serious proposal was made to use
the term dBc (¢ for cable) to avoid any
inference about voltage. But, just at that
time, three Canadian CATV equipment
suppliers were merged to form a new
company now known as Delta-Benco-
Cascade—DBC. So, it was back to the
drawing board.

Maybe CED (or the SCTE) should run
a contest for an acceptable substitute.
The winning suggestions would have to
be accompanied by a foolproof plan for
promoting the new term. The winner
could be enshrined in the Cable Hall of
Fame.

If you ever have occasion to convert
decibels (db) to power (or voltage)
ratios, but do not happen to have a
conversion chart, calculator or even a

slide rule (remember them?), hereis an
easy way to make your own chart while
watching TV in the motel. Hf you
remember that zero dB is aratio of 1.0,
and 10 dB is a power ratio of 10.0, you
only need to know two other facts:
¢ A3dBincrease doubles the power
ratio.
¢ The square root of 10 s 3.16.
Write the numbers 0 to 10 in the left
hand column (see chart).
Step One. Starting fromaratio of 1.0 at
0 dB, double the ratio for each 3 dB
increase.
Step Two. Starting from aratio of 10.0
at 10 dB, half the ratio for each 3 dB
decrease.
Step Three. The ratio for 5dB (half o1 10
dB) is the one-half power (i.e. square
root) of 10. Write the square root of 10,
or 3.16, opposite 5 dB. Reduce by half
for 3dB down, and double for 3 dB up.
There you have your power ratio table,
accurate to +0.7 percent.

To get voltage ratios, multiply the dB
column by 2. For odd numbers of dB,
simply average the ratios above and
below.

I won’t bore you with what to do with
it now. CED

da STEP | STEP | STEP POWER ERROR dB | VOLTAGE ERROR
1 2 3 RATIO RATIO
0 1.00 1.00 0 1.0
1.125 +0.3%
1 1.25 1.25 -0.7% 2 1.25
1.415 +0.2%
2 1.58 1.58 -0.3% = 1.58
1.79 +0.7%
3 2.00 2.00 +0.2% 6 2.0
2.25 +0.5%
4 | 2.50 2.50 -0.5% 8 2.5
‘ 2.83 +0.4%
5 3.16 3.16 -0.1% 10 3.16
3.58 +0.9%
6 4.00 4.00 +0.5% 12 4.0
4.5 +0.7%
7 5.00 5.00 -0.2% 14 5.0
5.66 +0.7%
8 6.32 6.32 +0.2% 16 6.32
7.16 +1.1%
9 8.00 8.00 +0.7% 18 8.0
9.0 +1.0%
10 | 10.00 10.00 20 10.0

Communications Engineering & Design



you won't. :

LRC Electromcs mtroduces the DUAL SEAL
“F” CONNECTOR, a premium style “F" ﬁt{mg
These connectors seal to both the female f post by
tightening, and to the cable Jacket by crimping! -
With the-use of both rubber and silicone sea}s at.
the front and back of the connector, moigture is:
prevented from migrating down the braidof the
cable. Keeping moisture out insures lorﬁer liféto .
subscriber drops. x -?

r” Iridescent Chromate

These connectors require standard cable prepeirat,i,'pri | e e
A . ‘ 3 Jonversion Coaling for
and are available in all RG59U and RG6U. cable ¢ dded corrosion
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sizes. Consult LRC for specific recommendations.,
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LRC Electronics. Inc. 901 South Avenue Box 111, Horseheads, NY 14845 (607) 739-3844
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Return Path

Broadband LANs

Your June editorial solicited input on
what can be done to make the world
take broadband technology seriously for
LAN applications.

As you know, General Motors has
selected the 10 Mbps broadband version
of IEEE 802.4 to provide layers one and
two of their Manufacturing Automation
Protocol (MAP). MAP has been endorsed
by a very impressive cross section of the
U.S. manufacturing industry. These
companies are planning to use
broadband technology as an integral
part of production lines where the cost
of downtime can exceed $10,000 per
minute. For this reason, both the
potential end-users, like GM, and the
vendors of equipment, like Scientific-
Atlanta, have been working very hard to
ensure that the proposed networks
meet the required performance
objectives.

The major formal activity to ensure
correct operation of broadband LANS
has occurred under the auspices of IEEE
802. A group called the Broadband
Technical Advisory Group (BBTAG in
this acronym-ridden industry) was
established as 802.7. This group includes
experienced members of the CATV
community and has as its charter the
review of all proposed 802 broadband
standards (802.3, 802.4 and 802.5) to
ensure that the standards as written are,
in fact, consistent with networks using
CATV technology.

One outcome of their activities will be
a book called: 802.7: Broadband LAN
Recommended Practices. This book will
summarize the specifications to which
the broadband LAN must be built (SNR,
group delay, return loss, etc.); the
recommended medium usage
(frequency allocations, signal level
assignments); system documentation
requirements; system installation and
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certification practices and, finally,
system maintenance recommendations.

All of the vendors and users involved
in 802.7 are very sensitive to the need to
avoid $10,000 per minute failures which
can be blamed on the broadband
medium. Their efforts should ensure
that the broadband LANs planned for
the next decade will be reliable and
functional.

In short, members of the CATV
vendor community are taking very
seriously the challenge of ensuring that
the technology originally developed for
CATV is transferred to its new
application in a professional manner.
Interested parties wanting to further the
cause of broadband for LANs should
involve themselves in the activities
centered on the GM “MAP” program
and {EEE 802.

Norman Toms, Ph.D.,
Engineering Manager, Data Products,
Scientific-Atlanta

Sensitive issue

We have received a number of phone
calls from several of our customers who
are, understandably, concerned about
conclusions drawn by Archer Taylor’s
interpretation of a calibration chart
which first appeared in the "“Final
Report of the Advisory Committee on
Cable Leakage.” In Mr. Taylor’s words,
published in the third installment of his
treatise on CLI in the May 1985 issue of
CED, ""Section 76.614 requires that the
monitoring system be capable of
detecting leaks producing field
strength of 20 microvolts per meter or
greater at 10 feet. Evidently, the Sniffer
in 1979 would not meet that
requirement.”

This is a serious misstatement of fact.
All Sniffer | models were designed with
an aural perceptibility threshold of
better than -76 dBmV. At 108.625 MHz,
this translates to about 0.07 microvolts
per meter. Available terminal sensitivity
provides a margin of about 35 dB, thus
allowing a measurement distance of 40
feet minimum.

How did the incorrect perception
take place? The FCC engineers, when
performing tests under the guidance of
the Advisory Committee on Cable
Leakage, were not concerned with how

little signal leakage was present in a
given CATV plant environment. Their
primary goal was to determine the
degree of correlation between two
ground-based measurement
technologies. The comparison was
between the classic dipole and field
strength meter at a distance of 10 feet
versus the less time-consuming use of a
device, specifically designed to
perform the measurement from a
moving vehicle outfitted with a vertical
monopole.

To this end, the Sniffer | Detector
““Sensitivity’’ contro! was set to allow
FCC staff members to monitor leakage
within the window of interest, i.e., 50
microvolts per meter to 1,000
microvolts per meter. The calibration
graph subsequently presented as
Figure H.1in the Final Report of the
Advisory Committee was generated
from a larger number of actual readings
taken with the Sniffer I adjusted in this
manner. Therefore, the result
graphically displayed is an indication
only of the meter scale reading as a
function of intercepted field strength at
that particular “Sensitivity” control
setting, which was not intended to
provide an accurate display of 20
microvolts per meter.

Richard L. Shimp,

Vice President,

. Advanced Concepts and Systems
Services,

ComSonics Inc.

Communications Engineering & Design



Broadband’s line of quality amplifiers has your
system covered from head-end to house-drop.
Designed for CATV, SMATV and MATV home-
run or branching systems, they meet most require-
ments for home, apartment, condominium, hotel
and motel distribution systems.

Most feature push-pull hybrid circuitry for maxi-
mum output capability while minimizing distortion.
Our new apartment amplifiers (SMDA-PLUS,
XMDA-PLUS) and line extenders (BLX-PLUS)
use the latest in power-doubler hybrid technology
for state-of-the-art performance.

Most Broadband units are available in 330 MHz
and 450 MHz bandwidths and offer a range of
gains and other options, such as two-way trans-
mission, plug-in pads & equalizers, gain & slope
controls, powering options and so forth. Our amps
can virtually be customized to your system’s special
requirements.

Broadband: For Performance, Flexibility, Reliability

Reliability is designed in, built in and proven out.
Clean design concepts, quality components and
thorough testing combine to produce solid per-
formers that do the job under the most demanding
conditions. Most have several levels of surge
protection and come in finned aluminum housings
for excellent heat dissipation. Our design engineers
have extensive field experience and have you in
mind whenever they hit the drawing board.

We'd like to say you can plug our amps in and
forget them. But we’d rather you remember them —
50 you know who to contact when you need a
tough, flexible amp. From head-end to house-drop,
they’re Broadband engineered, Broadband
guaranteed.

For additional information on specifications,
pricing and delivery, call us toll-free at
800-327-6690, or write Broadband Engineering, Inc.,
1311 Commerce Lane, Jupiter, Florida 33458-5636.

Head-end Amplifiers o Trunk Amplifiers o Line Extenders ¢« House & Apartment Amplifiers » Data Network Amplifiers

[{T71] BRORDBAND
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Lighting the local loop

It’s no secret that AT&T, the Bell operating companies and virtually all major tele-
communications vendors share a common vision of the future of the public tele-
communications system in the United States. Perhaps as early as the mid-1990s, they
foresee movement of all voice, data and video signals over a unified digital,
switched network using fiber optic cable.

The first U.S. trial of such an Integrated Services Digital Network (ISDN) is slated
to begin soon, under the auspices of lllinois Bell. ISDN offers fully digitized and in-
tegrated voice and data, and conforms to international standards proposed by the
International Consultative Committee for Tetephones and Telegraphs (CCITT). The
CCITT is an international standards-setting organization reporting to the Interna-
tional Telecommunications Union.

But ISDN is only the start. AT&T, for one, sees ISDN as a step toward the real fu-
ture—the Universal Information Service. UIS would transmit video, voice and data
through a single standard wall interface. One cable into the home that provides all
communications services.

The implications for CATV should be clear enough. And there’s no question the
required wideband network will be built. But how soon?

Perhaps sooner than you think. Widespread replacement of long-distance and lo-
cal feeder cable is proceeding at a torrid pace. There’s virtually nothing but fiber
going in for long-haul, and even local loop migration to fiber is brisk.

Nynex spent about $1.9 billion for capital construction last year and should hit
that range again this year. Most of that sum goes toward digitizing the network and
converting to fiber. By the end of 1985, Nynex should have 87,500 fiber miles in-
stalled. By the end of 1986, perhaps 127,500 miles.

Southern Bell is spending $2.57 billion this year, and installed about 38,400 miles
of fiber last year. This year it will add 41,500 or so.

Bell Atlantic spent about $1 billion last year on fiber and digital systems, and the

another 34,000 this year.

Ameritech is looking at 83,000 total fiber miles by the end of the year; 128,000
miles by 1986.

Pacific Telesis is looking at 37,000 miles in 1985, while Southwestern Bell is eyeing
11,000 or so miles.

This migration to fiber once was thought to be a matter for the long haul and
trunking segments of the telephone network. But duct congestion in metropolitan
areas and the threat of bypass have changed the calculus.

And while not every metropolitan area has the concentration of large customers
that New York Telephone has, the spread of microwave and other private networks
is serious business. Perhaps as much as $147 million in lost annual net revenues by
1987, one report suggests.

So fiber in the local loop is coming. Certainly not because telcos are worried
about CATV. But once that network is in place, you're looking at an overbuild with
capacity beyond comprehension.

Most of that local loop fiber is in feeder right now. But, ultimately, it's going to go
the last mile and terminate at a customer’s home.

So while we're cheering deregulation—and we’ve won some significant victories
recently—let’s not forget that deregulation cuts both ways. Level playing fields sim-
ply mean that the better team wins.

sy Y S
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Atlantic Cable Show, Atlantic City

September

2-4: SPACE/STTI Satellite Earth Station
Convention, Opryland Hotel, Nashville.
Contact: STTI, 800/654-9276.

3-5: Jerrold Technical Seminar/Pitts-
burgh. Contact: Beth Schaffer 800/523-
6678.

3-7: Electronic Messaging Week ‘85,
Washington, D.C. Contact: Mike Ca-
vanagh, 202/293-7808. Sponsored by the
Electronic Mail Association.

9-13: M/A-Com MAC Training Seminar,
MAC Training & Conference Center,
Burlington, Mass. Contact: Carolyn Cal-
orio, 617/272-3100.

10-11: Society of Cable Television Engi-
neers Technical Seminar, Denver. Con-
tact: Sally Kinsman, 303/698-0380.

11-12: Fiberoptics for the Non-Technical
Manager, Washington, D.C. Contact:
Phillips Publishing, 301/340-1200.

11-13: Magnavox Mobile Training Semi-
nar, Worchester, Mass. Contact: Laurie
Mancini, 800/448-5171.

16-18: Magnavox Mobile Training Semi-
nar, Worchester, Mass. Contact: Laurie
Mancini, 800/448-5171.

16-20: FOC/LAN Exposition, Brooks
Hall, San Francisco. Contact: Informa-
tion Gatekeepers, 617/232-3111.

17-19: C-COR Technical Training Semi-
nar, Toronto. Contact: Debra Cree, 800/
2332267.

18-20: Atlantic Cable Show, Atlantic
City. Contact: 609/848-1000.

25-27: Great Lakes Expo, Convention
Center, Indianapolis. Contact: Ohio
Cable Television Association, 614/461-
4014. Sponsored by the lllinois, Indi-
ana, Onio and Michigan Associations.
25-27: Local Area Data Communications
Network, Washington, D.C. Contact:
Shirley Forlenzo, 800/424-9773.

30-Oct. 3: Implementing Statistical Con-
trol Methods For Productivity and Qual-
ity. Ottawa, Canada. Contact: Harry Bel-
tlower, 800/424-9773.

Communications Engineering & Design

Looking ahead

October 2-4, 7-9: Magnavox Mobile
Training Seminar, Atlantic City, N.).
Contact: Laurie Mancini, 800/448-5171.
October 8-10: Jerrold Technical Semi-
nar. Atlanta, Ga. Contact Ann Pliscof,
800/523-6678.

October 15-17: Satellite Communications
Users Conference, Louisiana Super-
dome, New Orleans. Contact: Kathy
Kriner 303/694-1522.

October 16: The Delaware Valley Chap-
ter of the Society of Cable Television En-
gineers will hold a seminar titled " Tech-
nical Management’ at the Fiesta Motor
Inn in Willow Grove, Pa. Contact Bev-
erly Zane, 215/674-4800.

October 22-24: Mid-America CATV
Show, Kansas City, Mo. Contact: Rob
Marshall, 913/841-9241.

November 6-8, 11-13: Magnavox Mobile
Training Seminar, Greensboro, N.C.
Contact: Laurie Mancini, 800/448-5171.
November 12-14: Jerrold Technical Sem-
inar. Toronto, Ontarig, Canada. Contact
Ann Pliscof, 800/523-6678.

November 25-26: Lightning Protection
Seminar, Detroit, Mich. Contact: Shir-
ley Forlenzo, 800/424-9773.

December 4-6: Western Cable Show,
Convention Center, Anaheim, Calif.
Contact: California Cable Television
Association, 415/428-2225.

December 10-12: Jerrold Technical Sem-
inar. Philadelphia, Pa. Contact Ann Plis-
cof, 800/523-6678.

December 16-19: SAW Devices and
Their Signal Processing Applications,
Washington, D.C. Contact: Cliff Hop-
kins, 800/424-9773.

December 18: The Delaware Valley
Chapter of the Society of Cable Televi-
sion Engineers will hold a seminar titled
“Test Equipment: Field and Bench” at
the Fiesta Motor Inn in Willow Grove,
Pa. Contact Beverly Zane, 215/674-4800.

Channell’s
underground
housings...

e Qut of sight housings for under-
ground taps, or tap and splitter
combinations.

e Airtight and watertight.

e Constructed of durable, high quality
ABS plastic.

e Unaffected by temperature extremes
and underground hostile
environments.

e Designed for re-entry and
reusability.

e See-through domes allow easy
reading of tap values and visual
inspection of equipment.

e Optional Connector Protector Kit
(KCP) permits connect or discon-
nect service without entering
underground housing.

Call Channell today for “‘out of
sight” protection of your under-
ground passives.

(818) 963-1694
(800) 423-1863
Toll free outside California.

¥ COMMBREIAL
CORPORATION

Technology you can trust!

620 W. Foothill Boulevard, Glendora
California 91740 e Telex: 670-368

Reader Service Number 7
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fiilber optic

~ supertru

By James Chiddix,
Senior vice president,
Oceanic Cablevision Inc.

This article is not intended to be a definitive study of fiber op-
tics, but to provide pertinent background intormation to
CATV system engineers wishing to evaluate the fiber alterna-
tive to traditional supertrunking. It represents a collection of
information from technical literature, fiber optic cable and
equipment vendors who have targeted the CATV market, and
CATV engineers with fiber optic experience. This information
was gathered while researching fiber for a specific application
and is intended as a starting point rather than an answer.

Applications for fiber in CATV may include system hub in-
terconnects, earth station links and advertising interconnects
between systems. Much of the information presented also is
applicable to systems that carry data and other kinds of infor-
mation.

Optical fiber transmission of video can be cost competitive
with RF transmission, depending on distance, number of
channels, performance requirements and system configura-
tion; and it is inherently more reliable. There are a growing
number of fiber optic systems in use, and their experience
indicates that great strides have been made in the last few
years in this technology.

The three alternatives compared are: FM video carried over
traditional coaxial cables, analog video carried via fiber and
digital video via fiber.

Video FM via coaxial cable

Transmitting video FM via coaxial cable has been done for
at least a decade and is fairly familiar in the CATV industry.
Video channels (with their associated audio information) are
frequency modulated at different frequencies. The resulting
RF carriers are combined onto one or more coaxial cables,
depending on trunk bandwidth and the number of channels
required. These systems typically require 12 to 16 MHz of
bandwidth per video channel. Cable-powered broadband
amplifiers are located every 2,000 to 3,000 feet to compensate
for cable losses. The coaxial network can undergo almost un-
limited branching using conventional CATV techniques. The
video signals are recovered at the destination point or points
through demodulation.

The performance of these systems is largely determined by
the noise and distortion introduced by the cascade of trunk
amplifiers. Reliability also is determined by the number of ac-
tive devices in use, primarily trunk amplifiers, and by their
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dependence on the local power utility. Preventing ingress
and egress of RF signals is of significant concern in both con-
struction and operation.

The costs of these systems, in addition to labor and sup-
porting structures, include the cable or cables, trunk ampli-
fiers and power supplies as well as the FM modulators and
demodulators. There also are significant ongoing costs for
trunk powering and preventive/corrective maintenance of the
amplifiers. These costs must be included in a meaningful
comparison of this system with others.

An opportunity exists to optimize costs through the use of
extended bandwidth amplifiers for high capacity trunks to
avoid the use of a second cable, and by spacing high gain am-
plitiers farther apart than normal CATV practice because of
the noise improvement inherent in frequency modulation.
Reliability can be improved through the use of redundant
amplifiers, status monitoring and standby power supplies.

The costs of the conventional broadband plant required are
typical of CATV plant. Video FM terminal equipment typically
costs about $5,000 per video circuit.

Fiber optics for CATV

The use of optical fiber has become widespread in recent
years in interconnecting telephone switching centers, among
other applications. This has provided a fair amount of experi-
ence in the manufacture and installation of fiber.

An increasing amount of the fiber being installed is of the
single-mode variety, with its low loss and high bandwidth.
This fiber suggests itself for most CATV trunking applications.

Single-mode optical fiber consists of highly refined glass
which has been doped in such a way that its inner and outer
cores have a different refractive index. While the fiber is me-
chanically homogeneous throughout its diameter, its refrac-
tive index undergoes a 1 percent transition to define a very
small light waveguide within the fiber. The waveguide diame-
ter (5 to 9 microns) is within the same order of magnitude as
the wavelength of the light being transmitted (1300 nanome-
ters or 1.3 microns). The fiber is termed “single-mode’’ be-
cause the waveguide diameter has been selected to avoid
multipath reflections, which create signal dispersion (time
domain distortion) characteristic of large diameter “'multi-
mode”’ fibers. Dispersion effects are magnified with distance.

Figure 1 shows the loss versus wavelength in single-mode
fiber. The peaks are a function of the atomic spectral absorp-
tion characteristics of the glass used. The shape of the curve
yields two “windows’’ of potential use centered at 1300 nM
and 1550 nM. The 1300 nM window includes the area of mini-
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The Comsert 1000 can locate any
spot on any tape on any VCR! Our
video detectors and tally circuits will
accurately verify that the spot has been
played!

The Comsert 1000 also features:
® Random Access---The system can
assign any VCR or groups of VCR’s to
any single program or multiple pro-
gram sources. 8 User defined preroll
time for each program source. 8 Insert
commercials on more than 10 program
sources, that is: USA, ESPN, CNN,
MTV, etc. @ Ability to control more
than 50 VCR machines. 8 Commer-
cials can be inserted into the schedule,
up to 15 minutes before air time.
& Complete VCR status, that is, cued,
running, played, etc. ® Future program-
ming well beyond a one year period.
= 10, 15, 30, 60, 90 second spots, or
any other lengths, can be programmed
to run on an individual basis or linked

together on multiple machines. You
are not limited to 1 or 2 minute blocks
of time. ® V.I. switching. ® System
capacity is over 10,000 commercials
per week. B System can be supplied
with optional time base correctors and
audio compression units. ® Multi-user
capability. Up to 3 terminals can be
added to the system. 8 Simple to use
editing system with continuous prompt-
ing for inserting the required codes for
each spot. ® Complete open avail list-
ings for each program source. ® Vari-

able window for cue tones. B Stereo
Audio.

Call, write ortelex for more informa-
tion on the Comsert 1000, or request
our free catalog today. Whether it be
for radio, television, mobile vans or
production studios, explore Di-Tech’s
high quality, reliable, easy-to-operate
answer, to your present and future
needs!
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mum dispersion, and the 1550 nM window includes the wave- Figure 1
lengths of lowest fiber loss. Spectral transmission loss

Fiber is available today with a nominal loss of 0.5 dB per kilo- of typical
meter at 1300 nM and less than 0.4 dB per kilometer at 1550 nM. . yp g
Somewhat lower loss fiber may be specified at additional cost. single mode fiber

Research indicates that the potential exists to construct fi-
ber with losses as low as 0.16 dB per kilometer at 1550 nM, al-
lowing very long fiber runs. The current record for fiber trans-
mission in experimental systems involved transmitting data at
2 gigabits per second over 130 kilometers of fiber without re- 30
peaters.

Single-mode fiber used at both 1300 and 1550 nanometers
clearly is of potential use in CATV systems since the low loss - ]
allows long distance interconnection without repeaters, even
with a certain amount of power splitting.

Fiber cables are available packaged in a variety of ways ap-
propriate for CATV. [n addition to containing different num-
bers of fibers, they may be ordered with different kinds of
strength members, jacketing and armoring. Cabled fiber is
available in reels of 2 kilometers and more, and cabled
lengths may be specified in ordering.

While the cost of single-mode optical fiber cable has come
down substantially in recent years, there still is a great incen- 10
tive to carry as many video signals on each fiber as possible.

Costs for cable configurations appropriate for CATV applica-
tions, containing two to eight fibers, range from 55 to 80 cents
per fiber meter. A typical four-fiber cable might cost approxi- -
mately 75¢/ft.

(dB/km)

20 N

TRANSMISSION LOSS

TYPICAL DATA
TOP DATA

0.35 dB/km

0.2 dB/km

Plant construction

Cabled fiber is relatively tough, and its handling character-
istics are, in most ways, as good as or better than CATV cable. WAVELENGTH (um)
Because cable lengths are large (2 KM) and splices must be

Delete A Channel

For clean insertion — and preserve all adjacents
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All VHF
channels 2-W

3271 Channel Deletion Filter
3271AA, Ch. 2#6: $590.00
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® Selectively block incoming AML receptions Order Your Channel Deletion Filter Today —
® Sector block for subscriber trapping Get it Next Week
® Vacate a channel for closed circuit Call lleen at

1-800-448-1666 toll free

Use our ready-to-instali 3271 channel deletion filter
NY/HI/AKICAN call collect 315-437-3953

to delete a specified channel for reinsertion of your in-

house programming, security system, closed circuit, Send for FREE catalog C/84
etc. Channel deletion filters and related " Cotl
The 3271 totally suppresses your specified channel, units are fully described in free

catalog C/84, which also includes:
® Bandpass Filters

® Pay-TV Traps

® Co-Channel Eliminators

yet leaves your adjacents in service. This unit comes
complete and hooks up quickly.
You decide on the channel to supppress, and let us

take care of the hardware. We've done it for ATC, ® Band Separation Filters
Warner Amex, Holiday Inn, etc., plus dozens of other ® General Purpose Filters
cable systems, motels, hospitals and apartment com- ® Reprocessing Networks & More!
plexes nationwide. Let us do it for you. Call or write for your copy today!

Microwave Filter Company, Inc. 6743 Kinne Street E. Syracuse, N.Y. 13057
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kept to a minimum, the penalty for error may be greater than
CATV crews are accustomed to, and pulling tension and
bending radius should be closely monitored. This is not to in-
dicate that CATV engineers should be reluctant to undertake
fiber projects where appropriate, but rather that the differ-
ences in technique in working with a new medium be recog-
nized.

For the most part, normal CATV practices can be used for
both overhead and underground construction. It probably is
advisable to obtain experienced help from cable vendors,
telephone construction personnel or other sources when
embarking on a first project.

Splicing

Single-mode splices done in a laboratory can have ex-
tremely low losses. Because of the very small diameter of the
core, however, splice loss involves some element of chance.

Fibers may be spliced either with very expensive fusion de-
vices which align and melt the fibers together or with me-
chanical splices which clamp the fibers in proper alignment.
While fusion splices have been favored in original construc-
tion, mechanical splices have been developed with average
losses nearly as good as fusion splices. The sensible approach
today may be to do initial system splicing with fusion and to
use mechanical splices for changes or repair.

Studies of many field splices indicate a mean splice loss of
about 0.2 dB. Once a fiber trunk has been constructed, it can
be examined with an optical time-domain reflectometer
(OTDR), and the relative loss of each splice can be approxi-
mately measured. Splices especially high in loss can be re-
done until they are optimized. The time devoted to splice op-
timization depends on the length of the trunk and the size of
the system power margin. The combined loss of fiber and
splices can be measured with an optical field strength meter.

BLOCK CONVERTED

Transmitters for fiber systems contain solid state, tempera-
ture-controlled lasers. They may be modulated with either
analog or digital information of a fairly wide bandwidth or
high data rate. They are limited in terms of linearity, and inter-
modulation products are of concern, particularly in analog
systems. Present transmitters are highly reliable, but laser lin-
earity does change somewhat with aging. Because lasers are
expensive, it is advantageous to share as many video signals
on each laser transmitter as possible. Typical outputs coupled
into the fiber are in the -3 to -5 dBm range.

Optical receivers

Optical receivers use two basic types of detectors: PIN-FETs
(field effect phototransistors) and avalanche photodiodes.
While the photodiodes are potentially more sensitive, PIN-
FETs currently are more widely used at 1300 nM and beyond.
Detector operating levels are in the -15 to -40 dBm range, de-
pending upon the type of modulation used. Because it is nec-
essary to operate these devices close to threshold in order to
maximize the power budget, the type of modulation selected
is critical. For analog systems, wide deviation frequency mod-
ulation, similar to that used in satellite video systems, most of-
ten is used (for similar reasons). Digital systems may be oper-
ated at lower input levels because of their superior noise per-
formance.

Detector operating levels in available systems range from
-15 to -20 dBm for narrow deviation FM analog systems, -25 to
-30 dBm for wide deviation analog systems and -34 to -40 dBm
for digital systems. In digital systems, operating levels are best
at lower speeds and decrease at higher data rates.

Experimental developments in detector technology and
fiber system modulation techniques promise substantial im-
provement in detector operating levels in the next few years.
These improvements may be as great at 10 to 20 dB.

CATV RECEIVER—%495

The SR-4600P, 70 MHz satellite
receiver can accommodate 4 GHz
down converters or the DC-66
950-1450 MHz block tuner pictured
above the receiver. With the rack
mountable Model DC-66 block tuner
plugged into the SR-4600P receiver,
the two pieces become a standard
950-1450 MHz

block receiver.
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SR4600P SATELLITE REC!

The SR-4600P/DC-66 is a heavyweight
performer. It delivers full broadcast
quality video (55db S/N ratio, 4.5
MHz video response), has 30 MHz IF
bandwidth, needsonly -65 dBm signal
input, has channel memory during
power losses, and has no channel
drift. The SR-4600P/DC-66

is compatible with all descrambling
hardware, has a 70 MHz IF loop, AGC
and AFC with defeat switch, frequency
agile audio and video, and 1-3/4”
rackmounting (up to four DC-66 will
mount in a single rack space). Call

or write for more information.

ICM VIDEO

701 West Sheridan P.0. Box 26330
Oklahoma City, OK 73126

(405) 232-5808

Reader Service Number 10

Communications Engineering & Design

September 1985/19



System design and power budgets

The assumptions behind any optical power budget depend
on the type and configuration of the terminal equipment and
the fiber and construction techniques to be used. Unless
there are wide power margins, fiber systems must be de-
signed with a fair amount of attention to the number of
splices. This, combined with the physical constraints of cable
routing, often requires that specific splice locations be de-
signed and that tiber cable lengths be ordered to fit the spans
between those splices. Since cabled fiber is available on reels
of 2 kilometers or more, the opportunity exists to greatly mini-
mize the number of splices when power budgets require.

Figure 2 shows a power budget for a digital system using
moderate data rates and combining lasers onto a single fiber
through wavelength division multiplexing. The 0.6 dB per kilo-
meter path loss assumes one splice every 2 kilometers, with a
mean splice loss of 0.2 dB. Although a system margin of 4 dB
has been used, careful design and construction techniques
would be necessary to keep splices to a minimum and to en-
sure that both cable and splice losses were within specifica-
tions if such a system were used near its maximun distance.

Figure 3 shows the same power budget for a wide deviation
FM analog fiber system. The only difference is in detector op-
erating level, which illustrates the advantage of digital over
analog systems. This becomes significant in links long
enough to require an analog repeater with its additional costs
and its additive intermodulation and noise contribution.

Obviously, the generation of a power budget is a key step
in examining fiber for a given application and in reviewing
both equipment specifications and construction plans tor
such a system.

A number of developments will continue to make fiber
more attractive for CATV supertrunking applications. Both

Figure 2
Fiber transmission power budget
(digital single-mode system)

Transmitter Output ........ .. ... ... -4 dBm
Detector Sensitivity ... -36 dBm
TOTAL SYSTEM LOSS. ... .o 32dB
WDM LOSSBS . o\ttt it e e 3 dB
Connector LOSSeS. ... ..o ettt it 1 dB
System Margin ... 4 dB
AVAILABLE FORSYSTEMLOSS ................... 24 dB

Distance @ 0.6 dB/km Path Loss: 40 km == 25 mi
(fiber & splicing)

Figure 3
Fiber transmission power budget
(analog single-mode system)

Transmitter Output .......... ... ... .ol -4 dBm
Detector Sensitivity ........ ... -28 dBm
TOTAL SYSTEM LOSS. .. .. i 24 dB
WDM LOSSES . ... i 3 dB
ConnNector LOSSeS. . ....o.i ittt 1 dB
System Margin ... 4 dB
AVAILABLE FORSYSTEM LOSS ................... 16 dB

Distance @ 0.6 dB/km Path Loss: 27 km = 16.5 mi
(fiber & splicing)

When you need every advantage:
Count on Sitco’s top Performance,
Price,Delivery, Research & Development OBSTRUCTION LIGHTING

e COMPLETE SYSTEMS

o STATE-OF-THE-ART ALARM AND

LIGHTING CONTROLS
You'll get the best high tech antenna ever. . H%P#A:ACEM;NT PARTS FOR
For 30 years SITCO has designed arrays to withstand severe weather and MOST MAJOR MANUFACTURERS
give top performance throughout the world. All arrays are cut to channel Rohn manufactures complete Obstruction
and include installation materials for mast or tower mounting. Phone or Lighting Systems for all types of application.
write and give us your requirements. We'll give you our latest top performers. For more information call or write:
VHF & UHF tower mounted arrays available in cantilevered, single bays, R o H N ®
vertical stacks or stagger stacked quads. Reader Service Number 11

P.0. Box 2000, Peoria, IL 61656
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Panasonic - il Panasonic

Behind every Panasonic cable converter
lies 25 years of cable know-how.

Cameras. Switchers. Monitors. Video  remote control, there's a Panasonic

recorders. You name it. For over converter with a full-function infra-red For more information, call
two decades Panasonic has been control unit that fits snugly on the Panasonic at (201) 392-4109 or
supplying high-quality video converterwhenit's notinuse. Youcan contact one of these Panasonic

components to both the broadcast  also give them 15-channel memory for CATV distributors.
and cable industries. In fact, we've easy tuning. Two-speed up and down  cgpje TV Supply Company

been supplying CATV converter channel scanning. Even an optional 1-800-241-2332
components for years. parental guidance key for controlling o
But cable know-how is just one  the channels children watch S.A.L. Communications
reason to install Panasonic CATV No matter which Panasonic con- ~ 1-800-645-9062
converters. There's also the reliability  verter you choose, you'll discover -
you and your subscribers expect that it pays to buy CATV converters Pal'lasonlc
from Panasonic. from Panasonic. After all, we've Industrial Company
For your subscribers who want been cable ready for years.
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cost and loss will improve somewhat for fiber cables. More
economical circuitry will be developed capable of processing
and multiptexing digital information at higher data rates.
Laser costs will decrease and coupled power output will in-
crease, allowing larger power budgets. Detector sensitivity
will increase as avalanche diodes are economically produced
which work reliably at longer wavelengths. New and more re-
fined analog approaches also will be developed that may be
attractive—economically and from a performance standpoint.

A properly designed and built fiber trunk using today’s dual
window single-mode fibers can be expected to have a higher
channel capacity in the future as new terminal equipment is
developed and as more exotic existing equipment becomes
less expensive.

Analog video via fiber

In an analog video fiber transmission system, video signals
are frequency modulated and combined. The center frequen-
cies are selected to minimize intermodulation effects caused
by laser non-linearities. The combined broadband signal then
is used to modulate a laser, and the output of two lasers at dit-
ferent optical wavelengths is combined to feed a single fiber.
Wavelength division multiplexers can be related to the RF di-
plex filters which are common in CATV. These multiplexers
and de-multiplexers have some insertion loss, ranging from a
few tenths to about 2 dB.

At the destination, a de-multiplexer is used to separate the
different optical frequencies, and two optical detectors are
used. The broadband RF outputs of the detectors are splitand
demodulated. The FM modulators and demodulators in these
systems often are identical to those used in video FM coaxial
systems, except that they usually have wider deviations (often
substantially wider) to improve detector performance.

A repeater, if required, is relatively straightforward, and its

effective cost depends on the number of channels being car-
ried per fiber in the system. In the event wavelength division
multiplexing is being used, de-multiplexing (and multiple de-
tectors and laser transmitters) as well as re-multiplexing,
would be required. The addition of repeaters to an analog sys-
tem raises performance concerns, both in terms of video
signal-to-noise ratios, and additional inter-modulation prod-
ucts.

One technique used to achieve economies in analog optical
fiber systems for earth station links is taking the 70 MHz IF
outputs of the satellite receivers (which carry wide deviation
FM video information) and frequency converting each to
avoid the cost of FM modulators.

The primary performance limitations for analog video fiber
systems are intermodulation products caused by laser nonlin-
earity, the signal-to-noise performance of the detectors and
the resulting lower power budget of these systems compared
to digital systems.

Obviously, intermodulation degradation increases with the
number of FM frequencies applied to each laser. Typically,
between three and six frequencies are used per laser, al-
though some systems carry more. Because laser nonlineari-
ties change with aging, expected changes must be taken into
account in examining long-term intermodulation perfor-
mance and effective laser life.

The cost of analog systems currently is in a state of flux. The
key factors are the number of video channels per laser and
the number of lasers combined onto a single fiber. Terminal
costs for mutlti-channel systems presently are in the range of
$7,000 per video circuit.

Digital video via fiber
Figure 4 shows a block diagram of one approach to digital
video fiber transmission. Video signals are converted from

NO MORE HOLES TO DRILL!
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Industrial Park Drive, Smithfield, North Carolina 27577 e (919) 934-9711
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Figure 4
Digital video fiber optic transmission
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analog to digital form. Devices for this application are reliable
and have been refined for video use through applications in
the broadcast industry. This conversion process almost solely
determines the video quality of the entire transmission link.
Eight-bit encoding, which is favored by broadcasters, yields
signal-to-noise ratios of approximately 63 db. Seven-bit en-
coding (resulting in the sensing of 128 instead of 256 discrete
levels) yields signal-to-noise ratios in the vicinity of 57 db. In
the context of most CATV transmission, this is considered suf-
ficient. The use of seven-bit encoding allows multiplexing of a
larger number of video channels in a given bandwidth at a
lower cost.

Beyond the analog-to-digital conversion point, the system is
processing digital pulses, and unless bit error rates become
significantly higher than 10 as detector thresholds are ap-

proached, essentially all the information will be recovered
with no loss in quality.

The output of two or more D/A converters can be combined
into a higher rate data stream. This process is termed Time
Domain Multiplexing (TDM). The multiplexed digital informa-
tion is applied to a laser transmitter, and the output of two or
more lasers may be combined through wavelength division
multiplexing (WDM) to increase the number of video chan-
nels carried per fiber.

Figure 5 shows an eight channel per fiber digital scheme
which involves multiplexing all eight videos together into a
high-speed data stream. Systems have been built combining
up to 16 eight-bit encoded video channels into a 1.2 gigabit/
second data stream but are not within economic reach at pre-
sent. Data rates as high as 560 megabits per second may be
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Sadelco’s tough
little 733B . . .

Signal Level Meter has every
function you need, it’s Light-
weight (6 Ibs), Easy-to-Operate,
Designed to cover Channels
2-13 plus Midband

and .. .itwon’t
Bust your Budget

Available at major CATV Distributors
Call or write for free color brochure
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Reliable TV 60
904 Cubic Inches
of Hard-Working Space

*

:

Reliable Electric/Utility Products’
square-design CATV distribution closures
give you more cubic inches of work area
for your money.

When considering the purchase of CATV distribution
closures, don't overlook the importance of design.
Reliable’s square-design closures provide maximum
work area to install and maintain equipment. Because
they feature larger housing capacities than comparable
cylindrical models, they provide more mounting space
for your dollar.

Another factor to consider is the solid durability
builtinto every Reliable enclosure. While most
cylindrical units are made of plastic, we construct our
housings of heavy-gauge, mill-galvanized steel. We
coat the pedestals with our unigue nine-step finish to
resist weathering and corrosion. With an engineering
and manufacturing process this thorough, it's no

The Competition, CPH 658
653.05 Cubic Inches
of Hard-to-Work Space

o

wonder our pedestals have been known to stay on the
job for a quarter century or more.

In addition to large capacity and durable design,
Reliable’s closures also feature the security of a
padlock hasp—along with several other locking
options—and the convenience of a removable upper
cover. All can be stake-mounted, while some units can
be wall-mounted or self-supported.

So for pedestals that offer spacious design—as
well as solid construction, security and convenience—
specify Reliable
Electric/Utility
Products’ closures.

For more
information, phone
or write Reliable
Electric/Utility
Products or our
nearest authorized
distributor today.

Reliable EIectric/UtiLity Products 11333 Addison Street/ Franklin Park, lllinois 60131 / (312) 455-8010 )/ TLX728393
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multiplexed through commercially available equipment.

In very long systems where repeaters are required, digital
systems are especially advantageous since data can be re-
ceived, regenerated and transmitted transparently any num-
ber of times. At the destination, the digital data stream is re-
covered from the optical detector, and the individual video
data streams are de-multiplexed. The analog video signal is
generated through digital to analog (D/A) conversion.

The advantages of digital video fiber transmission are its rel-
ative transparency, indifference to laser nonlinearities and
improved detector sensitivity over analog methods, as well as
a high degree of reliability and stability of terminai equip-
ment, which complements fiber’s high reliability. The advan-
tages also include the body of experience which has been
gathered in telecommunications applications.

In terms of cost, digital optical systems also are in a state of
flux. Systems currently are planned which have eight video
signals per fiber, with a terminal cost of approximately $9,000
to $10,000 per video channel.

With an understanding of the trade-offs involved in the
above three transmission schemes with regard to reliability,
performance, branching ability and other non-economic fac-
tors, the primary remaining factor to examine is their compar-
ative costs.

The cost comparison graphs include the assumptions listed
below. These assumptions are general and demonstrate the
dynamics of the comparison but must be tested and changed
for specific applications. In addition, changing technology
and the entrance of new vendors into the market will date
these assumptions rapidly. It also is assumed that physical

Figure 5
Digital video fiber optic transmission
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LASER 560
RECEIVER Mb/s

MAKES RIGHT ANGLE TURNS
MODEL

INTRODUCES
THE NEW

SIMPLE
WITH
TRACKS

THE BEST (L-1)
CABLE LINE LAYER
HAS BEEN MADE

Order Now!

BETTER

e MORE CAPACITY

e GREATER DEPTH
(16")
SEETHEL-2

IN OPERATION AT
THE KANSAS ICVEE SHOW
7 %157 SENECA CREEKRD. , CULNEL

i BUFFALO, N.Y.
14224

NO LAWN DAMAGE

"~ FOR UNDERGROUND HOUSE DROPS o

T e e e T e b tn ot e e vt o S i o A Y k4 9 SN ot

PHONE (716) 675-7373
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Pre-paid mail orders only.

Price includes shipping.

Send check with request to:

NCTA

Science & Technology Department
41724 Massachusetts Ave., N.W.
Washington, D.C. 20036
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Your next trencher.

If it isn’t a Case,

here’s what you'll be missing.

Total control.

Isolated plow vibration.

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.

R Ourunigue eight-point
; ) suspension and hinged
il J% drop chute with remov-

/ __ff’ able gate isolate vibra-

~tion from the machine

and cable. Service
loops can be restrung
without cutting or splic-
ing. Andonly 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.

700 State Street Racine, W1 53404 U.S.A.

Building On Quality"

J1l Case

A Tenneco Company

I
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The best place in this galaxy for
headend equipment.

TEL: (206) 644-2371 Or Write: NEXUS Engineering Corp.
Bellevue, Wash. 4181 McConnell Drive
(604) 420-5322 Burnaby, B.C.
Burnaby, B.C. V5A 3J7

NEXUS - LIGHT YEARS AHEAD
R U & T B




support plant (strand, duct, hardware, etc.), labor, make-ready
and construction costs are comparable for installing a fiber
cable containing any number of fibers, as well as any number
of coaxial cables.

Video FM Coax

Cable, amplifiers & power supplies: 66¢/ft

Present value, assuming 10 yr. life and a 12 percent discount
rate, of power (assuming average power consumption and
rates) and one technician per 200 miles of plant: 33¢/ft.

Terminal equipment costs, assuming a point-to-point system
with no branching: $5000/ch.

Channel capacity per cable, assuming 14 MHz channels on a
330 MHz trunk with standard trunk amplifiers: 20 ch./cable

Analog Video On Optical Fiber
Single-mode fiber cable costs for the following configura-
tions:

Single fiber: 30¢/1t.
Two fiber: 45¢/ft.
Three fiber: 60¢/ft.
Four fiber: 75¢/ft.
Five fiber: 90¢/ft.
Terminal equipment costs: $7200/ch.
Channel capacity: 10 ch./fiber
Number of miles before repeater is required: 16 miles
Repeater cost: $2600/ch.

Digital Video On Optical Fiber
Cost of fiber cable:

Video terminal equipment cost:
Channel capacity:

Same as above
$9000/ch.
8 ch./fiber

Figures 6 through 9 are comparisons of per-channel costs for
the three supertrunking approaches being discussed under
various conditions. Figure 6 represents cost as a function of
mileage for fixed channel loading. Figures 7 through 9 repre-
sent cost as a function of channel loading for fixed mileages.

Observations

In the cost versus channel comparisons, breakpoints occur
where repeaters are added to analog fiber systems. Because
the per-mile cost of building and operating coaxial systems is
greater than that of fiber systems, longer systems approach
and exceed the per-channel cost of fiber systems.

In the comparison of per-channel cost versus the number
of channels to be transported, breakpoints occur for fiber sys-
tems where additional fibers are required. In coaxial systems,
a major breakpoint occurs where it is necessary to add a sec-
ond cable to carry additional channels. Video FM on coaxial
cable is at its most attractive when heavily loaded with chan-
nels, illustrating the premium to be gained by expanding
cable bandwidth before adding a second cable. Fiber systems
are especially competitive for longer and more lightly loaded
links.

The results shown are colored by the assumptions made,
but the dynamics of the cost comparisons should be clear in
demonstrating the strengths of each approach.

A practical example

Much of the information presented here was gathered in
examining a practical application for a CATV system on the is-
land of Oahu in Hawaii. The acquisition of a neighboring sys-
tem ted to a need for a high-capacity interconnection be-
tween hubs on both sides of a major mountain range. Be-
cause of site access and availability problems, microwave was
ruled out as an option. While video FM coaxial trunking was a
possibility, the available 16-mile route passes through a rain
tforest and a major highway tunnel. Long power interruptions
are common at the points where power would be supplied to
a coaxial system. Access to trunk amplifiers also was a con-
cern in the highway tunnel and its approaches. The length of
the interconnection and the channel capacity required, as
well as the reliability factor, argued strongly in favor of a fiber
approach on both a cost and a performance basis.

It is expected that a fiber link will be implemented in mid-
1985. The first increment of channels will be delivered using
digital transmission, and analog techniques will be tested to
explore possible cost savings on additional channels while
maintaining acceptable performance.

The information presented here was gathered in evaluating
a specific potential application for fiber optics. Each individ-
ual vendor has a story to tell, and it is important to develop a
broad perspective if fiber is to be examined in a balanced
manner. If a fiber project is being considered, it is suggested
that this information be updated and supplemented with in-
formation from current vendors. Conversations with CATV
engineers who have constructed and operated fiber systems
will prove invaluable.

Itis strongly recommended that a CATV engineer consider-
ing the use of fiber technology review the technical papers
contained in Fiber Optic Communications, edited by Henry F.
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Figure 8
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Taylor (Artech House, Dedham, Mass., 1983). This excellent
collection brings together a wealth of information, much of
which is applicable to CATV systems.

For some combinations of distance and channel capacity,
fiber optic systems are the correct choice with today’s tech-
nology. This may be further influenced by the relative weights
given to performance, cost and, in particular, reliability. It is
only fair to assume that the number of applications for fiber
optics will increase with future technological developments

About the author

Jim Chiddix is senior vice president of Oceanic Cablevision,
which serves 160,000 homes on Oahu, Hawaii. He is a senior
member and former director of the Society of Cable Television
Engineers. In 1983 Chiddix received the NCTA’s Engineering
Award.

Reprinted with permission from the 1985 NCTA Technical Pa-
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Model No.
1220

Reel Buck

Collapsible for easy storage. Use on ground, truck, or
warehouse. Handles strand or cable — reel diameters
10 54” (.750 trunk cable)

Coring/ Stripping Tool

Exclusive **Corstrip’* features

 adjustable center conductor stop

 tapered stripping blade creates smooth, clean
chamfer 1o outer conductor ends. No burrs or sharp
edges: clamp nuts slide on easily

e for use with Dielectric, MC?, and Cableflex, in all
cable sizes

Cable Tools

A constantly expanding selection
designed for cable system maintenance
and construction.

¢ Aerial construction

¢ Underground construction

¢ Rebuilds

* Splicing

e 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
Al 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 o your specs

Maodel No.
XA-85

Quick-Change Adapter

Put this on your ¥/s” or larger drill chuck and go from
one Corstrip tool diameter o another ~ in seconds

Model No.
T-254

-

—i

Cable Caddies

can be carried to walk off cabie, or stationary for
cable puli-out. 3 models available to handle all size
drop cable reels ‘
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At Last!

Standby Power Supplies
That Set a New Standard in Reliability - 98.5%

Power supplies from Data Transmission Devices
guarantee better performance in two new ways

Patented Charging System

Charge detection and temperature sensing
circuitry monitors the environment and
precisely controls the battery charge state.

+ Doubles battery life
« Saves thousands of dollars on replacement
batteries

Modular Construction

Two complete, independent power supplies
in a specially designed cabinet switch auto-
matically from normal to standby when utility
power fails.

+ Lowest failure rate in the industry
« Easy to service, no training required
+ Upgradable when you add subscribers

Our 24-amp power supply shows modular construc-
tion. Also available are 12- and 18-amp models.

In 1971 our chief engineer designed and manufactured the very first normal/standby
power supplies for the cable TV industry and also designed the power supplies for
the Gemini Space Capsule. We are the experts. Let us tell you why reliability
doesn’t have to decline when you install a standby power supply!

Call or write for more information

DataTransmissionDevices

65 Walnut Street
Peabody, Massachusetts 01960
617-532-1884
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Is two-way
cable dead ¢

By Vito Brugliera, Vice President,
Marketing & Product Planning,
Zenith Cable Products,

with Richard Citta, Thomas Rossen,
Semir Sirazi, William Thomas

Is two-way cable dead? Not in San Anto-
nio, Texas, where Rogers Cablesystems
is reporting great success with impulse
pay-per-view. In the first three months
of pay-per-view programming there,
subscriber revenues in the 191,000-
subscriber system were more than
three times original projections.
Despite such successes, some in the
industry are tolling the death knell for
two-way cable. Some of the common
arguments are:
¢ Plant maintenance costs are too
high.
¢ Subscriber terminal costs are too
high.

¢ Peak ordering capabilities are lim-
ited.

¢ The systems don’t work reliably.

Several companies have tried to de-
velop two-way cable systems using a
variety of technologies. Most of their
systems have had operational problems
attributed to harsh transmission envi-
ronments on the upstream channel.
These operational problems, as well as
others related to reliability and cost,
have made two-way unattractive. Thus,
despite the increasing number of CATV
systems built with two-way capabilities,
only a very small number of active two-
way systems exist. Many of these sys-
tems remain in operation only because
of franchise requirements.

Zenith perceived a great opportunity
for utilizing a portion of the CATV
bandwidth for transmission of digital
data for a real-world consumer applica-
tion: pay-per-view. To realize this op-
portunity, the resulting system and its
hardware had to be:
¢ Reliable
¢ Capable of operating in a real-world
cable plant without the costly mainte-
nance of earlier two-way technologies
¢ Cost-effective, with an in-place sub-
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scriber two-way transmitter terminal at
$50 or less

¢ User-friendly and capable of true
impulse pay-per-view transactions

¢ Secure

Security was an important parameter
and weighed heavily in the choice of
the final system technology. Some sys-
tem compromises could have been
made if store-and-forward technology
had been implemented, among them
the use of slower speed data, polling
and no real-time operational require-
ments for transactions at the headend.
However, a store-and-forward system
would have non-volatile data and self-
authorization capability within the sub-
scriber premises, along with potentially
vulnerable links among the subscriber
transmitter, addressable converter and
return path.

For these reasons, it was decided that
the subscriber transaction should not
remain on-premise, but that it should
be volatile and transported immedi-
ately to the CATV headend. The ob-
vious consequence of this was that the
system technology had to be real-time
and capable of handling impulse trans-
actions with potentially heavy loads.

CATV characteristics

The first approach to the problem
was to understand the CATV upstream
environment. To accomplish this, a
group of Zenith engineers spent a year
measuring and characterizing a size-
able sample of cable plants, lugging
spectrum analyzers and other test gear
all over the country. The results of
these tests were reported previously*,
but essentially they found white noise,
common-mode distortion and ingress—
expected and unexpected.

In the majority of two-way cable
plants, the tree-and-branch topology is
used for ease of distribution. Typically,
in tree-and-branch topology, down-
stream or forward channels are of a
broadcast type, whereas upstream or
reverse channels are of a multi-access

type. This implies that in the forward
direction, all communicating nodes lis-
ten to the same information emanating
from the system headend, the main sig:
nal distribution point. Therefore, no
message interference or collision when
more than one user is trying to access
the channel at the same time can take
place on the forward channel, since
only the headend may access the CATV
plant. On the other hand, there is a
need for an arbitration mechanism for
the reverse channel so that all nodes on
the cable network follow the same rules
to access the channel. in general, the
system architecture dictates the type of
arbitration mechanism or media access
protocol that can efficiently be used on
residential cable systems.

The new system being described
uses no bridger switching for control of
media access. With this type of archi-
tecture, almost all media access proto-
cols developed for local area networks
also can be applied to residential two-
way CATV systems.

Media-access protocol

Once the system architecture is de-
fined, the next question is: What type
of media-access protocol can efficiently
be implemented on residential CATV
systems? Because of long propagation
delays on coaxial cable, pure polling,
CSMA/CD and token passing schemes
may incur long delays with poor
throughput. The performance of poll-
ing, CSMA/CD, CSMA and token-
passing protocols degrades drastically
as the propagation-delay to packet-
transmission-time ratio increases.

The throughput of the Slotted-Aloha
protocol in satellite networks is not af-
fected by the propagation delay. Since
the propagation delay is considered to
be long in CATV systems, the Slotted-
Aloha contention protocol with a pro-
prietary backoff-algorithm was chosen
for the new two-way cable system.

Additionally, this system operates in
dual-modes, polling and contention,

Communications Engineering & Design



ONLY ONE CAMERA SHOOTS
THIS WELL IN 2 FOOTCANDLES.

IMAGINE HOW IT SHOOTS
'IN BROAD DAYLIGHT.

» The Panasonic™ N-3  unigue combination of three 12" more, the N-3 has all the profes-
NiteHawk NiteHawk It'sone of  Newvicon tubes lets you make the  sional features you'd expect from
a kind because it's the only camera  most of available light by providing  the broad line of Panasonic three-

with three Newvicon” tubes. And bright, natural video images. tube cameras.
that means you get outstanding In sunlight and in the studio the Still, with all the N-3 has going
picture quality under a wide variety N-3 continues to shine with 600 for it, there's another bright spot.
of lighting conditions. lines horizontal resolution. An Its price.

When you're shooting at night impressive S/N ratio. As well as Audition the NiteHawk and see
or in dimly lit locations, as in the minimal lag, burn-in, comet tailing  why from sunlight to night light no
simulated example above, the N-3's  and geometric distortion. What's other camera canhold acandletoit.

For more information, call your nearest Panasonic regional office: Northeast: (201) 348-7620. Southeast: (404) 925-6835
Midwest: (312) 981-4826. Southwest: (214) 257-0763. West: (714) 895-7200. Northwest: (206) 251-5209.
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Order Now!

Get us into
your system.

To keep subscribers hap#y,
you need fast, accurate, afford-
able system maintenance.
Which means you need our
Model 1881 System Analyzer.

With this microprocessor-
controlled, 4 MHz to 1 GHz
instrument, you can quickly de-
tect amplifier distortion all the
way from headend to sub-
scriber. Tests are as simple as
pushing a button. Built-in fea-
tures include carrier to noise,
hum modulation, FM deviation,
cross modulation, and com-
posite triple beat. The Model
1881 also calibrates itself auto-
matically, which ensures
accurate repeatability.

For a free demonstration,
call Toll Free 800-622-5515.
rn Indiana, phone

Pre-paid mail orders only.

Price includes shipping.

Send check with request to:

NCTA

Science & Technology Department
1724 Massachusefts Ave.,, N.W.
Washington, D.C. 20036

317) 788-5965.) Wavetek
ndiana, Inc., 5808 Church-
man, (P. O. Box 190) Beech
Grove, IND 46107. TWX
810-687-6038.
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with contention offering fast response
under bursty data traffic conditions for
a large number of users. For higher
throughput and reliable operation, two
upstream channels are used. The poll-
ing technique is used for all transac-
tions originating at the headend, while
the contention technique is the media-
access control mechanism for all trans-
actions originating at the network

nodes.

For polling operation, the headend
network controller can interrogate the
network nodes at a speed of 60 per sec-
ond. [t also can automatically adjust the
transmitter output power level and ver-
ify operational integrity of any node.
The headend consists of a system con-
troller, VBI data inserter (encoder and
modulator), dual-channel receiver, low
and high pass filters and associated
computer interface hardware.

When a subscriber generates a pay-
per-view transaction or responds to a
poll, the subscriber transmitter builds
the data packet and then transmits it in
the first slot available on either up-
stream channel. If no acknowledge-
ment is received within two seconds,
it then enters a retransmission backoff
algorithm, calculating the next retrans-
mission slot based on a common rule
established across the network; this re-
peats until acknowledgment is re-
ceived.

The proprietary backoff algorithm is
implemented such that the system will
work under noisy upstream channels
and heavy data traffic. The upstream
channels, each with 480-slots-per-
second capacity, are synchronized so
that no slot-overlapping may occur.

System design

In teletext decoders and some one-
way addressable converters, the verti-
cal blanking interval (VBI) is used to
send digital information for addressing,
program authorization and text data. In
the new two-way cable system, the VBI
data channel is the means of communi-
cating from the headend to the net-
work nodes, forming the downstream
data channel with a capacity to address
180 nodes per second.

The total upstream channel capacity
was chosen to be 960 slots per second.
Since during heavy loading the Slotted-
Aloha contention protocol operates at
only one-third of full capacity, the
downstream channel is kept fully
loaded with traffic from the upstream
channels, thereby optimizing the
downstream and upstream data trans-
mission capabilities.

The data rate on both upstream chan-
nels is selected to be 45 Kbps, giving an
aggregate data rate of 90 Kpbs. In resi-
dential CATV systems, upstream chan-
nels occupy from 5 MHz to 35 MHz and

Communications Engineering & Design

With apologies to Mark Twain:
“The news of two-way cable’s
demise is greatly exaggerated.”
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Omni;Rack
Performs One Incredibly Neat Trick

CWY's Omni-
Rack™system §
uses raills and
panels similar to .M
headend rack®
accessories to ™
take the tangle out of multiple
dwelling enclosures. This
money- and time- saving system
easily adaptsto fit existing instal-
lations and is versatile enough to
conform to your own design.

Omni-Rack 16-gauge per-
forated panels fasten to
punched and threaded rails
and accommodate all
makes of splitters. To
change subscriber sta-
tus — change only the
jumper cables between
splitters and F81 D-type |
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= |
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F-FITTING
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connectors on ||
punched panels.
CWY also of- |
fers all-welded
enclosures con-
structed of alu- |
minized steel—with the rust- l
resistance of aluminum and the |
toughness of steel, giving you ||
longer service life for the money. ||
For more information aboutthe |
Omni-Rack and CWY's com-
plete line of products, write or
call us toll-free. And as al- |
ways, CATV and SMATV
products by the industry's
leading manufacturers
are also available
from CWY. Cable TV
- solutions are now just |
a phone call away. |
™3
STAMPED
NUMBERS
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Solutions. Lafayette, IN 47903
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| Call Toli-Free
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DYNAMIC DUO

b DEVIAYION
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VM2410 VIDEQ MODULATOR

L3

e

E8R2240 EARTH STATION RECEIVER

THE DRAKE PROFESSIONALS

Thousands of CATV, SMATV,
and broadcast operators
everywhere have placed
their trust in DRAKE’s
professional equipment —
and for good reason. Our
name has been synonymous
with excellence and reliability
in the communications field
for many, many years.

And this proud tradition
continues with our
professional VM2410
Modulator and ESR2240
Earth Station Receiver.
Operated together or
separately, the VM2410 and
ESR2240 are an unbeatable
choice for solid dependability
and performance.

R.L.DRAKE COMPANY

The DRAKE VM2410
Modulator

With the Drake VM2410 a
single modulator provides 60
channel frequency agility. A
simple push of a button will
set the VM2410 output to any
VHF Broadcast, Mid-Band,
Super-Band and Ultra-Band
channel up to 400 MHz.The
VM2410 also features video
low pass and IF SAW filtering
for reliable operation in the
most crowded systems. A full
57 dBmV output ensures
maximum performance.

The DRAKE ESR2240
Earth Station Receiver

A true step ahead in design
technology. Some of the
ESR2240’s outstanding
features include fully
synthesized transponder and
subcarrier selection, block
down conversion with our
BDC-24 Block Converter or
LNB, IF loop-through for
easy multiple receiver
installation, SAW filtering for
maximum interference
rejection and adjacent
channel performance, full
signal metering on front
panel — and much more.

When the bottom line is reliability, long-term service,
and simple peace of mind — demand a DRAKE!

SE2)

Call or write us today for more
information.

540 Richard St., Miamisburg, Ohio 45342. USA
Phone: (513) 866-2421 » Telex: 288-017

Reader Service Number 25
©COPYRIGHT 1985 R.L. DRAKE COMPANY .



usually are not fully utilized, leading to
an abundance of bandwidth. However,
the spectrum utilized must not straddle
6 MHz boundaries. The upstream trans-
mit frequencies, 5.5 MHz and 11 MHz,
appear to be free of interference and
are selected by the network node with a
method determined in the retransmis-
sion backoff algorithm. In order to pro-
tect data from errors caused by conten-
tion collisions and noise sources, a rug-
ged error detection mechanism was
chosen.

The system used a bi-phase phase
shift keying (BPSK) modulation tech-
nique for optimum performance and
efficiency in the bandwidth chosen for
upstream channels. By using a narrow
IF, matched filtering and digital correla-
tion techniques in the headend re-
ceiver, high message throughput still
can be maintained under heavy im-
pulse noise and ingress. Also, the indi-
vidual transmitter output level can be
adjusted automatically by the headend
system controller for establishing bet-
ter signal-to-noise ratio.

User-friendly

From the subscribers’ perspective,
the two-way capabilities are simple to
deal with. In the first configuration
available, the two-way function is pro-
vided with an add-on module that plugs
into the one-way converter using two
cables. These cables are for power, con-
trol signals and an RF loopthrough.

There are no adjustments required
when installing the unit so the cus-
tomer can self-install, thereby eliminat-
ing a truck roll-out and help achieve the
<$50 inplace cost target. On the front
of the unit are three indicator lights:
Wait (yellow), Error (red) and Okay
(green).

In general, when the user initiates a
transaction, the Wait light illuminates
for a few seconds before either the
Okay or Error light comes on. Addition-
ally, if an IPPV request is made on a
scrambled channel, the picture should
come into the clear if the Okay indica-
torison.

Headend hardware and
software

The required headend hardware and
software are extensions of the elements
needed in a one-way system. For down-
stream addressability, a system control-
ler (computer) and data encoder are re-
quired.

The system controller is interfaced
both to standalone operator terminals
and to the billing/management com-
puter. Addressing and control data
from the controller is transmitted to in-
dividual converters by placing data in
the vertical blanking interval of en-

Communications Engineering & Design

coded channels.

To add two-way capabilities, a head-
end receiver must be added for the re-
turn signals. Also, more attention needs
to be paid to the performance and reli-
ability of the system controller.

Scheduling and running impulse pay-
per-view events or opinion polls is com-
plex. For IPPV, the system must take
into account program start and finish
times, preview times, program tagging,
customer passwords and cancellation
windows. During the event, the sys-
tems can process up to 10K purchases
per minute. After an event the subscri-
ber list must be posted to the billing
computer. Opinion polls must be de-

—(__PRODUCT €
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Cable Length Checker...
Easy-to-use, Accurate and Only $495

Now available to the CATV/MATYV industries exclusively from I
CWY Electronics...the Model 1500 cable length checker (time
domain reflectometer) that helps you locate cable problems easily
and accurately..at an incredibly low cost.

The Model 15800 can be used to locate opens and shorts in any
cable with a constant velocity of propagation, including 50 ohm,

75 ohm, and 93 ohm cable, and paired cable.

And the real beauty of the Model 1500 is that it's so simple to use,
requiring no special training. For example, the Model 1500 features a
i four-digit LCD display for the length of the coaxial cable from 5m (15"
to 2,000m (6,500") and indicates whether the cable termination is open

fined by question, range of valid an-
swers and whether multiple responses
will be allowed. After the opinion poll,
the results also are posted.
System-related operations such as
power adjustments and early warning
of cable plant failures are important fea-
tures of the system. Each two-way re-
turn transmitter can have its output
power set from the headend automati-
cally. Additionally, measurements of
signal to noise are made available for
plant maintenance issues. As an early
warning system, up to 50 two-way con-
verters can be monitored for detecting
plant failures. These units are placed in
strategic locations, such as hub sites

f or short. The conversion switch on the front panel allows you to select
I readout in feet or meters, whichever best suits your requirements.
Also, the Model 1500 features two digital switches that allow easy
operation for the cable nominal velocity propagation setting from 0.0l
to 0.99..and rechargeable Ni-Cad batteries, AC adaptor, and 12-volt
battery mean long life and reliable operation wherever you are.

Look at the accuracy
you can expect
from the Model 1500:

—

Short Range (22°C)

il | Cable Length Model 1500
| 10m 10m (33")
100m 103m (338)
) 200m (656')
300m (984 ) 297m (974")
400m (1312) 396m (1299")

Long Range (22°C)
[ cable Length | Model 1500
¢

102m (3357
(1640) 493 (1617")
1000m (3280°) | 986m (32347
| 1500m (4920) | 1507m (4943)
For further information or application
assistance regarding the Model 1500
: and other products available from
‘ CWY, write or call toll-free today.
' Not just supplies. | P.O. Box 4519
. Lafayette, IN 47903
| Solutions. Call Toll Free
, 1-800-428-7596 i

. Indiana
' 1-800-382.7528
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and at the end of the branches of the
cable plant.

Channel monitoring is offered as part
of the system operation. This is per-
formed in a way which protects the an-
onymity of the customer; only totals are
provided on a channel-by-channel
basis. If desired, this feature can be de-
feated within the unit in the home or by
proper entry into the database.

System performance

The new system works with two com-
munications protocols simultaneously:
polling and contention. The polling
mode is used for all headend-initiated
transactions, such as one-way addressa-

bility, power tuning and status monitor-
ing. Subscriber initiated actions, such
as IPPV request and opinion response,
are handled with a contention protocol.

For impulse pay-per-view, the most
critical application, program authoriza-
tions can be issued from the headend
at a rate of 180/second. The contention
protocol (Slotted Aloha) runs at a re-
duced efficiency during heavy traffic
conditions (such as the five minutes
surrounding the start of an event); for
this reason, an upstream message rate
of 960/second was selected. This guar-
antees that 180 good messages are re-
ceived even during peak usage of the
system.

YOU BUY
EQUIPMENT
10 WORK.

VERSALIFT

Down-Time is a bad

word in any working fleet. It’s
expensive. It wastes time.

n “ E s B That's why we build Versalifts

to work. And work efficiently.

More than 14,000 Versalifts have
been built over the years. Most of them are still out there in
the field. Working. The most complete line of aerial
devices on the market, with the best in-service

records and lowest operating and maintenance
costs. That’s Versalift. Your local Versalift
distributor will be glad to work with you o
to choose the model and size best v

suited to meet your aerial
work requirements.

Versalift is a service
proven product of Time
Manufacturing ‘
Company.
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P.0. Box 20368
Waco, TX 76702-0368
(817) 776-0900

The system was designed with up-
stream communications reliability in
mind. The dual frequency agility, cou-
pled with BPSK modulation, provides
an excellent interference-fighting capa-
bility. Further, the headend receiver
uses advanced design principles such
as digital correlation, narow IF and
matched filtering for superior perfor-
mance. As measured, the receiver has
the following characteristics:

Message Throughput
(% of good messages
received at headend)

CIN 12 dB (90%)
(White Noise) 7dB (50%)
Cch 8 dB (90%)
(CW inband)

The net result of the transmitter and
receiver combination is a system that
works well without special efforts re-
quired on maintaining the upstream
plant. Normal downstream mainte-
nance, coupled with keeping the up-
stream plant balanced, is all that is re-
quired.

Conclusion

The true test of any system technol-
ogy is in actual application. The tech-
nology described here currently is op-
erational in San Antonio, Texas, with
additional subscribers being added reg-
ularly in the Rogers system as part of
new premium services.

The plant parameters are:

Homes passed: 385,000
Miles of plant: 4,400
Subscribers: 191,000
IPPV Subscribers: 45,000

Pay-per-view subscriber penetration
has been as high as 15 percent for spe-
cial events and 3 to 5 percent per event
for recent movies with multiple sched-
uling. As many as 60 percent of the im-
pulse pay-per-view subscribers place
their orders in the half-hour preceding
the event.

The incremental maintenance re-
quired to make the plant two-way has
become a benefit rather than a liability.
The number of service calls required
for subscriber terminal installation is
minimal. Full implementation of the
status-monitoring capability should fur-
ther assist in the reduction of service
calls.

Is two-way cable dead? With apolo-
gies to Mark Twain: “The news of two-
way cable’s demise is greatly exagger-
ated.” CED

Reference

* “Two-Way Cable Plant Characteris-
tics,” R. Citta, D. Mutzabaugh, NCTA
Technical Papers, June 1984.
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er purchase another converter
without testing the best.

UPIONEER

PIONEER COMMUNICATIONS OF AMERICA, INC
The future of sound and vision

CALL 1-800-421-6450

(In Ohio 614-876-0771)
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Pioneer’s addressable converter
gives cable operators exactly what
they want...

¢ Cross-vendor encoding
¢ IPPV two-way module
e MTS adaptor

Mechanical
parental control
IR remote control
VCR program timer ¢
Security covers

and nothing they don't want.

The Pioneer BA-5000 is the most functionally
advanced addressable converter available today
—offering a wide range of standard features
plus many profitable options and add-ons.

Every BA-5000 gives you downline-loadable
frequency format, channel map and special
channel designation. And with viewer diag-
nostics for trouble shooting, you cut down on
in-house service calls.

By using combinations of variable gated
sync and sine-wave suppression plus coded-key
video scrambling, the BA-5000 is compatible
with Jerrold, Oak and Hamlin
scrambling methods.

Plus, the BA-5000 accepts add-ons for
impulse-pay-per-view and MTS. An addressable
cradle is also available for standard converter
upgrade. You purchase the add-ons you want,
nothing extra. That's another reason why the
overall value of the Pioneer BA-5000 is the
best in the industry.

For complete information and a demonstration
of the BA-5000, call Pioneer toll-free 1-800-421-
6450. (In Ohio, 614-876-0771.) And do it now.

Since the most reliable addressable con-
verter in America gives you everything you

want, why pay for more than

DPIONEER" = e

PIONEER COMMUNICATIONS OF AMERICA, INC.

The future of sound and vision
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Rely on Us.

The Rest of The Cable Industry Has.

You depended on
COMPUCON'’s Engineering
Services Since 1968 for:

¢ Earth Station and
Microwave Planning

¢ Broadcast Distribution
Technologies

* Field Engineering
* Marketing Research

. .just to name a few

Today you can continue to count
on COMPUCON for these
engineering services as well as
new and expanded services

to meet the ever-changing
needs of the Cable Industry.

COMPUCON —
We were the Authority then.
We are the Authority now.

For more information: comeucon

Contact: Becky Shipman
COMPUCON, INC. P.O. Box 809006
Dallas, Texas 75380-9006 * (214) 680-1000 A Subachary ot A Nieleen Compeoy
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Satisfaction

guaranteed.

Call Cable Services with your next order, or for a free catalog:  1-800-233-8452.

Taps & connectors

=~ @B -

Underground!
\

\' 2
\' —k"‘) ]

(In PA, call 1-800-332-8545)

Tools and saf!y,

ﬂ Cable Services Company/Inc.

2113 Marydale Avenue, Williamsport, PA 17701
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“For dependability,
it just makes sense to go
with the Pioneer
addressable system.”

Terry Holmes

lxw»géﬁcgwo

General Manager, Lakeshore Communications

In October, 1983, Lakeshore Commu-
nications of LaPorte, Indiana began
operating a new cable system that fea-
tured one-way addressability. Though
it was part of the franchise agreement,
the decision to go with addressability
“just made sense” according to Terry
Holmes, general manager. And for
several reasons.

“With the amount of churn in sub-
scribers for premium channels, Holmes
explained, “addressability reduces truck
rolls. The combination of addressability
and the reliability of Pioneer equipment
result in significant savings in operating
costs.’

Addressability also gives Terry Holmes
a new degree of flexibility in tiering ser-
vices. There is no costly changeover
involved in adding or changing services.
And the marketing responsiveness that
results increases penetration.

Holmes added, “We even use address-
ability to capture the attention of sub-
scribers who haven’t paid their bills in
a long time. If you shut off their service,
it usually gets a phone call pretty fast”

After testing several
addressable systems,
Lakeshore Communi-

VPIONEER’

PIONEER COMMUNICATIONS OF AMERICA., INC.

cations chose Pioneer because of its
“proven track record with address-
ability? Other attractive features were
the convenience of the parental con-
trol and the durability of the converter
itself. Holmes remarked, “The box is
constructed so well it’s very formidable,
hard to penetrate. One subscriber even
tried to get into it with a hammer and a
piece of pipe. He beat it up pretty badly,
but he didn’t get in”

And Pioneer’s performance to date?
“Excellent. We've had less than a two
percent failure rate thus far in 13
months. I'm really pleased with that.

“And service after the sale has been
excellent?” That service includes on-
going engineering assistance and a
24-hour emergency telephone number
that assures maximum performance
from your addressable system.

If you're looking for an addressable
system that offers compatibility, reli-
ability, superior theft resistance and the
industry’s best service support, no other
system addresses your needs like Pioneer.
For more details, call Pioneer toll-free
1-800-421-6450.

(In Ohio, call
614-876-0771.)

The future of sound and vision
Reader Service Number 29




By Thomas Hunter, Jr.,
President,
Data Transmission Devices Inc.

This is a practical guide to selecting a
reliable standby supply, using the
Standard of the Industry,” a ferro re-
sonant transformer, as the base from
which all power supply specifications
are derived.

The ferro resonant transformer is the
base power supply for cable. This type
of transformer produces a constant
voltage output, over 20 percent
changes in input voltage and was origi-
nally used for street lighting and later
cable, both of which are immune to the
effects of square wave harmonic distor-
tion.

A properly designed ferro resonant
transformer, typical of those used in
cable, has the following specifications:

Voltage @ full load & 120 Vinput + 1%
Voltage @ full load and 95-130 V

input + 2%
Voltage @ varying load and 120 V

input + 2%
Total Voltage Tolerance + 5%

Since the tolerance for all conditions
of line, load, etc., is typically =5 per-
cent, and this tolerance has been ac-
cepted for cable since its earliest begin-
nings, there does not appear to be any
gain in specifying a tighter tolerance for
standby power supplies.

Communications Engineering & Design

The second factor in a ferro resonant
transformer is its overload and short
circuit characteristics. The output short
circuit current varies greatly with input
voltage. For a typical 12 amp rated
transformer, the short circuit current
can vary from 14 amps at 102 volts (low
line) to 23 amps at 135 volts (high line).

The output voltage will, however,
hold up under very low line voltage
conditions if the transformer is oper-
ated at less than full load. For example,
if a 12 amp transformer is operated at 6
amps, it will maintain its 60 V output
down to a 70 V line. Therefore, if you
are in a low voltage area, or are subject
to brownouts, by operating the power
supply at less than full load, you can
avoid loss of signal under low line con-
ditions, and the problem of burning up
passives under short circuit or overload
conditions is greatly reduced.

If you are in a high line voltage area,
you can operate the transtormer at a
greater percentage of full load without
worry, but some form of overcurrent
protection may be necessary.

A simple way of estimating the reli-
ability of a power supply is to set it up
carefully in a lab so that it is properly
ventilated, bring it up to full rated load
and, after 12 hours, measure both the
transformer iron stack temperature and
the capacitor temperature. Since the
life of both components is very temper-
ature dependent, the cooler the parts,
the longer they will live.

Batteries

Batteries are the least understood
element in a cable plant. These para-
graphs will help you gain an under-
standing of batteries and how to get the
most out of them.

Lead calcium, liquid electrolyte bat-
teries offer the most cost-effective oper-
ation over the life span of any cable
power system, provided the location is
one where temperatures are normally
within 40°F to 90°F and high shock or
vibration are not present. Excursions
from 30°F to 110°F can be tolerated but
should not exceed 24 hours. For ex-
tended periods, every degree above
this range tends to shorten battery life
and increase maintenance. A British
study in 1974 showed that by raising
battery environmental temperature
from 70°F to 104°F, the water loss in-
creased four times, with an estimated
decrease in life of a similar magnitude.
Other studies show that battery life de-
creases by 50 percent for each 15°F rise
over 77°F. There are many communica-
tion grade batteries installed in factory
signal systems where temperatures go
as high as 110°F, but they require fre-
quent watering and have a much
shorter life.

Cable-grade lead acid batteries are
designed to hold a greater volume of
electrolyte than a simple automotive
battery, thus reducing scheduled main-
tenance. Their construction is much

September 1985/55



Thereal cost of a
power supply or
any piece of
equipment is the
initial cost plus the
annual
maintenance costs.

sturdier than the simple lead calcium
gel types, with a stronger, much larger
plate and long life separator material.
Terminations are much heavier and
equipped with terminal bolts, lock
washers and nuts to ensure positive
contact with connectors.

in the design of a battery for use in a
non-utility standby power system, one
must recognize that there usually is lit-
tle or no maintenance performed on
the batteries, and environmental tem-
perature often varies seasonally over
100°F. By contrast, telephone system
and utility switchgear batteries guaran-
teed for 20 years on a pro-rata basis are
very carefully cleaned and watered and,
therefore, can be maintained on a regu-
lar schedule in a virtually constant tem-
perature environment.

Low temperatures tend to extend bat-
tery life but reduce the amount of
power the battery will deliver. For ex-
ample, at 20°F the battery will be re-
duced by nearly 40 percent. Therefore,
a thermostatically controlled battery
heater is recommended.

In a non-utility environment, what
can be done to design and build a bat-
tery with maximum life and minimum
maintenance? First, for the grid struc-
ture use a lead alloy which has demon-
strated life in this service of at least ten
years, with a closely regulated tempera-

Somebody
took your
only copy?

Got
another!

$5.00 each (1-9 copies)
$4.00 each (10-100 copies)

e

$3.00 each (100 or more copies)
For more information call Kermit Collins at (303) 860-0111.
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ture compensated battery charger.
Lead calcium is the best alloy for cable
which is a “float” application.

Lead calcium and lead antimony dif-
fer somewhat in their response to float
charging. Lead calcium, when floated at
2.17 volts/cell, consumes considerably
less water than lead antimony and re-
quires a periodic equalize charge.
Some lead calcium manufacturers sug-
gest float charging at a higher potential
(2.25 VIC), thereby eliminating the re-
quirement for periodic equalizing but
using more water. This has a detrimen-
tal effect on battery life—a rather bad
exchange. Also, it demonstrates that
the charger output to this type battery
must be temperature compensated,
well regulated and properly adjusted,
for a rise in output voltage of 1.5 per-
cent will substantially shorten battery
life. Charging is mentioned briefly fur-
ther on in this section.

Lead antimony batteries have a much
longer cycle life than lead calcium and
are always used in electric trucks, fork
lifts, etc., where they are charged and
discharged very frequently. Lead anti-
mony batteries consume considerably
more water than lead calcium.at instal-
lation, and as they age, the water con-
sumption increases as a result of chemi-
cal changes in the cells. Industrial
grade antimony batteries have im-
proved in this respect over the last few
years, though they are seldom found in
cable applications where communica-
tions type batteries are most common.

Antimony batteries have relatively
the same properties as calcium batter-
ies on float charge, with the exception
that their life is not generally stated to
be as long, and they require frequent
maintenance. It also is used in “‘mainte-
nance-free automotive batteries,””
where again the design life is about 3 to
5 years and the implied reliability of a
“maintenance free” battery is a big sell-
ing point.

Battery life

Unless a battery fails abruptly, it is
difficult to determine precisely when it
should be replaced. Recordkeeping is
very important in the maintenance of
battery systems to assist in making this
determination, yet recordkeeping at
battery installations is seldom found. If
battery life is equal to a known portion
of the system life or, at least, equal to
the system life through major reevalua-
tions, then a higher reliability exists for
that battery.

The conditions of each geographical
application must be reviewed sepa-
rately to perform an estimate of battery
life but, if estimated and sized properly,
a fead calcium plate battery should last
5 to 10 years. This is not true for other
types since the mechanical structure

Communications Engineering & Design
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cannot withstand the years of service,
and frequent maintenance is required.

The Institute of Electrical and Elec-
tronics Engineers Inc. (IEEE) Std., 450-
1972(9), recommends battery replace-
ment within one year if its capacity is
below 80 percent of the manufacturer’s
rating as this is considered to be the
end of a battery’s useful life.

Gel cells versus wet cells

The gel-cell battery type commonly

used in cable sytems has about 20 per-
cent less capacity than an equivalent,
i.e. same size and weight, wet battery.
Why? As it is being manufactured, the

gel battery is virtually exactly the same
as its wet cell equivalent up to the point
of final acid fill. The wet cell is filled
with acid.

As the gel cell acid flows into the bat-
tery, it is mixed with a gelling agent
which, over a 24 hour period, causes
the liquid acid to gel just like jello. It is
wet to the touch but will not flow.

Why the loss of capacity then? Since
a gel will not flow like a liquid as the
battery discharges and uses up the acid
in the plates, fresh acid cannot circulate
freely into the plates to keep the cur-
rent flowing, therefore, reducing the
battery capacity. In addition, as any wet

CHECK OUT A
-CHANNELIZER-

Channelizer is an economical answer to your TV and FM
head end requirements. Check out the quality, flexibility,
ec

and the price! Channelizer has it all in per

t balance.

Call for a ?;lick quotation in the U.S. at (305) 429-0870 or

Canada at 1 6_) 629:1 111.

andtirren s
Py
CFM

TRIPLE CROWN ELECTRONICS

MISSISSAUGA,
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or gel battery ages, the electrolyte
(which is about 75 percent water) de-
composes and is vented as minute
amounts of hydrogen and oxygen gas.

In a wet cell as this happens, the lig-
uid level drops. Even in so-called
“sealed” batteries it can be replaced
with distilled water to help extend bat-
tery life. In a gel cell, the gel around the
plates dries out, starving the plates of
electrolyte which cannot be replaced
by gravity or adding distilled water.

Common battery problems

Boiling over is a symptom of over-
charging, excessive battery tempera-
ture or both. Very often the defective
battery will have a shorted cell, but this
is usually the effect of boiling, not the
cause.

As a remedy, all the batteries in the
power supply should be replaced and
the charger voltage checked and reset
for a lower voltage if necessary. Figure 1
shows float voltage versus temperature
and will serve a guideline for your geo-
graphical area.

Gradual loss of standby running time
is indicative of a loss of battery capac-
ity. If it occurs over a period of 6 to 12
months with new batteries, it generally
means that the charger voltage is set
too low or the charging current is too
small and, therefore, the batteries are
not being properly charged. The
charger should be reset for 26.2 to 26.8
volts at 70°F to 75°F with new, fully
charged batteries and the temperature
compensation checked.

If the batteries are over three years
old, the gradual loss of capacity is prob-
ably caused by positive plate failure.
The most likely causes are overheating
in hotter climates or the charger volt-
age is set just a bit too high.

For maximum battery life and mini-
mum maintenance (they are insepara-
ble), a dual voltage charging scheme
should be used. The battery should be
maintained at a low voltage (2.17 to 2.20
VPC) and, during recharges, brought
up to a higher voltage (2.3 to 2.5 VPC)
and held at that voltage until the cell is
fully charged and gassing to circulate
the electrolyte.

At 2,17 to 2.20 VPC, the battery will
remain in a fully charged state and wa-
ter loss (electrolyte decomposition)
held to a minimum—essentially evapo-
ration losses. It will not, however, re-
charge properly at this voltage.

While battery life is very sensitive to
float voltages, it is not very sensitive to
recharge voltages if the recharge is
stopped when the battery is fully
charged. Therefore, a recharge voltage
range of 2.25 1o 2.40 VPC will work fine,
provided the charge is stopped when
the battery is fully charged.

The ideal method of battery charging

Communications Engineering & Design



Unlike some other choices, Alpha maintains the Good Name of
Standby Power by offering a reliable and failsafe approach—as we
have right from the start. We call it the “single ferro transformer”
concept.

This design concept leaves the ferroresonant transformer always
connected to your Cable plant, regardless of power failures or other
disturbances, and does away with the need for a second transformer.

The battery driven inverter takes over from the downed line in
the primary winding of the transformer, ensuring an unaltered output
voltage and waveform. Overload and short-circuit
handling characteristics remain unchanged. In
addition this same transformer is used to
charge the batteries, providing a high current
recharge of the batteries after a power failure,
a fezture lacking in most competitive designs.

This concept needs fewer components
which translates into higher reliability. Because
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ALPHA TECHNOLOGIES « BELLINGHAM WA (206) 671-7703 - BURNABY BC (604) 430-1476
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the inverter cannot be activated, even with the
line relay contact “stuck”, this concept also gave
us the fail-safe feature that helped us to obtain
both UL and CSA approvals. And that gives a
good product a good name. 2
Of course there are more reasons for ' EEEE————S——
Alpha's leadership and good name in Standby Power.
Features such as Temperature Compensated Charging matched to the
battery type and Automatic Selftest and Equalizing, to name just two.
Alpha was the first to offer Remote Status Monitoring for it's
power supplies on a stand-alone basis.
And now Alpha has introduced two new State-of-the-Art Standby
Power product lines. The FT series, a fast transfer type for critical loads
i up to 500VA, and the APCG series for true UPS performance up to
1500VA at Standby prices. Our ongoing efforts to give you the best
engineered products will continue to give Standby Power a good
name...ALPHA.

YOUR BEST BUY
R.F. TECHNOLOGIES}\(%}G) 623-5899 |N THE LONG RUN
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WESTEC COMMUNICATIONS, INC. (602) 948-4484 + AZ,
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THE FOURTH

NSCA/Private Cable Convention
co-sponsored by

Private Calble

Magazine
October 21,22, 23, 1985
Hyatt Regency—Fort Worth, Texas

Program:

Monday, October 21

8:00 REGISTRATION

9:00 OPENING SESSION: “State of the Industry Address”

10:30 LEGAL SESSION: “Forced Access-Will It Put You Out Of Business?”
12:00 KEYNOTE LUNCHEON

1:30 EXHIBITS OPEN

1:45 FINANCIAL SESSION

4:30-6:30 COCKTAILS IN THE EXHIBIT AREA

Tuesday, October 22

7:00 ROUNDTABLE BREAKFAST: “Nuts and Bolts” Issues

8:30 PROGRAMMING SESSION: “Paying for Program Services”
10:00 MARKETING SESSION: “What Are You Selling, To Whom?”
12:30 DELI LUNCH

12:30 EXHIBITS OPEN

1:30 TECHNICAL SESSION

4:30-6:30 COCKTAILS IN THE EXHIBIT AREA

Wednesday, October 23

7:00 ROUNDTABLE BREAKFAST: “Discussions with Programmers”
9:00 TECHNICAL SESSIONS

9:00 EXHIBITS OPEN

11:00 GRAND PRIZE DRAWING

11:30 SHOW CLOSES

Register me for the NSCA/Private Cable convention!
October 21-23, 1985, Hyatt Regency-Fort Worth, Texas

O 1 would like the early registration® as a non-member for $110, additional company members for $95.

O | would like the early registration® as a member of NSCA for $95, additional company members for $80.
O 1 would like more information on exhibiting at the convention.

O | would like more information on becoming a member of NSCA.

Name O Payment enclosed
Company 3 Bill me
Address

City, State, Zip

Phone ( )

9/85 CED

Mail to: NSCA Convention, Private Cable, 5951 S. Middlefield Road, Littieton, CO 80123 (303) 798-1274

*Early registration ends October 1, 1985. Reader Service Number 37



is to use a feedback charge to bring the
battery up to a higher voltage, similar to
cycle charging, but then keep the volt-
age up until the battery signals via a
feedback signal that it is fully charged.
At this signal the charger should slowly
reduce its voltage, thus keeping the
gassing and electrolyte circulation
going, for an hour or longer, then re-
duce the voltage slowly to a mainte-
nance level which will keep the battery
charged but virtually eliminate water
loss and plate corrosion.

This type of charging can extend bat-
tery life to over 5 years and as much as
20 years if it is also fully temperature
compensated.

Most cable power supplies use a float
or constant voltage current limited
charger. This method limits the charg-
ing current during recharge, then main-
tains the battery at a constant voltage
which will, in time, provide a complete
recharge but is too high to achieve max-
imum battery life. Life also is reduced
because this float voltage is too low to
cause any end of charge gassing which
circulates the acid to prevent stratifica-
tion. If lead calcium batteries are used,
the constant voltage charger should be
set at 2.33 to 2.38 volts at 77°F.

Trickle or taper trickle chargers are
essentially constant current chargers
set at a very low current without regard
to battery voltage. They should be
avoided in cable systems as they are
battery killers.

Cycle charging is a dual voltage
charging method. The idea is to cycle
the battery between two voltages in or-
der to fully recharge in a reasonable
length of time and get some gassing

to a lower voltage for a set period or to
a selected voltage, then bring it back up
to the high recharge voltage. This kind
of cycle charging is a great improve-
ment over constant voltage charging.

In some cases transfer time is defined
as the time it takes for the transfer relay
to switch the cable from one power
source to another. But that does not
necessarily mean that the second
source is delivering power at the time
that the cable is connected to it. That
power-up may not occur for a relatively
long time. Therefore, let us define
transfer time as the period when no
voltage is being delivered to the cable.

When | asked, "How long can the
cable amptifiers go without power?”
the answer varied from zero time to 5
cycles or 80 milliseconds, but those
asked did not seem to know why a par-
ticular time had been suggested. By
talking to various amplifier manufactur-
ers, the following information was ob-
tained. First, each amplifier has its own
power supply, consisting of a trans-
former, rectifier, filter capacitor and
switching regulator.

The transformer is an energy storage
device and will deliver power for one-
half to one millisecond or a bit longer
after a loss of power. A much more im-
portant source is the power supply fil-
ter capacitor, which can supply an am-
plifier from 20 to 80 milliseconds de-
pending upon the supply design.

Figure 2 is a simple method of esti-
mating the time that your amplifiers
will operate without power.

Since each amplifier power supply
has a large filter capacitor to carry it for

Figure 1
Expected life (%) at various temperatures
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so now you can rely on PowerVision
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a few milliseconds, there does not ap-
pear to be any requirement for a zero
transfer time or UPS (uninterruptable
power supply) in the cable plant. From
the best information | have been able to
find, a transfer time of 10 to 30 millisec-
onds is probably sufficient to prevent a
loss of signal.

One point that has been raised is the
importance of accuracy in business
data transmission. [n this case, a **hand-
shake’’ transmission is always used.
The data is sent, then returned to the
sender, verified and a confirmation or
"handshake’’ signal sent. Therefore, a
signal interruption is not as devasting

as one might think.

The biggest source of problems
caused by overlong transfer time in
cable probably will be the loss of mem-
ory in addressable converters, either on
or off premises, if the refresh interval is
very long, for instance once every 30
minutes or even once in five minutes.
This can be helped by the electronics
manufacturers if they use the largest
possible filter capacitor in the rectifier
power supply. Very often 50 to 100 per-
cent more capacitance can be used for
little or no change in cost or capacitor
size, while the cost of reducing transfer
time can be very expensive.

RISER-BOND

INSTRUMENTS

FORMERLY ; Iv ]EK INC

“esﬂ“ 2901 *‘B’"
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* Pocket size manual
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batteries included

* One year full warranty
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Figure 2
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Time =50x 1,000 x 10°x 10*x 0.8
=50,000 x 10*x 0.8
=40 Milliseconds

The type of transfer switch also is im-
portant. A solid state transfer switch is
extremely fast, so fast as to make a
standby power supply appear to be an
uninterruptable supply. They have no
moving parts and, if properly designed,
can handle very large surge currents
and transient voltages.

Solid state transfer switches are, how-
ever, very expensive when compared to
relays, difficult to repair in the field and
tend to fail as a short which can cause a
cascading failure mode that will dam-
age the standby power supply and
cause a complete failure of power to
the cable.

Relays are slow by comparison, and
when they fail, they tend to tack weld in
one direction, thus tending to avoid a
cascading failure mode. If the power
supply is designed properly, the failure
can favor the utility power supply, thus
avoiding a total failure. Since many re-
lays are available as plug-ins or with
screw terminals, they can be replaced
in the field without too much difficulty.

Should you call your local utility to
determine the number or frequency of
power outages in your area, they will
tell you that power failures of less than
30 seconds to three minutes are not
considered to be outages. The cutoff
period (30 seconds, etc.) varies by util-
ity.

An informal study by the emergency
lighting industry determined that most
outages last for under 45 minutes. The
National Electric Code calls for 90 min-
utes of emergency lighting or twice the
average outage. There are always very
long duration outages because of ice
storms or other natural disasters, but
during my term as President of the

Communications Engineering & Design
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Emergency Lighting Manufacturers’ As-
sociation, it was felt that over 90 per-
cent of the power outages were for un-
der one hour and, therefore, the two
hours of standby power generally spec-
ified by the cable industry is more than
enough tor the tvpical situation.

Inverter designs

There are three basic inverter designs
used in cable standby power systems.
The oldest and simplest is the two
transformer design. In this design the
main power transformer is of conven-
tional design, and a smaller saturable
core (ransformer is used 1o generate
the switching transistor drive signals
and set the frequency.

This design is verv simple, inherently
short circuit proot and generally quite
reliable. The efliciency also is high, o1-
ten about 90 percent which can mean
longer standby operating time on fewer
balteries.

\ disadvantage of the two-trans-
former design is that it cannot maintain
a constant vollage to the cable electron-
ics as the battery voltage falls. There-
fore, the nominal 60 volts on standby
will sink by about 20 percent from the
initial starting voltage, usually 63 volts,
to battery shut-off at 51 volts when the
battery is discharged. This is a simple
ratio of 27 volts, the initial battery volt-

age, to 21 volts, when the battery is dis-
charged and the inverter shuts off.

A second disadvantage, which is not
significant in a cable application, is that
the power supply frequency will
change as the battery voltage drops.
Since this type of inverter must be inde-
pendent of the utility company, this
lype of power supply usually includes a
separate power supply tor utility opera-
tion, thus tending to improve the over-
all system reliability.

The second design is later, has much
better performance and uses a single
ferro resonant t(ranstormer for both
normal and standby operation. It has
several advantages over the two trans-
former design. It provides a constant
voltage to the cable as the battery volt-
age falls, has a constant frequency usu-
ally + 1 percent and is very resistant to
damage caused by overloads, open or
short circuits on the cable.

This design is somewhal less expen-
sive to manutacture than the two trans-
former design because it uses just one
transtormer for both utility power oper-
ation and battery operation. There are,
however, some disadvantages. First, the
transformer is not very efficient and, as
a result, battery operating lime is re-
duced. Thereiore, three batteries are
commonly used instead of two to ob-
tain the 2 to 272 hour battery operation

+

common to cable.

The second disadvantage lies in the
use of a single transformer for both
normal and standby operation. If the
transformer or associated tuning capac-
itor fails, or more likely, a relay, battery
charger rectifier or other semi-conduc-
tor connected to the transtormer short-
out, the entire supply stops and cable is
without power. Repairing a railed single
transformer standby power supply is
not always easy.

The third tvpe of power supply is a
modern version of the first supply. It
uses a standard ferro resonant trans-
former for utility operation, and for bat-
tery operation, a single transiormer in-
verter using pulse width modulation
techniques for voltage regulation and
current limiting, a method very similar
to that used in the switching regulators
in amplifiers.

The advantages ol this design are
high efticiency, thereby reducing the
number of batteries, good voltage regu-
lation and good overload and short cir-
cuit performance.

Since two power supplies are used, it
is possible to make the system fully re-
dundant. That is, the total failure of one
supply has no effect on the other.
Therefore, they can be repaired inde-
pendently and when convenient. And
with this redundant design, any part

Order Now!
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Figure 3
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that needs attention (be it the standby

power portion, utility power portion or

batteries) can be removed for service
without losing power to the cable.

These features, combined with good

voltage regulation in either the utility or

standby mode, make this general type
of design the most reliable.

To an MSO reliability means keeping
the signal going, hopetully without
spending buckets of money. As far as
power supplies are concerned, a relia-
ble supply should have the following
characteristics:
® The failure of a single component

should not interrupt power to the
cable.

® Battery life should be at least 5
years.

e If a portion of the power supply is
out of specification, it should be
clearly identifiable by lower echelon
field techs.

® Corrective action should be clearly
indicated.

o Taking the corrective action should
not interrupt power to the cable.

In short, if you can’t fix it in a 3 a.n.
rainstorm, it is not reliable, and it is too
expensive because each service call
with labor, equipment, overhead, etc.,
computes to about $60 plus parts.
Therefore, the real cost of a power sup-
ply or any piece of equipment is the ini-
tial cost plus the annual maintenance
costs.

Figure 3 shows how much can be
saved over a five year period by increas-
ing battery life from 2%2 to 5 years. [n a
typical two-battery power supply, the
saving exceeds 20 percent. For a supply
with more than two batteries, it is even
greater.

There are many power supplies on
the market today, and | hope this article
helps you select the best supply tor
your application.

This article is based on a presentation
made at the 1984 NCTA Technical Ses-
sions.
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*Cpr — Cost Per Foot; U, — Unit Price; W — Wasts factor; D - Distance between clips
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® 100% Galvalume Steel Body (5x longevity of
galvanized) offers snug fit which enables
greater clip spacing.

e Galvalume Body protects cable during installa-
tion and eliminates costly service calls.

e Full penetration of 1” cadmium plated hardened
nail provides greater retention.

® Ease of nail penetration into mortar, stucco, or
wood minimizes costly wastage.

e Eliminate ground wire clips by crimping
SAXXONs to the wire.

P/N SC-18-19 for RG59 or P/N SC-18-26 for RG6

Other sizes will also soon be available.

FEEL SECURE WITH “SAXXON®™ CLIPS”

FREE SAMPLES WITH EACH INQUIRY (g, sieot ot )

FOR MORE INFORMATION
CALL TOLL FREE

SACHS communications inc,, 800 361 3685

30 West Service Road, Champlain, N.Y. 12919-9703
In Canada: 2095 Chartier Avenue, Dorval, Que. H9P 1H3 In Canada: Call (514) 636-6560

Reader Service Number 45




ﬁ E* C:! E: E £ g-. Py

By Ken Leffingwell,
Applications Engineer,

Data, Distribution & Subscriber
Products, Scientific-Atlanta

s more and more cable systems

turn to addressability to trim

costs and increase revenue

sources, the need to understand
data communications methods be-
comes more important to the cable op-
erator. It is the intent of this article to
give a general overview of data commu-
nications equipment used in an ad-
dressable system to transfer data over
the telephone system or self-installed
private lines.

Basics

Since our concern is data communi-
cations within an addressable system
utilizing self-installed or telephone
company lines, a digression relating to
how they may be incorporated in a typi-
cal addressable system is in order. This
requires a discussion of the functions
and communications requirements of
the various components of the system.

Most addressable systems have three
basic components in common: 1) a con-
trolling computer, 2) an addressable
transmitter and 3) the addressable con-
verter. The computer, normally located
at the business office, maintains a data-
base that contains information on each
converter in the system such as its sta-
tus and authorized service levels. The
computer must have the capability to
communicate with any one or all of the
addressable converters in the system tc
assure that each subscriber receives the
level of service desired—no more and
no less. The computer accomplishes
this communication with the convert-
ers via the addressable transmitter lo-
cated at the headend. It is a device that
processes data sent from the control-
ling computer, arranges it in a format
appropriate for transmission over the
cable and transmits the data to the ad-
dressable converters in the subscribers’

Communications Engineering & Design

homes. The controlling computer may,
in some applications, be “linked” to
another computer that performs billing
functions. In this instance nearly all
data entry is made at the billing com-
puter which communicates with the
addressable control computer which,
in turn, communicates with the con-
verters in the system via the address-
able transmitter.

The advantages and trade-offs per-
taining to each particular type of sys-
tem are detailed and need to be under-
stood thoroughly when making a deci-
sion about system architecture.
However, that discussion is beyond the
intent of this article.

Data communication is the means by
which ones and zeros in one device
(stored as voltage levels) are transferred
to another device. To facilitate the
transmission of data between devices,
the Electronic Industries Association
(EIA) has developed standards that de-
tail parameters (such as voltages levels
and pin assignments) to be used in data
transmissions. The interface for most
data communications equipment is de-
signed to meet EIA RS-232C standards.
An RS-232C interface is intended to fa-
cilitate data transmissions at up to
19,200 bits per second (baud) for a dis-
tance of 50 feet. As a general rule, the
lower the data rate, the farther the dis-
tance it can be reliably transmitted.
However, even at modest data rates,
the distance over which reliable com-
munication can be maintained is lim-
ited because of line loss and noise.

If all components in an addressable
system are relatively close together
(within a few feet), communication be-
tween the components is a simple mat-
ter of connecting them together. This,
of course, is ignoring software proto-
cols and merely considering the trans-
fer of ones and zeros. However, in
many instances the components of the
addressable system are not close
enough together to permit a direct
connection, and the problem of reliable

3D
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communications becomes more com-
plex.

The major considerations in deter-
mining what kind of data communica-
tions equipment (DCE) is required for a
particular application are distance, data
rate and cost. In general the greater the
distance and the higher the data rate,
the higher the cost will be. All devices
discussed below communicate over
what is referred to as "twisted pair.”
Twisted pair is quite simply a pair of
wires that are insulated and twisted to-
gether to minimize interference. It is
used extensively for voice and data
transmission both privately and by the
telephone company.

The following are some terms asso-
ciated with data communications that
should be dealt with before continuing:
¢ Half-duplex: a mode of data transfer
where communication may occur in
two directions; however, data is trans-
mitted in only one direction at a time.
¢ Full-duplex: a mode of data transfer
where communication may occur in
two directions at the same time.
¢ Synchronous communication: a
method of data transfer that transmits
timing information as well as data. This
timing information is used to lock or
synchronize the receiving modem with
the transmitting modem.
¢ Asynchronous communication: a
method of data transfer that sends
fixed-length sets of ones and zeros
(called words) separated with start and
stop bits. This method does not require
a separate timing signal.

Line drivers

Line drivers are relatively low-cost
devices intended to communicate over
short distances. Typically, they will op-
erate in full- or half-duplex mode over a
four-wire circuit, although some units
will operate half-duplex over a two-wire
circuit. The communication lines re-
quire DC continuity and usually are
self-installed by the user. Line drivers
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The first step
towards reliable
data
communications is
effective people
communication.
The operator,
modem supplier
and addressable
hardware supplier
all must be aware of
the requirements of
the addressable
system. . .
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can be expected to have a maximum
range of from ¥z to five miles, depend-
ing on the data rate (remember—the
lower the data rate, the farther you can
go). Some line drivers require AC
power, while others are powered from
the data terminal.

Limited-distance modems

A limited distance modem (LDM) is a
device intended (as its name implies) to
be used over limited distances—typi-
cally less than 25 miles. Again, the eftec-
tive range of the modem is a function of
the data rate employed. Most LDMs will
operate half- or full-duplex over a four-
wire circuit, although some units will
operate half-duplex over a two-wire cir-
cuit. LDMs are designed to operate
over self-installed private lines or dedi-
cated lease lines from the telephone
company.

If you plan to utilize dedicated phone
lines, there are some constraints to con-
sider when deciding whether or not an
LDM approach is appropriate. First,
both modems must be located within
the service area of the same telephone
central office. Secondly, the length of
the wire connecting the LDMs is rarely
the same as the physical distance be-
tween the LDMs. For example, the ac-
tual distance between a cable opera-
tor’s office and the headend may be
only 10 miles—well within the expected
range of an LDM. However, if the tele-
phone central office is 15 miles from
both the cable office and the headend,
the actual length of wire would be 30
miles at the very least, which is beyond
the expected range of the LDM. In addi-
tion, the telephone company may not
take the most direct route between the
central office and various points in its
service area, thereby potentially in-
creasing the distance over which the
LDM must operate. Also, the telephone
system often uses loading coils (which
reduce the bandwidth) and bridge taps
(which may place an undetermined
length of wire in the circuit). For most
LDMs, these devices would need to be
removed by the telephone company
prior to the use of an LDM, possibly in-
creasing cost and delaying availability
of the lines.

Long-haul modems

The telephone system was designed
primarily for voice communications. It
follows that design considerations were
bounded by the capacities and limita-
tions of the human ear. To facilitate
data transmission within the technical
constraints imposed by the telephone
system, standards were developed that
detail the technical characteristics of
modems to be used. Some of the more
common Bell Standard modems are the
103, 202 and 212 modems.

Standard 103-
compatible modems

The 103 family of modems is asyn-
chronous, operating full-duplex on
two-wire circuits at data rates up to 300
baud. They can be used on private, ded-
icated-leased or dial-up lines. Most 103
modems have auto-answer capability,
and some are available with an auto-
dialing feature.

Standard 202-
compatible modems

The 202-compatible modem is asyn-
chronous, operating full- or half-duplex
on a four-wire circuit, or half-duplex
over a two-wire circuit at data rates up
to 1,800 baud. It can be used on private,
dedicated-leased or dial-up lines. Some
202 modems have auto-answer and
auto-dialing capability.

Standard 212-
compatible modems

The use of 212-compatible modems is
becoming more widespread because of
their flexibility and features available.
They can operate asynchronously at
data rates of 0 to 300 baud and syn-
chronously or asynchronously at 1,200
baud. At rates up to 300 baud, most 212
modems are compatible with 103 stan-
dard modems. Many can automatically
adjust to the data rate of the incoming
data stream. The 212-compatible mo-
dem operates full-duplex over a two-
wire circuit. It can be used over voice-
grade dial-up lines, and many will oper-
ate over private self-installed lines.
Auto-answering and auto-dialing are
features often found in 212-compatible
modems. Many of those that do not
have auto-dialing can be used in con-
junction with a separate auto-dialing
unit.

Standard 212 modems possess such
features as test pattern generators,
loop-back capabilities and lamp dis-
plays of data activity, all of which are an
aid to diagnostics. Adaptive equaliza-
tion, which improves performance on
marginal circuits, also is available on
many units. There are 212-compatible
modems designed to plug into an ex-
pansion slot in a PC that allows the PC
to be connected directly to the tele-
phone system. These generally cost less
than a standalone 212 modem; how-
ever, they rely on software within the
PC to control various functions.

High-speed modems

Above 1,200 baud the price of mo-
dems climbs sharply with the data rate.
In addition to the increased modem
cost, other factors come into play when
these higher data rates are used that
can affect total system cost. At higher
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Can Any Cable Supplier Consistently Be There When You Need Them?

You can depend on Capscan.
Hundreds of cable TV systems and MSO’s nation-wide
have put their trust and confidence in Capscan, and we
haven’t let them down.

Growth through performance; stability based
upon the $140 million plus assets of the Burnup
and Sims Corporation.

When you consider that Capscan has set
new corporate sales records each year for the
last five years in a row, it’s easy to see what
so many others in your shoes have
understood for years. Capscan Cable is
a “‘safe buy.” Capscan people are pro-

fessionals you can trust.

For a new build, re-build, big . AT
job or small, aluminum cable and e
drop cable, call the eable company % 3
you <an count on to be there (.~
when it counts. Call Capscan R

at (201) 462-8700, or toll
free (800) 222-5388. g .

A Burnup & Sims Cable Products Group Company
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“THE BEST DESIGNED
DROP CONTROL BOX
~ ATANY PRICE..

(THE INSIDE STORY)

Tamper proof tongue
and groovf top lock
/2 o T —— ==\
|Awnings on Lr______-_.. ---“-“jr' ~Secondary
back panel for  gIl -=~_ 723N, cable feeds
m“auw _'T'----- ---—--'_q Y
procfing : @ : Mounting posts
Holes for U-bolt for residential
mounting on %" : ' ___@. @___ | : siding or between
~groundrod @ ! 1 | | Dricks
l - ' I 2 l
“Castinrigid | ! { I Molded warning
neutrai greyor | I I =1 label to deter
beigepolyvinyl T S [ ~~~~~""7 T 1 tampering
chloride J 1
! | | 1
Lockingtabs I 1 compact
| tojsecurs 4 I 514" 8% x 2%"
side panels : : exterior dimensions
L] = —|! [ |
Down:sloped : - > I interior capacity
primary cable b 5ryx 754" x 154" !
feed slots to } L for ground blocks,
| ___prevent kinking 1 : splitters and
i 1 trapping devices
~Knockouts 1 ]
for weather and ¥ 1
pest resistance | 1 Structurally
1 #- reinforced for
] ! maximum durability
NS======my) —memm==” ‘
1 ]
1 1
] ]
| e==d
Hasp accepts most
locking devices including
Tele-Theft Control
Locks and Seals |
The new Drop Control up service calls or
| Box from ffelecrafter- audits quick and cost
Products Corporation. efficient. Telecrafter’s
Creatively engineered to Drop Control Box has one
the demands of the cable more incredible feature.

industry. Solidly constructed:

of tough, impact resistant |

PVC. |t protects cable
system components from 1

raE

Its price! Save when you
buy. Save when you install.
Save throughout the life
| of your system. Go with
I-almost anything man-and the best. For prices and
nature can dish out, It's clean lined,  additional product information, call
tiinstalls easily and makes follow- —our toll-free number. 1-800-548-7243

(S Elecrafter
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data rates the transmission becomes
more susceptible to line impairments.
Some modems require leased-lines
with special conditioning, and error-
correcting devices may need to be uti-
lized. Many of these modems will oper-
ate only in a synchronous mode,
thereby requiring asynchronous-to-
synchronous conversion when asyn-
chronous operation is required.

Recent advancements in modem de-
sign have made available high-speed
modems that operate over voice-grade
telephone lines. There are a few 2,400
and 4,800 baud modems that operate
full- or half-duplex on dial-up lines with
many of the features of the 212 mo-
dems discussed earlier. Also available
are 9,600 baud modems that operate
half-duplex on a dial-up line. Full-
duplex operation at 9,600 baud on dial-
up lines may be available by late 1985.

Summary

In an addressable system, the data
communications equipment chosen
can have a large impact on total system
throughput. The appropriate data rate
for any given system is dependent on
the number of addressable converters
in the system, operational procedures
and the hardware utilized for imple-
mentation of addressability. All of these
factors are, of course, tempered by the
funds available for data communica-
tions equipment.

A cable operator can reduce the cost
of the communications system, while at
the same time assuring that the system
installed will meet requirements, by fol-
lowing some simple steps:
¢ Find out up-front what the communi-
cations requirements of the address-
able system are.
¢ Get recommendations from the sup-
plier of the addressable hardware for a
reliable source of communications
equipment. It may be best to work with
a distributor who handles several man-
ufacturers’ equipment. This will pro-
vide a wider range of modems from
which to select the proper equipment
for the specific application.
¢ Consider using self-installed private
lines. In applications where data com-
munication is localized, the operator
may be able to avoid telephone com-
pany fees (not to mention hassles) alto-
gether.

The first step towards reliable data
communications is effective people
communication. The operator, modem
supplier and addressable hardware
supplier all must be aware of the re-
quirements of the addressable system,
as well as the needs of the cable opera-
tor, in order to facilitate the design of a
data communications system that is
cost effective and technically appropri-
ate. CED
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nplifier/

equalizer basics

By Allen Kirby,
Sales Engineer,
John Weeks Enterprises

In system balancing there is so much
emphasis on proper output levels of
amplifiers that technicians sometimes
do not realize that the input levels to
the amplifier (after pad and equalizer)
are the major determining factor in
whether a system proofs or has good
picture quality.

The output levels are the end result
of the proper input and proper gain of
the amplifier, and a basic understand-
ing of this is essential. All amplifiers
have distortion specifications based on
recommended operating levels (input
and output). Deviating from these rec-
ommended levels results in a change in
the distortion.

For example, if an amplifier has a car-
rier-to-noise ratio of -59 dB based on an

input of +10dBmV, a gain of 22 dB, an
output of +32dBmV and a noise figure
of 10 dB, that same amplifier will have a
carrier-to-noise ratio of -56 dB (or 3 dB
worse) if the input is lowered to +7
dBmV and the gain is increased to 25
dBmV output. As you can see, the out-
put level was achieved, but the C/N of
the system worsened. This low level (+7
dBmV) can be caused by poor design
or, more commonly, by installing the
wrong pad or equalizer.

As you can see, the C/N difference
was a one-for-one tradeoff (i.e. the in-
put is lower by 3 dB and the C/N wors-
ened by 3 dB). Cross-mod and compos-
ite triple beat are affected on a two-to-
one basis. This occurs when amplifiers
are operated at higher levels. For exam-
ple, an amplifier with a -86 dB compos-
ite triple beat spec, when operated at
+10 dBmV input, 22 dB gain and + 32

dBmV, has a CTB of -82 dB (4 dB worse)
if operated at +10 dVmB input, 24 dB
gain and + 34 dBmV output. As you can
see, the gain and the output level in-
creased by 2 dB, but the CTB worsened
by 4 dB.

It is imperative that technicians un-
derstand the importance of the pad and
equalizer as they relate to gain and out-
put and the overall effect ondistortion.

The equalizer is probably the least
understood device and, therefore, cre-
ates problems through improper usage.
Basically, an equalizer could be consid-
ered a frequency selective pad. It has
minimal loss (0.5 to 1 dB in most cases)
at the highest frequency and the maxi-
mum foss (3 to 15 dB) at Ch 2 (lowest
frequency) with all other frequencies
falling between. The purpose is to re-
duce lower frequencies to the appropri-

Continued on page 76
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Standby powér supplies |

Company/ Output Output current/ Battery
Model power voltage Regulation voltage
Alpha Tech. 900 W 15 amps/ +3% 36 VDC
AP-960 60 VAC
C-COR 900 W 15 amps/ +2% 36V
NB113C 60 VAC line/load
normal mode
Cable Power 900 W 15 amps/ +2% 36 VDC
CL737-15 60 VAC normal mode (AC),
standby mode (DC)
Control Technology 720 W 12 amps/ +3% 24V,
Citation Il 60 VAC (58-62 VAQ) 2 batteries
Larson Electronics 15 amps/ 15 amps/ +5% 36 VDC
LE 60-9PS 60V 60V
Data Transmission 720 W 12 amps/ +3% 24V
Devices 60 VAC
SP 720
Jerrold 840 W 14 amps/ +3% 36 VDC
STPS-60-14 (max) 60V line and load
Lectro Products 900 VA 15 amps; +5% 36V
Sentry |1 60V
Power Conversion 24 Volts 100 amps/ +0.5% 24V
Products 24V from no load
HFE-24-100B to full load
Powerguard 720 VA 12 amps/ + 5% standby, 24 VvDC
$B-6012-24-0 60V 0.05% nonstandby
RMS 12 amps 300r +2% 12V
PS-SB30/60 60V @ 95-130 V per battery
Sola 120V 2.5 amps +3% 12V
SPS-300A @ 120V
Terado 175W 1.3 amps/ +10% 12V
50-168 120V
Texscan 840 VA 14 amps/ +3% 36 volts
Series 90T 60V (utility & standby) nominal;
(range: 31.5-41V)
Topaz 400 VA 120 VAC -15% 12 amps
Powermaker 800 VA or
Micro-UPS 1,000 VA
Tripp Lite 425 W 120V + Y2 cycle 12V
BC-425FC
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Charge Recharge Transfer Standby
current time time time Dimensions
9 amps 12-16 <5 msec. Selectable 24" W x
hours 14" D x
22" H
5.5 amps 18 <16 msec. 3.75 hrs. 23" Wx
hours 14%2" D x
24" H
0-9amp Typ. 10-20 8-16 msec. 15 hrs-1.5 hrs. 16” W x
hours (depending 14" D x
on output 23" Hor
load) 23" Wx
14" D x
25" H
5amps From low voltage From line to 1.7 hrs. 16" W x
cutoff to recharge: standby & standby @ full load 15" D x
12-15 hrs. with to line: 15 msec. 18%2" H
CD110 batteries
12 amps 18 hours from 0.5 msec. 5 hrs. 23" W x
max. battery turn-off @ 840 watts 142" D x
19%2" H
8 amps 12-24 10 msec. 2 hrs. on 17V2" W x
max. hours full load 162" Lx
24" D
7 amps 14 hrs. 15 msec. Upto 223%" W x
(max.) (typ.) 3 hrs. 15" D x
22" H
3amps 12 hrs. 20 msec. 3 hrs. 14%2" W x
21%2" D x
20" H
100 amps Depends on None Depends on amp 19" W x
+125% load hour of 14" D x
current limit battery plant 21"H
3amps 18 hrs. 15 msec. 3 hours 16" W x
typical from low typical @ 10 amps 8" D x
voltage cutoff 37"H
Cycle Dependent upon 16 msec. 2 batteries- 21" W x
change battery condition 8 amps nom.: 14%" D x
32 hrs. 23%a" H
0.5 amps 8-12 4 msec. 5 minutes 47" W x
max. hours 14.2" D x
6.6" H
3amps 24 hours 15 msec. 40 min. 12" Wx
(max.) full load 5v2" D x
8" H
10 amps 10 x discharge 10-16 ms. 80 AHR battery 25%" W x
time (12-24 hrs. (stabilized @25°C- 14%" D x
typical) <30 ms.) 2 hrs. 20 min: 2" H
14 amp load
>3 hrs: 10 amp load
120 VAC 8 or 16 hrs. 4 msec. 75,35 or 7" W x
30 min. 18" D x
15" H
2 amps 12:1 8 msec. 20 minutes 83%" W x
on halt load 13%2" D x
6% " H

Communications Engineering & Design
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The Accu-Punch

underground
boring tool lets

you lay cable,
conduit or pipe

underground

without disturbing
surface activities

The Accu-Punch™ underground boring tool
eliminates the need for open cutting, trench-

ing, augering or jacking to lay cable, conduit

or pipe underground. In fact, it lets you lay
all three without disturbing surface
activities. It will help you put an end to costly
concrete breaking, street repaving and
backfilling operations.

The Accu-Punch can go anywhere you
need to lay pipe, cable or conduit. Under
railroad beds, yards, fences and highways,
percussion boring its way through all types
of soil, at rates of 20 to 200 feet per hour.

Extremely accurate &
easy to operate.

Unlike the conventional one piece ham-
mer tool, the Accu-Punch is designed with a
short stepped movable cutter head. It's the
only external part that moves. The percus-
sion power from the piston works on the tip
like a chisel, splitting and displacing
everything in its path, without losing
direction.

It's also easy to operate, setting up in just
minutes. All you need to get started is a
sufficiently deep trench and an air com-
pressor to operate it.

How to get more information on the
Accu-Punch and its accessories.

The Accu-Punch is manufactured from
the finest quality alloys and materials you
can find. it's available in 6 diameters, from
134" to 5%". And Vibra-King carries a
complete range of accessories, including
pipe and cable pulling components.

For more information, call or write Vibra-
King, Inc., A CONDUX Company, P.O. Box
247, Mankato, MN 56001; Phone: (507)
387-6574.

VIBRA KING, INC.
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ate level in relationship to the design
frequency (highest frequency). In most
cases we are looking for “flat”” levels
into an amplifier after equalization. I
the wrong equalizer is used, the lower
frequencies will be either too high or
too low, and they will be affected as
previously discussed {(carrier-to-noise
and composite triple beat).

If the wrong equalizer is used, com-
pensation may be made with the slope
control to achieve the proper output
levels, but the distortion characteristics
will be worsened.

It should be apparent by now that it
is possible to have a system with all the
proper output levels but still have poor
distortion characteristics which result
in poor picture quality.

Equalizer basics

To understand what equalizers do
and why they are used, it is necessary to
look at their relationship to the cable
before it and the levels of the previous
amplifier.

The diagram below shows signal lev-
els and a display of what each section
would look like if we swept them indi-
vidually. The output of the amplifier is
operating at +32 dBmV on the high
end and +29 dBmV on the low end.
This is a 3 dB slope going into the trunk
cable. The cable itself has 21 dB of loss
at the high end and 9.25 dB loss at the
low end. This results in an 11.75 dB re-
verse slope (21 dB—9.25dB = 11.75 dB).

The station input (1) (before pads and
equalizer) is +11 dBmV on the high
end and +19.75 dBmV on the low end.
This is an 8.75 dB reverse slope. You will
note that this s the difference between
the 3 dB slope of the amplifier’s output
and the 11.75 dB reverse slope of the
cable (11.75—3 = 8.75 dB). This is easily
verified by subtracting the cable loss
from the amplifier output at each fre-
quency.

These inputs are not proper for the
amplifier since most trunk amplifiers
require a +10 dBmV flat (all levels the
same) into the module itself. To achieve
this flat input, we must select an equal-
izer that reduces the other frequencies
to the same level as the high end.

To compensate for cable, an equal-
izer must have the opposite effect. The
cable has more attenuation (loss) at the
higher frequencies, therefore, an equal-
izer must have more attenuation at the
low frequencies. Since the difference in
attenuation varies with the length of
cable, we must have equalizers of dif-
ferent values. We cannot use a 22 dB
equalizer for 22 dB of cable if we are
running sloped outputs at the previous
amplifier. The 3 dB slope of the ampli-
fier is, in effect, pre-equalizing for part
of the slope in the cable. We must equal-
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ize for the reverse slope at the input to
the station.

The equalizer shown below does just
that. The response of the equalizer (2)
by itself offsets the reverse slope at the
station input and the result is a flat in-
put (3) after the equalizer.

The purpose of the equalizer is to ad-
just the slope to the requirements of
the amplifier. Most trunk amplifiers are
designed for flat inputs, while line ex-
tenders normally require sloped inputs.
A thorough knowledge of the equip-
ment you are working with is very im-
portant.

In some cases the proper equalizer
will correct the slope, but you may have
to pad to bring the levels down to the
proper level. You may, for example,
have a +13 dBmV flat input after the
equalizer and need to install a 3 dB pad
to achieve the desired +10 dBmV. The
pad attenuates all the frequencies
equally. Once the proper module input
is achieved, the gain and slope controls
are used to set the proper output.

As you can see, proper outputs could
be attained even though a wrong equal-
izer or pad is used by compensating
with the gain and/or slope control of
the amplitier, but the distortion charac-
teristics (noise, triple beat, etc.) could
be adversely affected.

Another aspect of equalizers that
must be understood is the upper fre-
quency cutoff. All equalizers are speci-
fied two ways: value and frequency. A
300 MHz equalizer "pivots’” at 300 MHz,
and the loss at that frequency is mini-
mal (0.5 to 1 dB); but as we go down in
frequency, the loss at 270 MHz is
greater than 300 MHz, and the loss at
220 MHz is even greater. The equalizer
“cuts oft” just beyond 300 MHz. If this
equalizer were used in a 400 MHz sys-
tem, it obviously would create a prob-
lem because it wouldn't pass anything
above 300 MHz.

A 270 MHz equalizer “pivots’’ at 270
MHz and the loss is minimal (0.5 to 1
dB) at that frequency. Note that the loss
at 220 MHz is less than in the 300 MHz
equalizer. If a 300 MHz equalizer were
used in a 270 MHz system, we would
have more loss at 270 MHz than with a
270 MHz equalizer.

This obviously has an adverse effect
on the C/N. This effect can clearly be
seen by comparing the loss at 220 MHz
on the 220 MHz equalizer and the 300
MHz equalizer. If a 300 MHz equalizer
were used in a 220 MHz system, ob-
viously the loss at 220 MHz would be
considerably greater.

A thorough understanding of equal-
izers is imperative to achieve optimum
system performance. It should be ap-
parent by now that we don't select an
equalizer just to get the proper output.
Equalizers and pads are used to achieve
the proper input. CED
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fiberglass underbridge conduit

TIITT

Condux offers lightweight

along with hanger support

systems that are assembled

from standard components
to save you time and money.

e o o
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Hangers can be assembled to
any configuration.

Condux underbridge hangers can be assembled to fit any
system configuration. All our hangers are pre-assembled from
a complete stock of standard off-the-shelf components to your
exact specifications at our factory, saving you time and
money. All components are completely pre-engineered and
field proven. And Condux will ship on time to meet your
schedule.

Excellent strength-to-weight ratio.
Resists corrosion.

All systems are made from a variety of component
materials. We can offer you a support system that not only
resists corrosion, but one that has the flexibility to maximize
strength-to-weight. Our horizontal strength members are
separated by verticat spacer tubes to keep them from clamp-
ing down on the conduit when the bolts are tightened. The
vertical spacers are extended through the top wall of the
horizontal square tube to eliminate the stresses that could
crush the side walls. The square tube, having better bending
characteristics than the conventional flat bar, is used to
strengthen the system.

You can adjust the design of the hanger system to the load
and support rod spacing that you require.

We will recommend a support structure based on your
application needs.

Condux also offers General Electric FRE™ fiberglass con-
duit with our specially designed fiberglass hangers.

Engineering assistance
at no extra cost.

In addition, Condux offers you our in-house engineering at
no extra cost. We are ready to assist you with the design of
your system.

We also welcome inquiries on special applications. We'll
develop a cost/design evaluation to provide you with the best
possible solution to your application problem.

For more information, including our complete catalog,
call or write Condux International, Inc., A CONDUX Com-
pany, P.O. Box 247, Mankato, MN 56001, U.S.A. Phone:
(507) 387-6576; Toll-Free: 1-800-533-2077;

TWX 910-565-2449 (CONDUX MKTO).
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Standby power supplies

Company/
Contact Options Weight
Alpha Tech. Dual-system enclosures, status monitoring, automatic 97 Ibs.

(206) 647-2360

performance monitoring. Complete array of optional
accessories and configurations available.

w/o battery

C-COR
(714) 993-2620

Status monitoring, slide-mounted battery
tray, pedestal mount, additional surge
protection, U.L. approved.

93 Ibs. w/o battery
273 Ibs. wibattery

Cable Power Pedestal enclosure, aux. power input, automatic 90 lbs.
(206) 882-2304 performance monitor, remote performance monitor, 95 Ibs.
elapsed time meter, battery harness,
temperature compensated battery charging circuit,
electronic current limiting (output), output RF filter,
etc.
Control Technology Pedestal 75 Ibs.
(800) 527-1263 mount w/o battery
(214) 272-5544 195 Ibs.
w/battery

Larson Electronics
(817) 387-0002

Status monitoring, available w/o
ferro resonant transformer,
heated battery cabinet

100 Ibs. w/battery
70 lbs.
w/o battery

Data Transmission
Devices
(617) 532-1884

System test switch; cable ammeter; cable voltmeter; seli-switching generator
input; lightning/transient protection; voltage regulation; remote status monitor;
system scli-diagnostic indicator lights; power failure meter; standby hours meter.

89 [bs.
w/o battery

Jerrold PSM status monitoring, 85 Ibs.
(215) 674-4800 pedestal mount,
spare modules.
Lectro Products Inputand output surge 90 Ibs.
(800) 555-3790 arresters, incident counters,
status monitoring.
Power Conversion 24-hour equalizer timer, hi/low DC voltage alarm relay, equalize 182 Ibs.

Products
(815) 459-9100

pilotlight, U.L. listed, AC power failure alarm, charge failure
alarm/load sharing, blocking diode.

wlo battery

Powerguard
(404) 354-8129

30/60 VAC output, 200 joule input surge protection, PIP-60
output surge protection, cycle counter, battery trays,
slide-out battery shelves.

80 Ibs.
w/o battery

RMS Standby counter, standby elapsed time meter assembly, 30, 60 & 115 volt transorbs, 160 Ibs.
(800) 223-8312 lightning arrestor, aux. battery pack, pedestal base mount, pole mounting bracket w/o battery
assembly, CA-3 and CA-4 enclosure locks, CA-1890 housing lock tool.

Sola None 21 Ibs.
(312) 439-2800
Terado 50 Hz 30 Ibs.
(612) 646-2868
Texscan Lightning arrestor, dual configuration, 56 Ibs.
(800) 528-4066 external status lamps, Vital w/o battery
Signs (remote status monitoring),

pedestal mount, elapsed time counter.
Topaz Status monitoring 48 0or71
Powermaker Ibs. wibattery

(619) 279-0831

Tripp Lite
(312) 3291777

None

38.5 Ibs.
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INTRODUCING...

A Stand-by
Power
System
You Can
Depend On!

Control Technology’s

CITATION II

At I?st, the fu"y reliable, yet cost For more information call toll-free
effective standby power system the 1-800-527-1263, In Tx 214-272-5544

CATV Industry has been waiting for! or contact the closest rep. in yvour
area.

A fU" 720 waus Jerry Conn Associates Mega Hertz Sales
PO Box 444 6940 South Holly Circle

Fully regulated under all conditions 130 Industrial Rd Suite 200
Chambersburg. PA 17201 Englewood, CO 80112

Patented “cycle battery charging” (800) 233-7600 (800) 525-8386

Modular construction Mega Hertz Sales Mega Hertz Sales
4001 Airport Frwy 2700 Rockcreek Pkwy

Auxillary power input Suite 590 Suite 304
B h I Bedford, TX 76021 Kansas City, MO 64117
attery charger alarm (817) 267-2268 (800) 821-6800

BUI“ in self testlng feature CWY Electronics OW Lindberg Associates
405 North Earl Ave P.O. Box 10185
Lafayette, IN 47904 Sarasota. FL 33582
(800) 428-7596 (813) 371-3444

d/B CATV S
Control Technology, Inc. 90 1. 33 wost
Englishtown, NJ 07726

1881 State Street Garland, TX 75042 (800) 526-2332
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National Cable Television Association,

in connection with the establishment
of a consortium to facilitate the scrambling
of cable satellite program services,

announces the release of its
Request for Proposals
for a Satellite Scrambling Technology

Companies with a bona fide interest in replying
may request a copy of the RFP
by contacting (by telephone, telegraph or letter):

Office of Science and Technology
National Cable Television Association
1724 Massachusetts Avenue, NW
Washington, DC 20036
Telephone 202/775-3637

Responses to RFP are due at NCTA
no later than 5 p.m. EDT
Friday, September 20, 1985
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o-Way
addressability

made simple.

No longer a complex concept
‘“for future consideration,”
two-way addressability is
today’s most effective way to
maximize subscriber revenues
and system profitability.

1 Why Two-Way?

Only fully addressable two-way
systems can overcome today’s
growing problem of the ‘‘penetra-
tion plateau’:

O By increasing IPPV penetration
(and revenues) on an on-going,
cost efficient basis—not costly
“one-a-month’ blockbusters.

O By providing total tiering flexibility
that permits market-driven
customization and segmentation.

Only two-way systems reduce

operating costs and increase

profitability:

O By lowering costs of billing, of
PPV/IPPV, and of control of churn,
spin and disconnects.

Only two-way systems balance to-
day’s needs with the assurance of
long term growth and profitability:

O By future integration of non-
entertainment services such as
shop-at-home, subscriber polling,
home-banking, and additional
revenue-generating services.

2 Why SPRUCER?

Because we make two-way
addressability simple.

Sprucer
hardware
combines state-of-
the-art technology
with consumer
electronics reliability.

Our software was
developed specifically |
for effective cable
system management.

And the resulting capabilities
are astounding!

O You have unlimited flexibility of the
number of channels you can tier,
address or use for PPV and IPPV.

O You can initialize 50,000
subscribers within one minute of a
PPV/IPPV offering—totally auto-
matically.

a You can rely on accurate, com-
puterized  billing—because
Sprucer is compatible with ex-
isting major billing systems.

O You can forget about theft-of-
service problems. Sprucer’s
randomly-changing scrambling
signal makes theft impossible.

SPRUCER 5 Xanematsu Gosho.

Fully supported by the technical and
financial resources of K-G—aninter-
national, multi-industry leader with
more than $14 billion in annual
revenues — Sprucer has proven
its commitment to the cable industry

' over the last four years by developing

a two-way system that works in real-
life applications.

Sprucer’s performance is proven.
Now Sprucer is available to help you
meet the challenging demands
of your system.

3 Why not call?

Or visit our new Sprucer head-
quarters, conveniently located in
Central New Jersey, with our show-
casesystem less than an hour away.

201-271-7544

To start a two-way dialogue, call Neil
DeCostanza, Sales Manager, or
Ken Ogiso, Group Manager. Ask
them to prove how Sprucer is the
two-way system that can make your
system more profitable—without
making your life more difficult.

S pRUCER®’I\v0-way addressability that works.

KANEMATSU-GOSHO (USA) INC. 400 COTTONTAIL LANE, SOMERSET, NJ 08873 (201) 271-7544/TWX 710-991-0048/FAX (201) 271-7370
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I?o for VCR headaches

VCR compatibility no longer requires a
tangle of cables, A/B switches and split-
ters dangling behind consumer TV sets,
A smart remote, several interface boxes
and VCR timers are examples of prod-
ucts that make cable more “consumer-
friendly.”

Qintar, a manufacturer and distribu-
tor of video accessory products for the
cable TV and VCR industries, has de-
signed a line of video control switches.
The switches were developed exclu-
sively for the cable TV marketplace and
are being marketed solely to cabte com-
panies.

The models 4004A, 4004B and 4005A
are designed to allow a cable subscri-
ber to record a pay station while watch-
ing a network station or vice versa. The
model 4004A features 3 dB of gain after
internal splitting losses are overcome, a
low noise figure and a U.L. approved
power pack. The 4005A contains a high-
power transistor allowing full 54 chan-
nels of operation with cross modula-
tion below -60 dB.

The models contain an extra auxiliary
port for a game, computer, satellite
dish or other RF device. Private labeling
also is available for those companies
wishing to have their own logos on the
control center.

Marketing of the switches varies with
the operator. Some systems are selling
the switch for approximately $45, oth-
ers lease the switch for $2 to $3 per
month, while still others give the switch
away with specific programming.

Panasonic’s model TY-SW100P con-
troller allows independent, simulta-
neous viewing and recording of multi-
ple video sources such as antennas,
CATV broadband signals, CATV de-
scramblers, video discs or other
sources. The TV System Controller/
Amplifier simplifies selection of video
sources for recording and playback.

Eliminated is the constant connection
and disconnection associated with var-
ious hook-up methods. Five input

sources are available for TV viewing
along with three input sources for VCR
recording.

The Archer Video/Audio Control
Center from Radio Shack uses base-
band signals instead of RF. The Control
Center eliminates the need for re-
peated modulation/demodulation be-
cause it switches baseband signals. The
separate video and audio signals are for
use with hi-fi VCRs, stereo TVs, proces-
sors, video discs and satellite receivers.
Sending the outputs of one video com-
ponent to another component allows
for simultaneous recording and view-
ing.
The Control Center’s key benefit is
the ability to switch around stereo au-
dio, says Radio Shack.

Zenith’s VCR Interface allows simul-
taneous recording of a pay channel and
viewing of a network channel. Unat-
tended recording of different non-pay
channels is possible with the interface.
With the addition of the Zenith TAC-
TIMER, unattended recording of pay
channels also is available. The switcher
restores full capabilities of any video
recorder and provides two extra out-
puts for a second TV and FM stereo
hookup.

An added feature of the VCR Inter-
face is accessibility to a stereo signal.
The Interface will make the decoder
transparent to the stereo signal if it was
previously unattainable.

Another approach to the problem is
the CableMaster by INEL Corp. The Ca-
bleMaster cable/VCR programmer adds
an 8-event, 2-week time control feature
to the converter/descrambler, but
doesn’t allow taping of one channel
while viewing another.

There are no connections to make
between CableMaster and the con-
verter, VCR or TV. It uses an infrared
remote and requires a converter
equipped for remote control. Different
brands of converters may be used by

Manufacturer  Model Bandwidth Isolation
Panasonic TY-SW100P Inputs: Better
54.900 MH2 than
(Cable-end) 60 0B
54-88 MHz
(remaining)
Outputs:
54-900 MHz
Qintar 4004A 5-550 MH2 60d8
40048 min
4005A
Zenith VCR 50-450 MH2 60 dB
Interface

insertion Response

Loss Flatness  Inputs Output Contact

0d8 1008 5 3 Bob Chalfant
1201)392-4708

6dB < 2d8 4 3 (800)252-7889

max CA (800)572-8262
Collect AK/H1:
(818)706-1940

+ 308 Within 2 4 Charles Eissler

gain 1d8 (312)699-2110
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Manufacturer Mode! Contact
General Electric Controt Central Ron Polomski
{800) GE Cable
(804) 483-5064
JNEL Corp. CableMaster Paul Hicks Il
VP Marketing
(617)339-7155
Pioneer BA-5000 Jennifer Miller
Marketing Manager
(800)421-6450
Radio Shack Archer Video! Nearest Radio
Audio Control Shack store
Center
Zenith TAC-TIMER Charles Eissfer
(312)699-2110

changing one plug-in “'personality
module’ in the back of the unit—much
the same as a computer game cartridge.
CableMaster currently is compatible
with Jerrold, Oak, Zenith, Regency,
Hamlin, Scientific-Atlantic, Pioneer, Syl-
vania, Tocom, Magnavox, Texscan,
Times Fiber, Taknika and Archer.

JNEL now markets CableMaster to
cable operators on an OEM basis.

General Electric’s Control Central is a
smart remote control. The company
says it was developed to end “"coffee
table clutter” caused by separate re-
motes for the TV, VCR, converter and
other electronic products.

The device controls as many as four
components of any brand or model
year as long as they are infrared remote
controltable. When placed ‘’head-to-
head” with any remote control, the
Control Central finds and retains all
commands.

Cable operators will be able to pur-
chase Control Central wholesale.

Pioneer’s BA-5000 converter contains
its own internal VCR timer. The timing
clock can be enabled/disabled from the
headend and is refreshed about once
every minute. This function can be
used for unattended video recording as
well as morning wake-up, late-night
shut-off and show reminders.

The seven-day, two-event timer can
be programmed by the subscriber
through the remote or the converter’s
set-top keypad.

Zenith’'s TAC-TIMER programmable
remote control functions as a full fea-
ture remote control but also allows sub-
scribers to record different channels at
different times. The TAC-TIMER re-
quires no modification to Z-TAC decod-
ers and is fully compatible with any ex-
isting Z-TAC system.

TAC-TIMER can be used with any pro-
grammable video recorder and is capa-
ble of programming eight events in 14
days.

—Kathy Berlin

Communications Engineering & Design
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VCR & CATV. TOGE'I'HER AT LAST.

Finally there’s a
solution to VCR/CATV
compatibility. It’s called
the Video Control
Center, and it's made ex-
clusively for the CATV
industry by Qintar.

It's the answer to the
problem of program
selection independence.

The Video Control
Center switches up
to 4 RF inputs (Basic,
Premium, VCR, & AUX)
onaVCR.

The affordable Video
Control Center, by Qintar,
works with either single
or dual cable systems
and is available in both
passive or amplified
versions.

Now there’s no
need to connect and
reconnect wires and

A ez e

All units can be private-labeled and
custom configured. Your logo is displayed
(in any color ink) on the front panel. And
the switch sequences can be printed to your
spectfications.

fumble with many A/B
switches.

The Video Control
Center is built to strict
CATYV specifications
and is sold only to cable
companies.

If your system
has special needs, call
our president Randy
Tishkoff. He'll be happy
to discuss a custom
switch for your system.

EEB!!!!@

The Video Control
Center. Makes VCR +

destined to last.

SPECIFICATIONS.

Bandwidth ........................ 5550 MHz

Inputs: 4 (CATV, AUX, CONVERTER, VCR)

Outputs: 3 (TV, VCR, CONVERTER)

Dual-cable compatible

Private labeling available

Model 4004B-Passive

Model 4004A-Amplified

Noise figure on

Amplified version ............. 5.3 dB at 400 MHz
Input capability on

Amplified version. . ..........

. 18 dB mV for 7Ch.

Call Qintar today:

Toll Free (800) 252-7889
In California (800) 572-6262
or Collect (818) 706-1940
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EMPLOYMENT OPPORTUNITIES/HELP WANTED

CHIEF VIDEO ENGINEER
City of Santa Ana, CA (pop. 220,000).

Salary $2,907-$3,533 per month. Incum-

bent evaluates needs for broadcasting

equipment and recommends acquisi-

tion of appropriate equipment; designs

layout of electrical circuitry; estab-
lishes procedures for equipment opera-

tion and maintenance, sets up modula-
tion equipment for institutional pur-
poses. Requires a Bachelor's degree in

Broadcast Engineering and 3 yrs. of re-
cent experience in acquisition, mainte-

nance and use of broadcast equipment
and layout of related electrical cir-
cuitry.

Apply by October 1, 1985.
Human Resources Dept.

20 Civic Center Plaza

Santa Ana, CA 92701

(714) 834-4155
Resumes must be accompanied with
City Application Form
AA/EOE

ALLIED DATA COMMUNICATIONS GROUP, INC. PALLIED!

quer_Scott

€0. executive search

1259 Route 46 Parsippany, NJ 07054

INDUSTRY

CABLE TV/BROADCAST TELECOMMUNICATIONS

DIVISION DIVISION

POSITIONS AVAILABLE AT ALL LEVELS OF
MANAGEMENT, COAST TO COAST

Call or write in CONFIDENCE

FEE PAID
“WE DONT TALK CABLE, WE KNOW CABLE"

PRINCIPALS DAVID ALLEN & JUDY BOUER

201 263-3355
Specialistsin the COMMUNICATIONS

5375 Oakbrook Parkway ® Norcross, Georgia 30093

OPERATION & PROJECT
MANAGERS
SENIOR TECHNICIANS

The leader in broadband data commu-
nications systems seeks qualified can-
didates to support the company’s ex-
plosive nationwide growth. Openings
for these positions exist in the follow-
ing locations: ATLANTA, SACRA-
MENTO, OGDEN, SAN ANTONIO,
OKLAHOMA CITY.

Management candidates must have
experience in coaxial system construc-
tion and demonstrate project manage-
ment skills. Senior Technicians must
possess a strong background and sys-
tem balance and sweep of bi-direc-
tional systems.

Please send resume to:
Vice President Operations
(Special Projects)
Allied Data Communications Group,
5375 Oakbrook Parkway,
Norcross, GA 30093

TECHNICAL SUPERVISORS

Cable television company needs full
time technical supervisors to supervise
new build construction and systems
maintenance. Applicants should have a
minimum of 5 years cable technical ex-
perience, excellent organizational and
interpersonal skills and be familiar with
all aspects of system construction.
Minimum 2 years supervisory construc-
tion experience in new build or rebuild
situation necessary. Desirable east
coast location. System has 2,000 plus
miles, dual 440 plant. Send resume
complete with salary history to:

Box: CED 09-01-2

HOW TO RESPOND TO A BLIND BOX

AD:

Box: CED (Box Number)
clo CED MAGAZINE
P.O. Box 5208 TA.
Denver, CO 80217

DESIGN AND
DRAFTING SUPERVISOR

Growing cable company needs design
and drafting supervisor to oversee the
operation of the design and drafting
dept. in a 2,000 plus mile dual 440 new
build. Supervisor will work with com-
puter-aided design system. Desirable
east coast location. Applicants must
have 3-5 years CATV design experience
with 1.3 years of supervisory experi-
ence. Previous experience with com-
puter-aided design system a plus. Send
resume complete with salary history in
confidence to:

Box: CED 09-01-4

LODGING INDUSTRY _
General manager needed for growing,
national, satellite/pay TV, Company
based in Texas. Sales and technical
expertise, desirable. Send resume to:

Box: CED 09-01-1

CABLE SEARCH
ASSOCIATES

Professional Search
and Placement

Engineering Sales
Marketing
Construction

Management
Technicians

Call or Write

WICK KIRBY
(312) 369-2620
Telex: 720-462

P.O. Box 2347, Naperville, IL 60565

Place a classified ad in
CABLEVISION and CED
Call or write
P.O. Box 5208 T.A.,
Denver, CO 80217
(303) 860-0111

ENGINEERING ® MANAGEMENT
TECHNICIANS ® MARKETING
® SALES

(MSO or Equipment Y

CAREER
M B MARKETING
ASSOCIATES

ROBIN SQUIRES
Cable Television Specialist
7100 East Belleview, Suite 309
Englewood, CO 80111
(303) 779-8890

DIRECTOR OF
TECHNICAL OPERATIONS

Director of Technical Operations
needed to manage construction and
maintenance operation of a 2,000 plus
mile new build, addressable, dual 440
system. Desirable east coast location.
Applicants must have Engineering de-
gree, plus a minimum of 8 years of ca-
ble experience and be thoroughly famil-
iar with all aspects of system construc-
tion. Strong organizational, people
management and supervisory skills re-
quired. Send resume complete with sal-
ary history in confidence to:

Box: CED 09-01-3
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BUSINESS DIRECTORY/PROFESSIONAL SERVICES

At Last!
An Affordable Synthesized Agile Modulator

» Front panel channel select channels 2 through W

* Saw filtered 60 dBmV output i‘

Modei360 (Il & it
* Metered front panel controls ;

* Audiolvideo and composite I-F {cop-through

NEMAL STOCKS:

® SPLITTERS © SWITCHES
* TRANSFORMERS
* ADAPTERS ® CONVERTERS

6940 South Holly Circle,

(800) 821-8800
(303) 7794717 (810) 842:2880

Immediate Delivery!!!

2700 Rockcreek Pkwy., Suite 304 4001 Alrport Parkway
Suite 200
Mega Hertz Sales copumifomn:  — omasirucis
(800) 525-8386

(800) 628-0088
(817) 354-7500

BEAUTIFUL SO. ALASKA
Cable System for Sale
1,100 passings, 425 subs, 330 gear, 12 channel with pay.

“HIGH”
average billing rate!!

This system won't last. Call:
907-562-0111

FOR SALE AVANTEK
SWEEP RECOVERY
SYSTEM

(1) CT-2000 A transmitter. (2) CR-4000
receivers (upgraded to 440 MHz).

P ?._;"'-V $6,000.00.
*/f/" Addressable Call: Don or Jerry
7 Converter

at Las Colinas Tech Services
(214) 659-9626
Service
e Jerrold and Oak

e Fast Turnaround

¢ Excellent Quality From Our

Specially Trined Statt Place a classified ad in

CABLEVISION and CED
1-800-382-BRA Call or write
o e P.O. Box 5802 TA.,
= < Denver, CO 80217
[ BRADY) e, (303) 860-0111

Communications Engineering & Design

* TRUNK CABLE
* DROP CABLE ® AMPLIFIERS

 SATELLITE CABLE

Call or write for
Cable Systems Pricing

WE EXPORT WORLDWIDE

NEMAL
ELECTRONICS, INC.

12240 N.E. 14th Avenue
North Miami, FL 33161
(305) 893-3924

DIRECT MAIL
THE HOTTEST
MARKETING IDEA
YET!

Reach an elite group of buyers
and decision-makers
with CED’s
subscriber list.

For more information
on list rental,
call Suzanne Sparrow*

at(303)860-0111

Continuing service to
Classified advertising and
reprint sales accounts.

September 1985/87
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One 0of 27,000 reasons
to get CableFile /86

The Guide. A ‘‘how-to-do-it"’
look at VCR attachments.
Schematics, diagrams,
interface equipment. What
the top 50 MSOs are doing.
I¥’s yours. In North American
CableFile /86. Over 1400
pages packed with the
latest on U.S. and Canadian
CATV and private cable.
More than 7,700 systems.
2,000 + suppliers. 16,000
names, addresses and
telephone numbers. Only
$129.95 if you order before
Dec. 1.0nly $119.95 if you
pre-pay.

Can you afford
not to have it?

For more information call Kermit Collins at (303) 860-0111.

Regrinis

Reprints
Reprints
Reprints

Reprints are a convenient, cost
effective communication tool: de-
signed to give your company high
visibility in the marketplace. They
are ideal for announcing new prod-
ucts and events to customers, sup-
pliers and staff.

For more information contact the
Classified Department, interna-
tional Thomson Communications
Inc., P.O. Box 5208 T.A., Denver,
Colorado 80217 or call (303) 860-
0111.




Walt Ciciora
Vice President, Research & Development
American Television & Communications Corporation
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“The number of cable trade publications is overwhelming. It is not
possible to read them all without making a career of it. The only
reasonable choice is to prioritize and read only the best two or three.
CED is on the top of my pile of mandatory monthly reading.”

ED
The Engineer’s Most Valuable Tool

International Thomson Communications Inc.
600 Grant Street
Suite 600
Denver, CO 80203
(303) 860-0111




Power:

By Richard Caprigno,
OEM Sales Manager,
Sola

Line voltage fluctuations, transients,
line “noise” and momentary power
loss are real problems for cable sys-
tems. And the problem may grow as the
quality of commercial AC power deteri-
orates. But a variety of protection
schemes exist.

For example, where clean power is
essential but emergency backup power
isn’t, power conditioners offer suffi-
cient protection. However, when line
power is clean but blackouts are a
threat (because of a stormy climate, for
instance),the standby power source
(SPS) provides emergency power with-
out the added cost of power condition-
ing. For critical operations where clean
power is not already assured and emer-
gency power is essential, an uninter-
ruptible power system (UPS) is the most
appropriate choice.

The ferroresonant line conditioning
voltage regulator isolates sensitive elec-
tronics from all common AC power
problems except total power failure.
Micro/minicomputer regulators hold
output voltage steady within =3 per-
cent of normal even when input volt-
ages fluctuate as much as +15 percent.
These line conditioning regulators spe-
cialize in offering a high degree of
noise attenuation, typically the most
common AC line problem affecting
microprocessor-based electronics.
Conditioners should provide trans-
verse-mode noise attenuation of better
than 60 dB and common-mode noise at-
tenuation exceeding 120 dB. By con-
trast, ultra-isolation transformers usu-
ally reject only common-mode noise.

Applications requiring emergency
backup power call for either SPS or UPS
protection.

SPS

The standby power source consists of
an inverter, battery, battery-charger
and a high-speed transfer switch. Un-
der normal AC line conditions, the in-
verter is at rest and the primary AC
power feeds the critical load through
basic filtering provided by the SPS.

In the event of an AC voltage drop
below a preset transfer point (usually
-15 percent of normal), the load is trans-
ferred to the inverter, which switches
on 1o supply AC power converted from
the battery.

The choice of an SPS depends largely
on how much switching time the pro-
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tected equipment will tolerate. Some
highly sensitive electronics cannot tol-
erate the power lapses that occur be-
tween these switches. Some SPS de-
signs, however, incorporate high-speed
transfer switches to help reduce power
lapses during the switching process.
These units offer switching times rang-
ing between 4 to 10 milliseconds—an
acceptable transfer time for most elec-
tronic devices.

When AC line power returns, the
load is transferred back to the line, the
inverter is shut off and the battery is au-
tomatically recharged—ready for use
should another power failure occur.

The standby unit’s built-in mainte-
nance-free batteries offer from five to
30 minutes of backup power in the
event of system shutdown. Although 50
percent of all blackouts are corrected
within six seconds, when an extended
power outage is unavoidable, the bat-
tery supply of the SPS provides enough
time to achieve an orderly shutdown of
operations.

UPS

For critical applications that will not
tolerate the switching time of the SPS—
and for those that need power condi-
tioning as well as blackout protection—
a “true” UPS is the only alternative.
Serving continuously as a power condi-
tioner, the true on-line UPS maintains
output voltage within +3 percent of
nominal despite line fluctuations of
+15 percent and provides continuous
protection against overvoltage condi-
tions and brownouts. The on-line UPS
also attenuates both common- and
transverse-mode noise, with attenua-
tion of at least 130 dB to 140 dB over vir-
tually any frequency range.

Consisting of three major compo-
nents—a rectifier/charger, a battery and
an inverter—the standard on-line UPS,
under normal operating conditions,
converts commercial AC power to DC
by use of the rectifier/charger. This DC
power charges the battery and powers
the inverter section. The inverter then
reshapes the DC power into AC, which
supplies the critical load.

When a drop in the AC line power
causes output from the rectifier/
charger to decrease, the batteries auto-
matically compensate for this drop and
continue to provide DC power to the
inverter. Since DC voltage is always pre-
sent at the inverter input, neither a time
delay nor switching is involved in main-
taining the constant supply of clean,

conditioning and backup

uninterrupted power. UPS operation
continues with no break and the critical
load sees no loss of power.

When line power is restored, the UPS
returns to normal operation and the
battery is automatically recharged by
the rectifier/charger.

The bypass/transfer switch is a fur-
ther precaution to protect the critical
load. In the unlikely event of system
overload or inverter failure, or if the
load demands an input surge during
the availability of commercial AC line
power, the automatic transfer switch
connects the load directly to the com-
mercial AC source via a separate bypass
line. Upon restoration of acceptable in-
verter output, the transfer switch re-
turns the load to the UPS.

Combining an SPS with a micro/
minicomputer regulator, placing the
MMR downstream of the SPS, is an eco-
nomical way to obtain backup power as
well as the benefits of conditioned
power. While the SPS/MMR combina-
tion does not offer the no-break power
transfer provided by a true UPS, the
SPS/MMR combination can provide a
cost savings (as much as $350) for pro-
tecting equipment that can tolerate the
SPS switchover delay time. The SPS/
MMR combination has a longer re-
charge time than the UPS (from 8 to 16
hours for the SPS compared to 90 min-
utes to 3 hours for the UPS, depending
on the model) and requires manual re-
start (the UPS restarts automaticatly).

Ultimately, the equipment selected
will depend as much on the importance
of the computer as on the user’s bud-
get. If your microprocessor-based
equipment is performing a critical func-
tion and must remain on-line continu-
ously, the extra cost of providing maxi-
mum protection with an on-line UPS
should be weighed against all the ex-
penses and liabilities incurred if the
unit is completely shut down or dam-
aged by power problems. If clean
power is assured but the risk of power
failure remains, an off-line SPS can pro-
vide back-up power economically to
maintain continuous operations.

In cases where back-up power is not
required but broad range power condi-
tioning is imperative, the micro/mini-
computer regulator is recommended
for providing both voltage regulation
and isolation from disturbances. This
device is applicable in equipment
where noise and transients can cause
errors or low voltage, and short-term
disruptions can result in a loss of mem-
ory. CED
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Only ANIXTEX delivers ReGal.

Regal is the quality name in Cable-TV ground blocks with high pass filters, FM matching
transformers, dual 2-way and 4-way splitters, vertical and horizontal mount splitters,
2-way and 4-way multi-taps, VHF to UHF block connectors, directional couplers,
stainless steel splitters, and 100 db RFI shielded splitters.

» Threads are machined to insure a perfect “F”’ ¢ Full 500 mhz bandwidth
connector fit. ¢ Full use of PC. boards to insure electrical and
¢ RFI Shielding (110 db Typical) for 2, 3, and 4-way mechanical consistency from unit to unit.
horizontal splitters  Brass “‘F”’ Ports are ‘‘Cadmium’’ plated to minimize
¢ “F” ports are machined brass Galvanic corrosion.

Whatever your passive Cable-TV needs, call ANIXTER COMMUNICATIONS, your
exclusive distributor for all Regal products.

ANIXIER

COMMUNICATIONS

For immediate delivery
Call our _ACTIONLINES~ toll-free or collect.

WEST-ANAHEIM: (714) 778-4414, (800) 854-0443; ANCHORAGE: (907) 274-8525; DENVER: (303) 373-9200, (800) 841-1531; FAIRBANKS:
(907) 456-1815; SEATTLE: (206) 251-6760, (800) 426-7665; MIDWEST-CHICAGO: (312) 364-7000, (800) 544-5368; DALLAS: (214)
484-2933, (800) 231-5006; SKOKIE, IL HDQTRS: (312) 677-2600; ST. LOUIS: (314) 423-9555, (800) 325-8058, EAST-ATLANTA: (404)
449-6533, (800) 241-5790; CINCINNATI: (513) 733-9100, (800) 543-0113; NEW JERSEY: (201) 328-0980, (800) 631-9603; TAMPA: (813)
626-7115, (800) 237-6466; CANADA-CALGARY: (403) 276-9426; MONTREAL.: (514) 637-3511; TORONTO: (416) 625-5110.

in an emergency, weekends and holidays or after 5 P.M. call toll free 1-(800) 323-8167.
CORPORATE OFFICES, ANIXTER BROS., INC., 4711 Golf Road, Skokie, IL 60076, (312) 677-2600
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