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THE 1600 SYSTEM.
MORE THAN A SOUND

Cable operators will recognize
our 1600 System as the stereo
processor that brought MTV to
life. Radio stations know it as
the unit that made the first satel-
lite delivered, automated pro-
gramming possible.

But with a line of more than
200 products that plug into our
versatile mainframe, the 1600
System is also performing many
other communications tasks in
cable, broadcasting, and satel-
lite facilities worldwide.

For example, our complete
line of modems, multiplexors,
and intelligent terminal equip-
ment is solving a wide variety
of data communications prob-
lems. Satellite addressability

INVESTMENT.

of subscriber TV converters for
cable MSO’s, electronic mail and
remote cueing systems for radio
and television network affiliates,
broadcasting of wire service
data for press organizations,
and distribution of weather
information and forecasts are
just a few applications.

Our plug-in audio transmis-
sion products are providing
delivery of stereo television and
premium audio services to cable
systems, national and regional
network programming to radio
stations, international satellite
transmission of multiple program
audio channels, and expanding
the capacity of terrestrial micro-
wave circuits everywhere.

In addition, our modular
satellite receiving equipment
for video, FDM, and SCPC
carriers is compatible with all
audio and data transmission
products. Frequency translation
and remodulation plug-ins to
interface satellite circuits with
cable systems, landlines, and
microwave systems are also
available.

The 1600 System...the
soundest investment you can
make. Write or call us at (404)
448-7288.

WEGENER
COMMUNICATIONS

150 TECHNOLOGY PARK/ATLANTA

c NORCROSS, GEORGIA 30092
(404) 448-7288

Please visit us at Booths 900 and 902 at the
Satellite Communications Users Conference.



The
TEN DEMANDMENTS

With the FCC’s intensified enforcement of signal leakage limits, you 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.

VAl
Demand “Standards,” not “Accessories.”

Be sure you get all necessary equipment—
a near-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 High Sensitivity.

You'll need all you can get, so demand the
detector with -86 dBmV sensitivity.

Demand Ease-of-Use.

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

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 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.

Demand Metered Readings.

For quantifiable results and measurements—
not just basic “leakage/no leakage” indications.

Demand Frequency Trim Adjustment.

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

For more information, or a demonstration at your
system’s offices, contact your nearest VITEK sales
representative, or call (201) 287-3200.

Demand Audible Tone Alarms.

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

(AR VITEK

Quality and Innavatian

Vitek Electronics, Inc., 4 Gladys Court, Edison, New Jersey 08817 (201) 287-3200
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Baseband or RF? Tough question. But
Jerrold gives you an answer you'll be able to
live with comfortably tomorrow, no matter
which you choose today.

You see, our new STARCOM* V Advanced
Baseband Converter and STARCOM® 450
RF Converter are compatible and can be
used interchangeably within your system.

So you can give subscribers a choice of cable

services and operating conveniences.

Both converters bring you exceptional
value, with these important features in
common:

0 Potting of sensitive circuits—prevents
tampering.

O Dynamic trimode scrambling—prevents
signal theft by changing scrambling
modes on a pseudo random basis.

0O Upgradeability to two-way IPPV.

0 256 tags, 2 million addresses.

0O A/B switch option.

O Built-in self test—for easier servicing.

0O Programmable time-out.

0 Optional cordless remote control.

O Direct channel entry and AFT.

Now here’s a brief overview of the other
features of each converter.

The STARCOM V.

The STARCOM V 550MHz Addressable

Baseband Converter offers 82- or 164-

channel capacity, selectable by an internal

switch. With both video and audio scram-

bling. And more downloading parameters

than any other converter. Here's a sampling:

I Flexible barker channel location—change-
able at any time. Even different barker
channels for different subscribers.

) Programmable output channel—cable

4

operators can simplify inventory by
stocking only one model for all systems.
O Custom channel assignment—Iets you
maintain off-air channel numbers.
O System ID code—prevents converter
from being used on another system.
Subscriber features are equally notable.
Some of the principal ones: volume control
on the remote control; last channel recall;
favorite channel scan; electronic parental
control by both channel and rating.
There’s a lot more you should know
about, of course. See our STARCOM V
brochure.

The STARCOM 450.

The STARCOM 450 Addressable RF 450-
MHz Converter, as noted, has many of the
same operator and subscriber features as
the STARCOM V. Its state-of-the-art all the
way. The fact is, the STARCOM 450 is
probably the best buy in its class.

Check out these other important features:
3 66~channel capacity—internal A/B

switching for expansion to 132 channels.

) Easy-to-use keyboard, on both the re-
mote and on the converter, itself.
O Parental control.
Our STARCOM 450 brochure will give
you complete information on this versatile,
high performance converter.

Where to go from here.
Baseband or RF? The decision can be easy
enough, if you decide on Jerrold. Because
you not only get an open-ended choice, you
get the technical support and after-the-sale
backup of the major supplier in the industry.
For literature on the STARCOM V and
STARCOM 450, you have only to call or
write. Jerrold Division, General Instrument
Corporation, 2200 Byberry Road,
Hatboro, PA 19040. (215) 674-4800.

Jerrold.
First in cable TV.

Jerrold advances the state of the art:
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Rebuilding with
a gameplan in mind

CATV construction is no longer simply
a muscles and endurance occupation.
The need for increased channel capacity,
addressability, off-premise security sys-
tems and other system design require-
ments demand that construction person-
nel become knowledgeable about state-
of-the-art technology. More often than
not, chief technicians and engineers are
found in the field rather than in the office.

The need for advanced technical train-
ing becomes more obvious when we
examine the CATV construction that lies
on the horizon. Systems that remain to be
built are, for the most part, the large city
systems such as Chicago, Milwaukee,
Philadelphia, Saint Louis and Wash-
ington. These are the systems that must
provide many of the “blue sky” tech-
nologies that were bargained for during
franchise negotiations.

Unfortunately, technology has arrived
far in advance of adequate technical
training for construction personnel. Sim-
ply getting the new urban systems turned
on will be a challenge. Ensuring that all
the advanced system design require-
ments work promises to tax even the most
proficient technicians.

There are also upgrades and rebuilds.
Reasons for upgrading and rebuilding
vary. Many first generation systems are
up for renewal. Also, an increase in chan-
nel capacity can increase subscriber re-
venues. Or, the system may be in a do-or-
die situation.

In a continuing effort to provide import-
ant technical information to the industry,
this issue of Communication Technology
focuses on various aspects of the rebuild/
upgrade situation. .

“Increasing channel capacity,” by GE's
Paul Brooks, provides a step-by-step
evaluation of the distribution system. Phil
Webber details the use of a variety of
cable locators in his article, “Locating
underground utilities.” In “The art of re-
build,” Tom Polis discusses three options
for upgrading. As well, module change
outs are covered by Fred Rogers. These
and other articles promise to help close
the technical gap between engineering
and construction departments and per-
sonnel.

Any new products?
The recent National Cable Television
Association show did not offer the bounty

of new products that engineers and new
product editors love to see at trade
shows. There are, however, good rea-
sons for this: Since most of the hoopla
concerning franchising has died down,
so has the need for neat new gimmicks to
sell to the unwired cities. Also, the econ-
omic climate for manufactures has lev-
eled off considerably. In any event, it is a
good bet that the upcoming Eastern
Show in Atlanta will showcase a variety of
new products. If not, the Christmas
season is just around the corner with the
Western Show!

i g e
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PoO\NER KING"

Proven Dependability!
Standby and AC Regulated Power Supplies

= T |

INV3060

PS-60/30 PED Deluxe 60/30V. Inverter

), Pedestal A.C. Regulated

>
: PSE-30/60 Econo 30/80V.
PS-60/60 Dual 60V. A.C. Regulated
A.C. Regulated -

a

| PSE-30 Econo 30V.
PS-60/30 Deluxe 60/30V. A.C. Regulated
A.C. Reguiated

-

PS-60 Deluxe 60V.
A.C. Regulated

RMS ELECTRONICS. INC.. CATV OIVISION: 50 Antin Place, Branx, New York, 10462
Toll Free: (800) 223-8312 (Continental U.S.A.. Puerta Rico, U.S. Virgin Islands) (212) 892-1000 (Call Collect, New York State Only)
WESTERN OPERATIONS: 2901 W. Garry Ave., Santa Ana, Ca.. 92704 « TEL.: (714) 662-1041
Toll Free: (800) 247-8435 (Cal. Only) Toll Free: (800) 624-2511 (Continental U.S.A., Puerto Rico, U.S. Virgin Is., Alaska, Hawaii)
(© Copyright 1983 RMS Electronics, Inc.
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Cable Prep® products available from your distributor:
Full Preparation Stripping/Coring Tools with 1 Year Full Warranty
eCarpet Cutter and Drill Guides *Conductor Cleaner ®Coring Tools
oFull line of Hex Crimp Tools and Field Maintenance Kit

Cable | BEN HUGHES

COMMUNICATION PRODUCTS CO

PI"EP ® 304 BOSTON POST ROAD, P.O. BOX AS,

OLD SAYBROOK. CT 06475 (203) 388-3559

Made in the U.S.A. for Quality and Dependability

SOCIETY OF CABLE
TELEVISION ENGINEERS ¢ SCTE

WASHINGTON, D.C.

MARCH 4-6, 1985

The Society of Cable Television Engineers
has concluded arrangements, and set the dates
for the Cable-Tec Expo '85!

Expo '85 will be held March 4-6, in Washington, D.C.
For additional information, please contact
the SCTE at (215) 692-7870,
or write to P.O. Box 2389, West Chester, PA 19382.
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Eastern Show features
special technical program

ATLANTA—The Southern Cable Television
Association is offering a special registration
program for system technicians and engi-
neers for the 1984 Eastern Show. Every cable
system that has registered at least one person
for the full convention (Sept. 6-8) will be able to
purchase Saturday daily registrations for
technicians for $10.

Under the direction of Harold Null, vice
president of engineering for Storer Com-
munications, the sessions are geared to yield
useful information for the system engineer and
technician. Panelists and topics include: W.C.
Margiotta, product marketing manager. spe-
cial programs, for Hughes Aircraft Co., speak-
ing on "Data Transmission Via Cable, Micro-
wave and Satellite™; Allan Kushner, vice presi-
dent of Times Fiber, speaking on "Ad-
dressability On and Off Premises”; Michael
Hayashi, sales engineer manager for Pioneer,

speaking on "Signal Security”; Richard Tha-
yer, vice president of cable television engi-
neering for Times Fiber, speaking on "Utilizing
Existing Cable in Upgrades and Rebuilds”;
Rex Porter, vice president of sales and market-
ing for Gilbert Engineering, and John Carlsen,
manager of strategic marketing-CATV at Ray-
chem Corp., speaking on "Connectors and
Repair Kits for Cable”; Jay Staiger, product
manager-amplifier for Magnavox, speaking on
"RF Amplifiers, Feedforward and Power Doub-
ling", and Larry Richards, manager of tech-
nical services for Magnavox, speaking on
“Proper Testing of System Components, Be-
fore and After Installation.”

Each technician or engineer registered
under the special registration offer will be en-
titled to attend the Saturday session on
“Proper Testing of System Components” and
have full access to the trade show floor.

GTE, Citicorp close sale/leaseback plan

MCLEAN, Va.—GTE Spacenet announced
the closing of a sale and leaseback trans-
action with Citicorp Multilease (SEF) Inc. for
approximately $250 million. The transaction
includes all 24 transponders on the recently
launched Spacenet | satellite.

"GTE Spacenet entered into the sale/
leaseback because it offered a method of
financing the satellite at an attractive cost,”
said Charles Lee, senior vice president for
finance of GTE. “This transaction completes a
significant portion of GTE's 1984 financing
program,” Lee added.

During the lease term, GTE Spacenet will
retain full operational control of the satellite
and there will be no impact on the provision of

Zenith joins IIT to study

GLENVIEW, Ill.—Zenith Electronics Corp. and
lllinoss Institute of Technology (IIT) announced
a joint research effort on two-way cable tele-
vision systems. The research is aimed at ar-
riving at a protocol, or standard, for two-way
interactive cable systems that could draw
upon cable’s enormous unused potential, ac-
cording to James Faust. president of Zenith's
cable products division. "With more than 30
million American cable TV subscribers, there
is a tremendous network of potential cus-
tomers for interactive transactiona! services,”
Faust said.

Faust noted that various protocols are under
development, but there is not yet a defined set
of rules for such two-way interactive cable
systems. Possible new applications for cable
include communications between personal
computers as well as accessing interactive

service to customers who have contracted
with GTE Spacenet.

Spacenet | was launched on May 22, 1984,
by Arianespace, the private space transport
company based in France. The satellite
reached its assigned orbital location at 120°
West Longitude on June 6. After successfully
completing on-orbit testing it began opera-
tional service on June 28.

Four additional GTE satellites—two Space-
nets and two Gstars—are scheduled to be
launched during 1984-85. The satellites are
manufactured by RCA Astro-Electronics
Spacenet | is monitored and controlled from
the GTE Spacenet satellite control center in
McLean, Va.

two-way cable

services. Graham Campbell, a professor of
computer science at lIT, is directing the re-
search project. Eventually the communication
network protocol could lead to packet
swilched voice services and full-color electro-
nic home shopping with sound.

Under the agreement, lllinois Institute of
Technology's computer science department
is designing and building a test facility at its
Chicago campus. The facility will be function-
ing by the end of 1984 and will remain in
operation for a year. Zenith will provide the
necessary hardware.

Consisting of hundreds of microprocessors,
the facility will permit “the real-time testing of
various protocols,” said Campbell. "Each
microprocessor will be simulating the activity
of a person in a home who is trying to retrieve
and transmit information.”

COMMUNICATIONS TECHNOLOGY

SSS acquires
interest in VideoStar

TULSA, Okla.—Satellite Syndicated Systems
inc. announced that it has acquired a minority
interest in VideoStar Connections Inc. SSS has
purchased 9 percent convertible, redeemable
preferred stock, which will be converted into
as much as 14 percent of VideoStar's common
stock

Now in its fifth year of operation, VideoStar
offers videoconferencing as well as satellite
networking services using a combination of
fixed and transportable earth stations. Vi-
deoStar also owns and operates earth stations
at more than 150 premium hotel properties
across the United States comprising the com-
pany's Tele-Meeting™ Network.

S-A opens new warehouse,
employees reject union

ATLANTA —Scientific-Atlanta Inc. an-
nounced the opening of Cablemart/San Fran-
cisco, its third cable television product ware-
house. Other Cablemart facilities are located
in Atlanta and Dallas.

Cablemart provides 24-hour order pro-
cessing on all in-stock Scientific-Atlanta
CATV products, including headend electron-
ics, distribution electronics, satellite earth
station antennas, video receivers and related
accessories.

Customers may place orders by calling
(800) 332-5787 or in California (408)
993-8350 collect, 24 hours a day. Cablemart
catalogues are available by writing to
Scientific-Atlanta Inc., 1701 Junction Court,
Suite 100, San Jose, Calif. 95112

On Friday, June 29, employees of Scientific-
Atlanta voted not to join the International
Brotherhood of Electrical Workers (IBEW) in a
union representation election. The vote was
1,207 for the company and 490 for the union.

According to S-A President John Lever-
good, the IBEW had spent almost two years
trying to organize the company.

RMS appoints H.E.C.
as Caribbean distributor

BRONX, N.Y.—Due to the continued growth of
the cable TV industry in the Caribbean and in
an effort to enhance its service 1o this region,
RMS Electronics Inc. announced the ap-
pointment of H.E.C. Enterprise (Puerto Rico)
Inc. as the exclusive distributor of RMS and
Poleline Corp. products. H.E.C. Enterprise will
service Puerto Rico, as well as the entire Car-
ibbean area, Central and South America.

H.E.C. Enterprise is headed by Hector Riv-
era Siaca. Siaca is well known in the local
construction industry, operating under the
name of Rivera Construction.

H.E.C. Enterprise alsois involved in the data
communications industry. Its Data Sales &

AUGUST 1884 9



Service division operates on the island of
Puerto Rico, but is exploring opportunities and
clients on the Mainland

H.E.C. Enterprise's mailing address is: P.O.
Box 10075, Caparra Station, Puerto Rico
00922. The street address is: C-13 5th St.
Parkside, Guaynabo, Puerto Rico 00922
Telephone: (809) 781-8590 or 792-9879

Anixter-Canada carries
Mycrodyne product line

SKOKIE, 1ll.—Anixter Communications-Cana-
da has been appointed exclusive Canadian
stocking distributor for Microdyne Corp.'s en-
tire product portfolio.

Microdyne manufactures earth stations and
electronic equipment for the cable television
and broadcast industries worldwide. Anixter
Communications-Canada will stock the entire
product line and distribute equipment from its
14 locations throughout Canada.

Magnavox, Gilbert
sign distribution pact

MANLIUS, N.Y.—Magnavox CATV Systems
Inc. and Gilbert Engineering have reached an
agreement in principle for the distribution of
the Gilbert line of CATV connectors. These
connectors will be manufactured by Gilbert in
its Phoenix, Ariz., facility and will be sold
through Magnavox's worldwide sales network
under the Gilbert name.

Avantek to build new
semiconductor facility

SANTA CLARA, Calif. —Avantek Inc. an-
nounced plans for a new 90,000 square foot
microwave semiconductor manufacturing
plant to be constructed on a 9-acre site in the
city of Newark (Alameda County), Calif. Upon
completion of the new facility, scheduled for
August 1985, Avantek's current microwave
semiconductor plant in Santa Clara will be
used for R&D purposes. The total investment
in the new facility, exclusive of equipment, will
be approximately $10 million.

When fully occupied, the building will house
up to 700 assemblers, technicians, engineers
and management personnel, working in two
shifts.

Tele-Media new-builds
to use C-COR electronics

STATE COLLEGE, Pa.—C-COR Electronics
Inc. announced that Tele-Media Corp. will use
C-COR distribution electronics and systems
design inits 1300 miles of new plant to be built
in northeastern Connecticut. Total value of the
commitment is placed at approximately $1.5
million. Deliveries, which began this spring,
will continue for a three- to four-year period.

The 400 MHz trunk, distribution and ex-
tender amplifiers and 550 MHz main line pass-
ives will be installed to give the systems 52-
channel capability. Portions of the systems will

be active, two-way. C-COR's mini-trunk ampli-
fiers will be used in low density, rural areas to
perform the same functions as full-sized trunk
amplifiers atless cost. The systems also will be
using several hundred standby power sup-
plies, manufactured by C-COR.

Cable TV Industries
moves headquarters

LOS ANGELES—Cable TV Industries moved
its national headquarters last month to West
Los Angeles. Company purchasing and mar-
keting departments, along with corporate offi-
cers, have relocated to the new headquarters.

The new office is located at 10801 National
Bivd., Suite 606, Los Angeles. The respective
phone numbers for the purchasing and mar-
keting departments are (213) 202-2761 and
202-2746.

Coaxial Communications
completes systems proof

LAGUNA NIGUEL, Calif. —Coaxial Com-
munications Co. has completed the final bal-
ance and systems sweep of several Los
Angeles area Group W new-builds, according
to Mark Clancey, Coaxial's director of
operations.

The balance and sweep functions were per-
formed on over 600 miles of dual subscriber
plant, and included proof of performance tests
for various institutional networks.

A
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\ SYSTEM D'STRIBU

.

\ PO. Box 446 oy
Yucaipa, CA 92399
(714) 795-8939

EFFECTIVE.

MAXIMUM OF 16° SPACING ACROSS SAT-
ELLITE BELT with less than .5 dB loss for 4°
off-boresight feeds, and less than 1 dB loss for 8°
off-boresight feeds.

(Commercial LNA's
Modulators/Receivers
also available—
Call for Pricing)

“MULTI-FEED”
Consider it
standard operating
equipment!”

RELIABLE, PROVEN AND COST

Major MSO’s use Multi-Feed for simultaneous
satellite reception. The multiple feed system al-
lows a private cable operator to expand the num-
ber of satellites he receives WITHOUT the ex-
pense of additional dishes and acquisition of land
on which to place them.
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Blonder-longue

MAKES IT
SIMPLE

Even your most sophisticated Private Cable,
CATV or MATV headend requirement becomes
simple when you call Blonder-Tongue.

""" , e e Whether it's a multi-channel satellite/off-air/

local origination/FM combination or a simple

non-adjacent three or four channel VHF system,

our custom designed factory assembled and

..... i TESTED headend will be shipped directly to your
i il B : site for one low price. You just plug it in!

Let our more than 30 years of proven experience

help improve your headend reliability, speed up

your installation time and increase

the profitability on your

next installation. Let

Blonder-Tongue
make it simple for

you!

Call or write,
Blonder-Tongue
(201) 679-4000

E= BLONDER-TONGUE

LABORATORIES INCORPORATEO
ONE JAKE BROWN ROAD,OLD BRIDGE,N.J. 08857




If you've had to bear the expense of
replacing your entire mainstation
every time you needed to add new
features, that's too bad.

Too bad you didn't choose
Magnavox originally. We've understood
the economics of upgradability ever
since we built our first mainstation. We
designed it to set-up fast, easy and eco-
nomically; and inserted compatible
plug-in modular components ever since

Today. cable operators using
Magnavox look very smart because our
new Power Doubling and Feedforward
fit into the onginal housing to do
wonders to reduce noise and distortion
Our new Parallel Power Doubling™
retrofits nicely so it can push profitable
signals into more subs homes, too

The point being, it's never too
late to begin with, or rebuild with,
Magnavox
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The art of rebuild

By Thomas J. Polis

As the franchise issued for a cable system
approaches its renewal date, great pressures
are placed on the operator to enhance his
service package to the subscribers. A great
deal of this pressure comes from the recent
franchise application process, wherein the
new technology of expanded bandwidth
equipment has permitted capacities of up to
60 channels per cable

While planning a new-build systemin a new
market the incremental cost per channel ad-
ded represents only marginal increases in the

capital investment for the expected increase
in revenue. The analysis can be substantially
different for an existing market upgrade

Financial analysis

The first logical step in considering a sys-
tem upgrade is that of the financal impact
which will be brought to bear by the opera-
tions. Both the income and capital expendi-
ture areas must be considered—thus close
coordination between the marketing and en-
gineering departments is essential. In the real
world itis the marketing analysis that will drive
the engineering analysis, as the capital ex-
penditures will be directly dependent on the

COMMUNICATIONS TECHNOLOGY

‘In the real

world. . . technical
elegance will take a
back seat to (the)
practicalities’

increase in income resulting from the com-
bination of rate increases and additional in-
come revenue generated from new services
In other words, technical elegance will take a
back seat to real world practicalities

If you have not completed a detailed mar-
ketplace analysis and projection prior to con-
sideration of the upgrade approach you are
entering the "Twilight Zone" and could be
suspended forever in the darkness of fiscal
problems.

Three approaches

The most apparent limitations to additional
service offerings from the technical con-
sideration is that of bandwidth availability in
the distribution and drop system. As well, the
current system architecture, which deter-
mines the system distortion characteristics,
must be considered

The two classic approaches to expand
bandwidth are: 1) raise the existing ptant and
build a complete new system; and 2) increase
gain by electronics change out and drive the
increased losses. Option 1 can represent a
capital investment of 3:1 over that of option 2,
but is often selected because it is easy to
implement, is least disruptive to the ongoing
operaton and yields the highest possible
bandwidth improvement

A third option is to consider the use of the
interlace two-for-one channel approach
offered by General Electric. This approach
requires investments in the headend and the
subscriber converter. The major consideration
here is that one becomes locked to a singular
technology produced by a single source and
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that system improvements may still be re-
quired for proper operation

Prior to selecting one of these options it is
absolutely necessary to perform a detailed
technical analysis of the existing system.

Step 1: As-built maps

Before any viable technical analysis can
begin it is important to know what exists in the
current system. The critical items that must be
included are:

e Existing cable routings.

e Existing non-cable bearing strand.

Existing electronic, passive and tap
placement.

Existing and potential subscriber
passings

Confirmation of footages

Cable, passive. tap and electronics types
or series.

Power supply locations.

Connector types or series used.
Operational levels.

Apartment inside plant configuration.

Itis advisable, but not required. to perform a

subscriber audit at the same time

-
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Step 2: Condition analysis

An inspection of the physical plant must be
performed to discover deficiencies that may
lead to a short remaining life. Separation of
non-repairable items such as general strand
plant corrosion from isolated repairable items
such as broken lashing wire, cracked cable
sections and damaged or missing hardware
should be performed. All items should be
noted on the as-built maps.

Step 3: Technical analysis

Now that the discovery stage is completed it
will be necessary to analyze the extent of the
changes that will be required to upgrade-
without complete rebuild—to the desired
bandwidth.

This analysis will require both field testing
and theoretical elements, and should be per-
formed on a critical path basis taking each
element as a go, no-go point:

1) Will the current active equipment spac-
ings permit bandwidth expansion with market
available equipment gains and performance?

2) Is the cable that is in place structurally
sound and does it follow the square root of
frequency function in terms of loss over the
proposed bandwidth?

3) Are system passives capable of the ex-
tended bandwidth operation? If not, can they
be changed without adversely affecting the
mechanical properties of the system?

4) Can redesign be accomplished without
massive re-routings and cable upgrades?

The drop and apartment

This is the area most frequently neglected
when considering a rebuild or retrofit. It is the
last and the weakest link of the distribution
system. Some of the problems can be correct-
ed in the plant redesign by specifying ade-
quate tap output signals and control of the
low-to-high frequency relationships. The me-
chanical condition and in-home equipment
employed also must be considered.

Making the choice

After completion of the detailed analysis of
the marketing, financial and system condition,
an intelligent decision can be made as to
which option will accomplish the desired re-
sults. In the event that the complete replace-
ment option is required the steps and controls
to be used are the same as that of a new-build
plant.

On the other hand, if the decision is made
that the retrofit will serve your needs, the pro-
cess of implementation will be quite different.
In a new-build project the critical path analysis
will show a great deal of dividing points allow-
ing parallel functions to be performed. While in
the retrofit analysis you will find the critical path
to be a vertically straight line

In many systems the possibility of upgrade
in lieu of complete rebuild is high. If proper
preliminary work is completed the savings
could be great. The most frequent problems
that are encountered in the upgrade process
are a direct result of not having all of the
information gathered prior to starting.

COMMUNICATIONS TECHNOLOGY



If you thought microwaves were too
rich for your system...look again!

%

b 7 & ¢ v -
Micro-Beam™ —Performance proven in over a year of trouble-free, revenue producing operation at 9 different sites.

Look at MICR@BEAM d

Micro-Beam™ (patent pending) is a new flexible and cost-
efficient CARS Band signal delivery system ideally suited for CATV
plant expansion.

The “heart” of
the Micro-Beam™
system.

Micro-Beam™ transmission allows the cable operator to skip on
by long cascades. Start with a fresh signal anywhere in the
system. Go beyond the limits of subscriber density, geographic,
or man-made barmriers—without expensive heated/air-condi-

tioned transmitter buildings. |
Using just one Micro-Beam™ transmitter (mounted behind the % h‘,,
antenna) you can send as many as 52 channels up to 14.5 miles v
away! And now, with our new Micro-Beam Plus™ systems, you .

can transmit a full 52 channels up to 10.5 miles, in two different —
directions. All for less than half the cost of conventional micro-

wave systems.

Micro-Beam™ gives you multi-channel microwave transmission . |

of your entire service from a single outdoor unit which can be —
located practically anywhere in your plant.

How many new runs are you planning? Take alook at how much
it's going to costyou. Then take alook at Micro-Beam™. For more
details call, or write:

e channel master
aE\ N

wa v Satellite systems

e Subsidi&ry of Avnet, Inc., Industry Drive,
Oxford, North Carolina 27565 (919) 693-3141




Quantum Reach
flexible solid-
sheath coax.

£

i

Now you don't have to scritice handling

performance for lower signal attenuation!

For the first time, there’s a coaxial
cable that provides both attenuation and han-
dling characteristics of the best of the foam
cables. Quantum Reach from M/A-COM —
simply the lowest-loss foam cable in the industry,
with the best handling performance of any
solid-sheath coaxial cable on the market today.

Minimum bend radius of seven inches
for the QR 860, five inches for the QR 500.
You can install Quantum Reach in tight places
with sharp bends quickly and easily.

Lower attenuation and greater flexibility
are just two of the reasons why Quantum
Reach is a quantum leap ahead in coaxial

shrink-back due to thermal cycling over time,
for instance. QR’s bonded dielectric makes it
highly resistant to conductor pull-out.

Take durability. QR has an advanced
performance, medium-density polyethylene
Jacket that lasts longer, resisting environmental
stress cracks and abrasion. And the lower
coefficient of friction means less drag and
tension when the cable is being plowed or
pulled through multiple bends.

Now there’s no reason to compromise
between signal quality and handling quality.

cable technology.
Take the problem of core pull-out or

—=————— finest coaxial cable
CABLE HOME GROUP  available today.

M/A-COM Cable Home Group COMM/SCOPE Coaxial Cable Products PO. Box 1729, Hickory, NC 28603 800/438-3331 704-324-2200 Telex: 802-166
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Increasing
channel
capacity

The reasons 0 increase channel capacity of a
CATV system are many - such as franchise
requirements, desire to add revenue-pr
ducing programming or simple modernization
of an outdated and expensive-to-maintain
plant. To increase capacity, must all the plant
be replaced? If not, then what portion should
be retained? To find the answers. we must
keep in mind two prime considerations: de
Iivery of a reliable quality product, and keeping
required investment and operating costs o a
minimum. Qther important issues are con
phance with franchise and FCC regulations
and service to the community In this article
the discussion will be imited to the section of
the plant between the headend and the sub
scriber tap port

By Paul D. Brooks
Genera Electnc Cabnlevision C

The most expensive portion of a rebuild 1s
cable matenals and labor If existing cable can
be used, it will result In significant cost sav
ings It is also a big advantage to retain ex
1sting trunk amplifier locations. so channel ca
pacity can be increased with a minimum of
service interruption to the subscriber

Picture quality. of course. must be main
tained at the worst case subscriber. With any
type of service upgrade. this 1s the first con
sideration A retrofit is often the most cost
effective way to increase channel carriage
while retaining picture quality

Method of analysis

To determine if some type of retrofit 1S prac
tical, it is necessary to take a careful look at the
plant This 1s best accomplished through a
separate analysis of four main categories

1) Cable evaluation-type. age and condition
of existing cables need to be examined first
because of the large cost impact

2) Trunk evaluation distances. cascades
and amplfier spacings (these factors will set
the limits on performance

COMMUNICATIONS TECHNOLOGY

Figure 1: Cable evaluation

Evaluate
cable

existing cables

Determine ages, types and
manufacturers specs of

type of (bad) cable stilt

Significant % or

increasing What is the

comprise a majority
of plant miles?

Rebuild

Propose replacement

with modern cable

history of replacement
(by type if mixed)?

None or
very little

Styrene
Braided
Corrugated Low %
Does this or spotty

‘——] Older

gas-injected poly
1st generation

Recent
8 years - Syears |
Medium age
Solid poly 5 to 8 years Solid poly
Chemically ) 2nd generation
Solid poly
{E4mEc igly 1st generation

gas-injected poly
2nd generation
air dielectric

arr dielectric

v

v

Probable bandwidth

Probable bandwidth

Probable bandwidth
greater than 40 channels

up to 35 channels
|

up to 40 channels
)|

is this
type of cable
adequate for proposed
bandwidth?

Rebuild

:

Select several long, uninterrupted samples of each age and type.
Test each sample for attenuation and swept structural return loss.

Does
cable meet
manufacturers
attenuation
spec?

Does
cable have good
structural return loss
at proposed
bandwidth?

No

Rebuild

Reduce
proposed
bandwidth, or
rebuild

AUGUST 1984

17



3) Distribution evaluation intimately related
to trunk evaluation. this category 1s important
because of cost and ease of maintenance

4) Existing equipment: often a first pnonty
usability of existing equipment 1s best deter-
mined after analysis of the previous three
items. Figure 1 presents thts in logical flow
chart form

Cable evaluation

Using the procedures in Figure 1 will help to
answer three main questions: 1) Does existing
cable make a retrofit a poor choice? 2) Wil
existing cable imit usable bandwidth? 3) If
cable types and ages are mixed. will some
cable need to be replaced?

To evaluate existing cable, first it 1s necess-
ary to determine the ages. types and the
manufacturers specifications What is the his-
tory of replacement? Each type of cable needs
to be looked at separately

If a significant or increasing percentage of a
given type has been replaced. does the type
being replaced still comprise a majority of the
plant? If so, a rebulld 1s indicated If not, re-
placement of the remainder would be pro-
posed f the replacement history 1s spotty and
amounts to a low percentage the type of cable
involved should be considered. If this type 1s
outdated (1.e styrene foam dielectric. cor-
rugated or braided sheath). replacement
would be proposed. or if this is the majonty of
plant, a rebuild would be called for

if very little or no cable of a given type has
been replaced. it 1s then necessary to look at
the age of the cable. Older types, with solid
polyethylene or chemically foamed poly
ethylene dielectrics, are probably usable to
about 35-channel capacity Cable of medium
age. with gas-injected polyethylene or earlier
air dielectrics. can typically be used up to
about 40 channels More recenttypes. such as
low-loss versions of gas-injected polyethylene
and improved air dielectnc cable, will have
capacities in excess of 40 channels. If all cable
for which replacement has not been proposed
1s one of these recent types. the cable evalu
ation 1s completed. If not. then does the ex
Isting cable meet the bandwidth require
ments? If not, a rebuilld 1s indicated

If the needed bandwidth seems attainable
with existing cable. this cable should then be
tested in the field To accomplish this, select
several long, uninterrupted samples of each
age and type to be retained Each sample 1s
then tested for attenuation and structural re
turn loss across the proposed bandwidth. If
the samples show substantially higher loss
than the manufacturers specs. then a rebuild
may be required If the samples do not exhibit
acceptable return loss across the required
bandwidth, then perhaps the proposed
bandwidth can be reduced. or If it cannot. a
rebuild 1s indicated f samples pass both at
tenuation and return loss testing. the cable
evaluation 1s complete

Trunk evaluation
Figure 2 addresses three issues' 1) Are
additional hubs required? 2) Can existing
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Figure 2: Trunk evaluation

Evaluate
trunk design

Determine service area boundaries.
Include expected growth areas within

time frame of franchise and plant Iifetime.

v

Determine maximum trunk line mileag
from existing hubs (headends)
along practical trunk routes

e

Are
extremities of
service area within
trunk reach (to required specs)
at proposed system
bandwidth?

v

Select proposed hub sites
so that all of service area
1s within trunk reach

Examine trunk layout map
(may be necessary to create)

]

What 1s the
present maximum trunk
spacing in dB at the highest
operating or design
frequency?

Known

Measure input and
output levels at each

Not trunk amplhfier at
Known highest and lowest
channels
or erratic
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proposed highest frequency

Determine maximum trunk
cascade (from trunk map)
Include growth areas.

y

[ Establish required distribution cascade

Y

Optimize operating levels
for maximum system reach
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v,

IS maximum
trunk cascade within
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Determine new &
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Re-optimize operating
levels for best
performance at
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Can new
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be used?

Yes
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trunk cascades
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trunks?
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RT/KATEK is a classic
example of the whole
being greater than the sum

of the parts. S

RT/KATEK COMMUNICATIONS GROUP
is the result of the merger of Katek,
Inc. and RT Cable Corporation —
and a perfect example of two
orf'?anizaﬁons combining to
offer much more than twice the
services they previously offered.
You know Katek for its
unexcelled factory authorized
repair of Jerrold, Hamlin, RCA,
Pioneer and GTE/Texscan converters
with full-service regional repair centers
at five strategic locations nationwide.
You know RT Cable for its turnke
residential, MDU and commercial
installation and system maintenance
services, with an unmatched record
of more than 1,400,000 installs to date.
The extensive capabilities of both
companies are now combined to meet
your cable needs. But the new RTK
offers much more than capabilities
— it offers experience! The
two parts that make up the
whole have been deeply
involved in cable for more
than a decade. Think of them
as pioneers.

T Cable pioneered turnkey
drops. Kafef pioneered converter
upgrading, addressable converter
repair and the 6-month converter service
guaranfee. Just four cases among many of

ow the new RT/KATEK has the total
capability to upgrade the profitability of
your operations.
For more information on converter services,
call (201) 356-8940; for information on
installation services, call (201) 678-2083.

|
RT/KATEK "
COMMUNICATIONS GROUP

Installation Services Division e . .
Converter Services Division We 're now providing complete construction services through

Communications Construction Division our merger with Communications Construction Group.



trunk cable be used? 3) What are the optimum
operating levels?

To evaluate the trunk layout, it is first
necessary to determine the service area
boundaries. Expected growth areas within the
period of the franchise and plant lifetime
should be included. With this information, then,
it is possible to determine the maximum trunk
line mileage from existing headend or hubs
along potential trunk routes to the extremities
of the service area. With this distance in mind,
can practical trunks be built to serve these
areas and meet the required end-of-line speci-
fications at the proposed bandwidth? A nega-
tive answer to this general question will quickly
indicate the need for additional hub sites with
attendant high-performance coaxial, fiber op-
tic or microwave interties.

If service area extremities are within poten-
tial trunk reach, a map of the existing trunk
layout needs to be examined. In many cases it
will be necessary to create such a map. The
trunk map and information previously deter-
mined about cable types will allow the trunk
spacing to be determined at the highest ex-
isting operating or design frequency. In cases
where spacings are difficult to determine, or if
determined spacings appear to be erratic,
then some field work is required.

Atechnique that answers the spacing ques-
tion and can also yield a lot of other valuable
information is to measure the inputs and out-
puts at each trunk amplifier in the system. The
results of such a study can be used to check
the trunk map, indicate bad cable and equip-

ment, and spot bad design and construction.
Sometimes it aiso makes sense to set amplifier
output levels as system technicians measure
their way out into the trunk lines.

Once existing spacings are determined,
they can be converted to dB at the highest
frequency needed to pass the proposed
bandwidth. Now it is possible 1o examine the
option of use of existing trunk amplifier
locations.

Determine maximum trunk cascade using
the trunk layout map. Be sure to include growth
areas. Establish the required distribution cas-
cade Use manufacturers performance specs
to optimize equipment operating levels for
maximum system reach at existing trunk spac-
ings and required end-of-line performance.

Is the worst case trunk cascade within sys-
tem reach? If not, perhaps lower ioss cable
can be installed to shorten trunk spacings and
improve system reach The operating levels
again need to be optimized to find out if this
technique will work. If changing trunk cable is
not practical, can trunk cascades be short-
ened through re-routing or use of “interceptor”
trunks? Here again, levels must be optimized
at the proposed shorter maximum trunk cas-
cadeto determine If this is a viable aiternative.

If neither of these options alone or in com-
bination will work. then it is necessary to start
over again by selecting proposed hub sites
and repeating the trunk evaluation. When the
final choices have been made, the operating
levels can be re-optimized to result in the best
performance at the worst case subscriber.
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Distribution evaluation

A third chart (Figure 3) will help to answer
these three guestions: 1) Can line extenders
and passives remain in their present loca-
tions? 2) Is additional trunking required? 3) Is
additiona! distribution cable required?

To evaluate the distribution section of the
plant, first select several trunk amplifiers as
samples. Use a sufficient number of samples
to represent a cross section of different sub-
scriber densities, trunk depths, design specs/
philosophies and system ages. Redesign
each sample at the proposed bandwidth. Use
existing line extender and passive locations,
changing only levels, gains and tap values.
Can sufficient signal be provided to all sub-
scribers? If so, the distribution evaluation is
complete. If not, redesign samples using new
equipment locations and additional cables if
necessary

If the samples can be fed without excessive
use of new cable, again the evaluation is com-
plete. If not, can new trunks be built into these
areas without creating spacing problems in
the “backbone” trunk? If spacing problems
come up, returnto the trunk evaluation and see
it spacing problems can be resolved through
use of larger or lower loss cables.

When a method of new trunking has been
established, the following comparison can be
made. Redesign samples using additional dis-
tribution cables and redesign the samples
using new trunks. Estimate the cost of each
option. If new trunking is cheaper, then it be-
comes the method of choice. If additional dis-
tribution cabling is cheaper, does it result in a
complex and hard to maintain layout? If so,
new trunks should be used. Analysis of each
sample can result in a different conclusion,
and the preferred solutions may vary in each
situation.

Existing equipment

At this point, cable has been looked at,
design problems have been worked out, and
operating levels, spacings and required
equipment performances are known. Now
choices can be made regarding replacement,
upgrade and retention of the components of
the outside plant

1. Actives: Trunk amplifiers, bridger and line
extenders are of principal importance. in gen-
eral, existing actives are not adequate for in-
creased channel loading. If the gear is of re-
cent vintage, many manufacturers offer re-
placement plug-in modules with improved
performance and higher gain ratings. Modi-
fication kits are available in the aftermarket to
upgrade performance and increase gain of
existing modules. Ifthe highest performanceis
amust, then feedforward technology or power
doubling amplifiers could be the answer

2. Passives: The existing spilitters, direc-
tional couplers and taps must be able to pass
the required number of channels. The original
manufacturer's spec sheets will indicate the
bandwidth of these passives and if satisfac-
tory on paper, samples should be checked to
see that they actually pass the bandwidth re-
quired with acceptable frequency response.
Fortunately, many modern taps are of modular

Model 2901A

In July 1982, AvTek, Inc. introduced its Model 2901A;
a compact, portable, and inexpensive TDR (Time
Domain Reflectometer) Cable Fault Locator.

Since its introduction, this “little TDR” has been
accepted as a revolutionary idea in low cost, high
technology test equipment.

The Model 2901A is now being used in all fifty states,
Canada, Mexico, and many European Nations.

We would like to
thank our many
friends who have
helped to make this
product a great
success.

AvTek’s charter is
to bring “High Tech
Simplicity” to a
growing and cost
conscience industry.
We appreciate your
support now and in
the future.

AVTEK INCORPORATED

1109 “K” STREET BOX 188
AURORA, NEBRASKA 68818

Marshall B. Borchert
President
AvTek, Incorporated

(402) 694-5201

construction and will not only allow the tap
value to be changed without resplicing, but the
bandwidth as well.

3. Connectors: Existing connectors must be
mechanically sound and have sufficient
shielding to prevent signal leakage. They also
must have high enough return loss to reduce
reflections. If connectors need to be changed,
the additional splicing labor may negate the
cost advantages of retaining existing passives
and taps, particularly if these devices are of
borderline or questionable performance

4. Powering: Existing power supplies must
have adequate current ratings. If selected
amplifiers require more power, or if greater
numbers of amplifiers will be used, the power-
ing layout should be checked. Replacement or

COMMUNICATIONS TECHNOLOGY

conversion of 30 volt supplies to 60 volts wilt
often eliminate the need for more supplies at
new locations.

The practical mathematics of performance
prediction, although not overly complex, can
be difficult for non-engineering personnel in
management and technical positions at the
system operations level. Fortunately, many
electronics manufacturers will provide as-
sistance in operating level selection and de-
termination of end-of-line performance.

Attention to the evaluation procedures out-
lined in this article will result in better allocation
of financial resources and produce a cable
system with dependable performance that will
be a good revenue producer for years to
come
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EQUIPMENT SPECIATLS

(300 MH2) (260 MHZ)
SJAS-301  $95.00 SAM-PT ~ $80.00
SJIMM-301  85.00 SMM-PT 70.00
SJBM-301  85.00 SBM-P 70.00
SJDL-301  80.00 SDH-P 70.00
SJ-1AE  260.00 SP-1 230.00
SJ2AE  250.00 SP-2 220.00
SJ-3AE  175.00 SP-3 160.00
SJ-4AE  165.00 SP-4 150.00
SJI5AE  165.00 SP-5 150.00
3 5 * (Sim Mz $40.00 ggg) 2W ssg.oo
. 5 80.00
°* S — SMM 30.00 SCD 70.00
o o 2 SBM 40.00 SCL-2w 60.00
SDH 30.00 SCL 50.00
ST-1 150.00 SPP-30 50.00
ST-2 140.00 SPP-60 50.00
ST-3 110.00
ST-4 100.00
ST-5 100.00

NEW!
SLR-300 2W

WITH HOUSING

$135.00
NEW! SJBM-400 $95.00

FM-2  12.00
NEW' SJAH-JSW-30 $170.00
= SJAH-JSE-60  170.00

JERROLDO CHAMNEL,  (OmATDmR, T

e WA e T RS T EY

(220 MHZ)

SA-1 $100.00 SA-4  70.00
SA-2  90.00 SA-5 50.00
SA-3  80.00

Starline One Equipment Includes Housings

OUTSIDE CALIFORNIA

PN e % 800/227-1200 2=

IFA 180.00 COMMANDER Il 700.00 INSIDE CALIFORNIA _/—é

PSC  180.00 TOMCO-C157 300.00

ggé_* 180.00 TOMCO-C156 300.00 800 / 2 2 3_ 315 2 _,N
Used unless otherwise noted. 3270 Seldon Court, Suite 5

All Equipment 100% Guaranteed 90 Days Parts & Labor Fremont, California 94539 SERVICES



Module change outs

Keep the housings, coaxial cable, hardware and profits

By Fred Rogers
President. Quaiity R F Services Inc

Competition comes in many forms to chal-
lenge modern day CATV system operators. No
system—large, small, in abig city oratthe end
of a country road—is immune to competition
for subscribers. Low-cost "dishes,” DBS,
SMATYV, STV, off-the-air channels, local cable
systems and public awareness of "blue sky”
franchise promises press system operators to
continually improve product

The plan is to keep the original amplifier
housings and increase the number of system
channels by installing superior specification
electronic modules at existing locations. A
complete system rebuild can be delayed for
many years assuming the coaxial cable and
hardware remain sound electronically and
physically. To date, many systems have been
pleasantly surprised that the coaxial cable

itself endures and will pass many more chan-
nels than was originally specified.

To accomplish an amplifier module change
out program, new modules can be purchased
or the original modules can be modernized. In
many cases, replacement of RF integrated
circuits (IC chips) or the installation of ad-
vanced designed printed circuits incor-
porating “super hybrids” can save existing
modules. The advantage of reusing modules
can be substantial cost savings and custom
designed specifications.

Let's face the facts. If a distortion free ampli-
fier with unlimited gain and bandwidth existed,
a system operator could add as many chan-
nels as desired without degrading picture
quality at system extremities. Since the perfect
amplifier does not exist, careful evaluation will
be needed to assure that plugging in new
electronics will give the desired results.

3. %
# “
% B
: F
1 (R
o A N
fr e
. (xS
-
-3 -
45-. " ; -y
7 g
e : e s
e
N

The CA5201 ‘super
hybrid' is one example
of the many recent low
distortion, low-noise
figure hybrids available
to CATV.

Example ‘super hybrid’ specifications

Characteristics Test conditions CA5101 CA5201
Gain 450 MHz 19.1 = 06dB 19.1 = 0.6 dB
Frequency response + 0.1dB 40-450 MHz 40-450 MHz
Slope cable equivalent 50-450 MHz +03t0-14dB +03to-14dB
Cross-modulation 52 CH -59 dB -63 dB
(@ +46 dBmV

50 dBmV, CH 2,

13, R -71 dB -73 dB
Second order 50 dBmV, CH 2,

H5, H14 -68 dB -70 dB
Triple beat 50dBmV,CHH14 -74 dB -78 dB
Composite triple beat
52-channel @ +46 dBmV CH K14 -58dB ~02,68

50 MHz 45dB 5.0 dB
Noise figure 400 MHz 6.0 dB 6.5 dB

450 MHz 6.5 dB 7.0 dB
Return loss input/output 40-450 MHz 18 dB 18 dB
Power requirement 24V 180mA (Typ.) 215mA (Typ.)

COMMUNICATIONS TECHNOLOGY

Set desired goals

The following fill-in-the-blank questions can
be used as guidelines when considering a
module change out.

1) How many years operation will be needed
fromthe module changeout? years

.Many systems will gain five or more
additional years to evaluate new tech-
nology and generate profits to justify a total
rebuild.

2) How many channels will be required to stay
competitive for the duration of that period?
number of channels

.Be reasonable, 10 additional channels
for an operating 30-channel system is a
common goal. Plan quality services for the
future and make every additional channel
count.

3) Whatwill be the highest frequency required
to obtain the additional channels? 270
MHz? 300 MHz? 330 MHz? 400 MHz?
Other?

.Inour example of 30 to 40 channels, the
system upper frequency would be in-
creased from 270 MHz to 330 MHz (6 MHz
per channel times 10 channels equals 60
MHz additional bandwidth).

4) What are the worse case distortions to be
allowed?

~—

.. .By setting design distortion goals,
modules for change out can be selected by
specifications tailored to each system’s in-
dividual requirements.

For example
Composite triple beat -53dB
Synchronous
cross-modulation 51dB
Carrier-to-noise 45 dB
Second order -60 dB

Note: These are typical worse case
conditions that once determined
cannot be exceeded at any loca-
tion within the system design.
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5) Will two-way service be required?
Yes —_ No__ Maybe ____

.. .Most recent amplifiers are two-way or
have bi-directional options available. The
key here is can two-way be added easily

6) Will signal leakage be a problem?

.. .Constant monitoring and correction of
signal leakage is a must even in new plant.
Signal leakage must be corrected in the
original plant before attempting a module
change out.

The system evaluation results determine the
changeout modules to be selected. In the
trunk line, a combination of improved noise
figure and additional output level will be re-
quired. The increased cable attenuation at the
new, higher frequencies will require re-
equalization and more gain in the trunk
modules.

in the feeder section, customer tap levels
and higher cable attenuation requires in-
creased output levels at the bridger and line
extenders. Due to higher input levels, noise
figure improvements in bridgers and line ex-
tenders can be disregarded

Perform field evaluations
Again, fill-in-the-blank questions may aid
the evaluation of the present system

1) How much cable replacement will be re-
quired to correct damaged or defective
cable?

% Trunk

% Feeder

Cost$

2) Willthe passive devices including splitters,
power inserters and directional taps pass
the desired bandwidth for the trunk?

Trunk: Yes ___ No ___
Feeder: Yes __No___

A typical amplifier module used in many
CATV systems. Advances in integrated cir-
cuitry technology plus improved amplifier
design concepts can add extra channels
without relocating original housings. Mod-
ule modernization or replacement with im-
proved modules may be selected for a mod-
ule change out.

3) Will any serious overspacing have to be
corrected with low loss cable?

% Trunk

Cost$

4) Canthe present amplifier housings accept
improved specification modules?
Yes ____No__

This question should be presented not
only to the original amplifier manufacturer,
but also to companies specializing in re-
placement module programs

5) What will be the attenuation at the highest
desired frequency for an averaged spaced
amplifier? ___dB at ___MHz

6) What will be the maximum amplifier
cascades?
# ____ trunk amplifiers
# ___ line extenders?

“Noise figure—Channel M-2.

Comparison of conventional amp
P? output hybrids in paraliel

Distortions specifications; (330 MHz, 40 channels)

Type Cross- Second Composite Noise

module modulation’ order® triple beat® figure*
Conv. ‘P* Conv. ‘P* Conv. 'P¥ Conv. ‘P?

Bridger —62dB —67dB -67dB -70dB —61dB -66dB 7dB 7dB

Trunk/AGC -89dB -94dB -81dB -84dB -88dB -93dB 65dB 6.5 dB

Trunk/

manual -90dB -95dB -82dB -85dB -89 dB -94dB 6.5dB 6.5 dB

Line

extender —64dB -69dB -70dB -73dB -63dB -68dB 10dB 10 dB

'Synchronous modulation—trunk levels 33/29 dBmV, bridger levels 48/42 dBmV.
2Second order, Ch2, G,13, R worst case with levels shown in Note #1.
3CTB 40-channel worst case on channel M-2 with levels shown in Note #1.
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7) What minimum levels will be acceptable at
the customer tap? __dBmV

8) Will present system powering be sufficient?

If a system has 30 volt AC operation, a
changeto 60 volts will resolve the problem.

Select modules to meet requirements

To make a module change out successful,
the new modules must have improved specifi-
cations for the additional channels plus extra
head room for increased output levels and
lower input levels. Extra channels and higher
levels can be obtained through today's im-
proved hybrid technology and a few design
tricks to make it all work.

Method A: In conservatively designed sys-
tems using hybrid amplifiers, a change to
“super hybrids” and associated minor circuit
design changes may be all that is required to
add channels. For example, hybrid vintage
RCA amplitiers are prime candidates for
“super hybrid” technology. Except for the very
latest vintages. most manufacturers have hy-
brid amplifiers that can be improved both in
specifications and reliabilty with “super hy-
brids” and minor circuit changes. Each hybrid
or module must be tested to maximum channel
loading to ensure specifications. Testing dis-
tortions can only be meaningful with total
channel loading, any testing with partial chan-
nel loading can be totally erroneous for inter-
polation of fully loaded specitications. Often,
distortions at higher frequencies increase
drastically in RF amplifiers

Method B: Amplifiers using obsolete design
techniques may require complete new printed
circuit boards with “super hybrids” or replac-
ement with a new module. Inexpensive 35-
channel upgrades are available for some
popular modules. Make sure all potential sup-
pliers are contacted when considering 35
channel system upgrades.

Method C: Often the system cannot meet
engineering specifications using standard
amplifiers. A usetul tool can be a module with
output hybrids in parallel (“P2"). The addition
of one hybrid in these “P?” modules improves
composite triple beat 5 dB and second order 3
dB. The additional 2.5 dB of output level may
be required in only one type module to meet
overall system specifications. For example, a
system bridger output level originally operated
at46 dBmV at 270 MHz and must be increased
to 48 dBmV at 330 MHz. A bridger module
using "P?" may be operated at 48 dBmV within
distortion specifications. By taking advantage
of the improved "P?" bridger, standard design
modules could be used for the trunk and line
extenders. Paralleled hybrids also can be
used in trunk modules and line extenders as
needed to meet system specifications.

Module change out requires careful evalu-
ation of the original plant. The benefits of cor-
recting problems and good engineering prac-
tices will produce revenues instead of rebuilds
or opportunities for competitors. (=}
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LECTRO WON'T LEAVE
YOUR SUBSCRIBERS
OUT IN THE COLD.

When the picture tube on your subscriber’s TV set goes dark due to a local
power failure, guess whose switchboard is going to light-up with calls?

The new Sentry |l standby power supply from Lectro is the best protection
you can buy against blackouts, brownouts, overloads
and the unwanted complaint calls they can produce.

Sentry Il Features
¢ Total modular construction, ¢ Under-voltage protection. output current
customized to your needs. * Top or bottom battery position, optional. * MOV surge protection, standard.
* Automatic switchover when * Accommodates group 31 batteries. ¢ Optional heavy-duty surge
either module is unplugged. ¢ Ground or pole mount. protection available.
¢ Auto restart overload protection. e Status indicator lights. » Optional daily battery exercise
¢ Constant voltage taper charger. * Metered battery voltage & charge avaitable.

|

Burnup&Sims

p ‘ Lectro
The Natural Cholce.

(404) 353-1159/(800) 551-3790




Locating
underground utilities

By Phil Webber
Metrotech Corp

The majority of pipe and cable locators in
use today generate radio or audio frequencies
that are coupled to the underground utilities.

This signal may be applied by various
methods, the first being the conductive or
direct mode where there is access to a contact
point, such as a valve or a cable sheath. An-
other is the inductive or indirect mode,
whereby the transmitter and antenna are
placed on the surface of the ground above the
conductor and the signal is induced through
earth onto the pipe or cable. One more popular
method is the use of an inductive coupler
where the signal can be applied 1o a cable
without lifting bonds or disrupting service. The
coupler induces a strong electromagnetic
field onto the cable and aids in isolating speci-
fic conductors.

Once the signal is properly applied, itis then
traced by the use of a receiver unit. These will
vary according to manufacturer as far as size,
antenna configuration, types of controls, etc.
However, regardless of make, there are some
basic operating procedures that apply to all
models.

Conductors

To begin with, the user must think of the pipe
or cable as a conductor and part of a circuit
that must be complete to allow signal flow. The
ability of the conductor to carry the signal is
very important and this is determined by its
composition. For example, copper is an excel-
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lent conductor, as is aluminum. Steel is less
conductive and one of the poorest is cast iron.
These are the most common materials used for
underground utilities.

If any of these conductors are coated,
wrapped or insulated, the signal will not bleed
oft into the surrounding soil as rapidly as it
does with a bare conductor. Hence, the con-
ductor can be traced further before the trans-
mitter must be moved to a new location and
reconnected. Also, insulated conductors are
not as easily influenced by their environment,
such as poor soil conditions. Size of the con-
ductor is also a factor. A given signal cannot
travel as far on large diameter pipe, as it can
on a small insulated cable.

The other part of the circuit is the soil sur-
rounding the conductor. The ability of soil to
pass current will vary locally. Wet compact soil
is clearly a better conductor than loose sandy
soil or frozen ground. Moist soil produces a

Figure 1: Transmitter direct
connection and ground
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better tracing environment than dry or frozen
ground.

Conductive use

As mentioned before, this mode requires
direct contact with a conductor. An inde-
pendent ground must be established to pro-
vide a return circuit path. Proper use of the
transmitter and ground rod or plate cannot be
over-emphasized (see Figure 1). It can be
safely said that at least 80 percent of all appli-
cation problems result from failure to properly
energize the target conductor.

For example, if the ground lead wire is
placed nearby, or over a nearby utility, it can
cause confusing tracing signals as the lead
itself radiates as much signal as the target
conductor. In many urban areas where ex-
posed ground is not available, the use of a
ground plate is recommended. To establish a
good ground on cement or asphalt, one must
provide a combination of surface contact,
moisture and weight.

Inductive use

This method is probably the easiest and
most convenient way to use a locator. How-
ever, if not done properly, it can lead to serious
tracing errors. Where direct contact is not pos-
sible, the transmitter is placed on the ground
directly above the conductor and the signal is
induced through earth onto the target. This
conductor then radiates the signal.

There are many different antenna designs
for transmitters, which in turn influence the
direction the transmitter must be placed in
relationship to the target conductor. Also, one
must determine the minimum distance the
receiver may be used from the transmitter. Air
coupling effects can cause erroneous read-
ings if the receiver is too close 1o the transmit-
ter. The inductive mode generally has a
shorter tracing range, especially on con-
ductors at depths over 36 inches. One also
must remember that the transmitted signal can
be easily induced into other nearby utilities,
especially if they are better conductors and at
shallower depths.

Inductive couplers

Design and sizes of inductive couplers will
vary with each manutacturer, but they all apply
signal basically in the same manner (see Fig-
ure 2). Atracing signal is induced on the target
conductor by an electromagnetic field created
by the coupler. The coupler does not make
direct contact as in the conductive method,
but surrounds the conductor like a current
measuring clamp. This method eliminates air
coupling and greatly improves isolation of
specific conductors.

When using a coupler, the conductor must
be grounded at both ends for a complete
circuit path. Insulated coupling on gas meters
must be bypassed to complete the circuit.
Also, care must be taken not to position the
coupler above an electrical grounding point,
as the signal wilt seek the path of least resist-
ance and return to ground and not onto the
conductor.

COMMUNICATIONS TECHNOLOGY



LESS is MORE

LESS attenuation means MORE signal strength!

The new MC? Coaxial Cable’s patented design of using air
instead of foam means less attenuation and more signal
strength. And that’s with a signal load of 77 channels.

More Savings

)

Because MC* components are bonded together for maximum ¥
flexibility and minimum signal loss, you save more moneyon =
installation, connections, labor and on the cable itself.

More Resistant

A \!

. Because each cell is an hermetically sealed compartment, MC?
= is more resistant to moisture ingress and migration. No other
~ cable can stand up to its environment better than the new MC?

a——

MORE economical. MORE reliable. MORE flexible. eneral
MC? outperformed the competition hands down able CATV

Company

and we’ll be happy to show you the results anytime. owision

A Unit of The Penn Central Corporation
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Receivers

This 1s where a noticeable difference exists
between manufacturers. Antenna or loop de-
signs will vary greatly. Some are rigid and
attached to the outside of the receiver case
Others. called multi-turn loop antennas. are
mounted on the inside A more recent design
is the use of search coils in place of the broad
loop antennas In all instances. close attention
must be given to the angle of the antennas or
search coils in relationshtp 1o the conductor
The antenna must be maintained at the proper
angle to receive the best signal from the
conductor

Most receivers operate In a peak or null
mode. Peak mode 1s when the antenna
receives maximum signal over the conductor
Null mode is when the antenna receives mini-
mum signal over the conductor Peak and null
modes usually are determined by the vertical
or horizontal position of the antenna Generally
the peak or maximum mode is used for tracing
and the null for pinpointing the center line of
the conductor However, the users preference
generally determines the method used

Obviously. an antenna produces a more
accurate and stronger response when it is as
close as possible to the target conductor
Therefore. an extended search coil 1s an ad
vantage to the user. allowing him maximum
tracing signal from a standing. upright posi-
tion. An even more advanced design 1S the
twin coll antenna. This allows a narrower re-
sponse to the conductor and is very beneficial
to the user when locating in congested areas

Another common feature is sensitivity or
gain controls. These controls are used 10 ad-
just the amount of signal received from the
conductor and transmitter. Receiver sensitivity
must be continually and properly adjusted to
prevent tracing errors This feature has been

Figure 3: Determining depth of buried pipe
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. The Metroclamp can be used in all
trace applications where conductors
are exposed atone or more places. The
only exception is at a terminated end
that is an open circuit.

Figure 2: proper use of inductive coupler clamp

2. Coupling transmitter clamp to a termin-
ating point of a trace item requires a
grounded conductor to provide proper
current flow through the ground.

. Always couple to a conductor between
the ground and the point where the
conductor enters earth.

. Incorrect coupling. . .trace signal will
return to ground.

. Coupling around a long conductor
feeding in two directions creates a cur-
rent flow allowing trace in both
directions.

. Coupling to a conductor with drop lines
or laterals, feeds full trace signal up to
the junction point, and then divides the
signal strength into each branch.

30 AUGUST 1884

COMMUNICATIONS TECHNOLOGY




eliminated on some models and replaced with
automatic gain control. With this feature the
user need not make any adjustments. Auto-
matic gain control allows the receiver to re-
spond to other conductors also, which will help
the user develop a clearer picture when solv-
ing locating problems in congested areas.

In addition to automatic gain control, there
are other new features available, such as a
digital readout for measuring the relative field
or signal strength on a given conductor. This is
animportant tool that can aid the user in identi-
fying a specific target.

Depth

There are occasions when an estimation of
depth is required without exposing the con-
ductor. This can be accomplished by using
various methods. The most common in past
years has been the triangulation method,
where the receiver loop is tilted at a 45 degree
angle to the conductor and moved away from
the centerline until a null is obtained (see Fig-
ure 3). Then, using a simple geometric form-
ula, the approximate depth can be de-
termined.

Variations of this include the use of extention
probes with built-in depth levels or simply lift-
ing the receiver loop straight up over the con-
ductor and measuring the height. Of course
the accuracy of these methods can be affec-
ted by any one of the following conditions:
nearby metallic structures, extreme changes
in ground conductivity, low signal strength or
signal in nearby conductors. The previously
mentioned twin coil antenna can lessen the
effect of these conditions. However, regard-
less of make or design, there is not one locator
that can magically outsmart all the laws of
physics and be 100 percent accurate under all
conditions.

Frequency

To date, the most widely used frequencies
are inthe high radio frequency (RF) ranges. An
advantage of RF is that it is generally easier to
apply to a conductor, such as with inductive
use. Also, the signal can travel, although lim-
ited, across small insulators or gaskets com-
monly used in distribution systems.

There are several disadvantages of RF. The
power output of the transmitter cannot be toco
high, as RF signals can be easily coupled into
other nearby conductors. Also, on good con-
ductors, RF signals cannot be traced as far as
lower frequency audio signals (AF). Another
advantage of the lower audio frequencies is
that the applied signal does not bleed off as
easily, allowing better isolation. With some au-
dio frequency locators, the user has an option
of high output transmitters, ranging as high as
500 watts, which are useful for long-range
tracing on cable or gas transmission lines.

A disadvantage of audio is that if there are
any insulators or gaskets on a conductor, such
as on a water or gas line, the signal will not
continue. Another is that AF signals are not
induced as easily onto a conductor as RF and
therefore are not as efficient in the inductive
mode. Also, when applying audio to a con-
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ductor, good grounding is more critical for
maximum signal strength.

For years, even decades, the evolution of
pipe and cable locators has been very grad-
ual. Now with the ever increasing density of
underground plant and structures, the need
for more advanced locating equipment has
become quite clear. There are locators avail-
able today to help meet that need with auto-
matic features, digital readouts and audio
guidance, which combined, provide new
speed, shortened training requirements, plus
accuracy and convenience for the user. Not
yet mentioned are a few other types of instru-
ments, such as magnetic locators used for

locating discrete ferrous structures, passive
locators that will trace 60 Hz AC, detachable
transmitters for finding sewer service lines,
and electronic marker systems that are tuned
for specific utilities.

When choosing a locator, one must con-
sider versatility and training requirements
With today’s congestion, it is a must for the
user to be aware of other utilities and con-
ductors in the area to help him solve the really
tough jobs. As stated many times before, pipe
and cable locating is not an exact science. it
requires experience, knowledge of construc-
tion practices and, most importantly, con-
fidence in your instrument
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BACK TO BASICS I

Off-air
antennas

By John R. Mauney
Scientific-Atianta Inc

The basis for radio transmission without di-
rect wire connection Is electromagnetic radia-
tion. The electromagnetic waves are gener-
ated and launched as a result of high fre-
quency alternating currents flowing in the
conductive elements of a transmitting anten-
na.

Electromagnetic waves launched into
space from the transmitting antenna travel at
the speed of light and generally spread in a
circular tashion from the transmitting site As
the waves travel and spread, the level of avail-
able energy at locations progressively distant
from the transmitter site becomes less and
less. The ability to intercept a particular free
space electromagnetic wave and efficiently
convert its energy nto current and voltage

levels required by processing electronics 1s a
direct function of the receiving antenna
Generally. it can be said that the quality of
receved signals will never be any better than
that existing at the output terminals of the
receving antenna Moreover, from an overall

‘The ability to intercept
a particular free space
electromagnetic

wave. . .Is a direct
function of the
receiving antenna’

Tower mounted off-air antenna.

system efficiency standpoint, selection of the
receving antenna 1s probably the most im-
portant engineering task of designing a CATV
SMATV system.

There are several reasons why this is true.
First, the antenna is a passive (does not re-

Figure 1: Schematic diagram of a log-periodic array
Beam direction
A <—X|
<—X'/
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quire electrical power) mechanical device,
which, if constructed and installed properly,
should give many years of trouble-free, cost-
free operation. Secondly, the performance of
the antenna determines the required level of
performance and sophistication, and conse-
quently cost and reliability of required active
devices in the system. Thirdly, since the re-
ceiving antenna is solely responsible for cap-
turing and converting the electromagnetic en-
ergy of the radiated television signal for input
to processing electronics, it becomes the first
element of the system that directly affects
overall system performance

Antenna configurations

Off-air (as opposed to satellite) receiving
antennas commonly used in the CATV/SMATV
industry are either log-periodic or Yagi-type
antennas (see Figures 1 and 2). Construction
of both typically consists of a main boom with
frequency selective elements spaced along
the length of the boom. Boom construction and
length, plus element spacing. length and
number determine the type of antenna and
performance. The log-periodic antenna is in-
herently broadband, easily having multi-
channel receive capability. The Yagi antenna
is inherently narrow band but has slightly
greater gain than the log-periodic for an
equivalent boom length. Each has its own
particular performance characteristics, there-
fore, which type to use is dependent on a
particular application

Selection criteria

In selecting an off-air antenna, there are
both mechanical and electrical performance
specifications that should be considered

e Important electrical specifications include:

Gain vs. frequency

Channel bandwidth

Horizontal and vertical beamwidth
Impedance

Front-to-back ratio

Pattern plots with antenna mounted
per manufacturer's recommendation

A

e Important mechanical specifications
include

1. Weight

2. Ice/wind loading
3. Dimension

4. Mounting

To ensure selection of the proper off-air
antenna, not only should the above antenna
information be available but also detailed in-
formation about the particular television sig-
nals to be received at a particular site. Site
analysis begins with a computer generated
survey that lists all television channels within a
certain radius of the site. The computer survey
will typically list

1. Station call letters

Reflector
Dnven element

Figure 2: schematic diagram of a Yagi-UDA array
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Feed line
2. Compass bearing to transmit stations As a final note, it should be pointed out that
3. Radiated power (EIRP) antenna tower mounting is a critical factor in
4. Theoretically calculated receive signal  achieving expected antenna performance

level
5. Possible co-channel signals and
compass bearing

Armed with the above computer generated
information, an on-site 24-hour signal survey
should be conducted. The on-site survey
should be performed using a reference anten-
na with specified electrical performance
specifications. Detailed notes on each station
should be logged on an hourly basis listing
received signal level, quality of signal, pres-
ence of noise and co-channel plus any other
factors that would aid in the final selection of an
off-air receiving antenna. Having completed
the on-site survey, the computer and on-site
survey information can be analyzed and the
antenna type and configuration can be speci-
fied for each television channel to be received
at that site

Polar plot antenna patterns.
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Quality antennas specify how the antenna
should be mounted and lists performance
specifications with the antenna mounted in the
specified manner. Moreover, just as with sat-
ellite receiving antennas, the mounting struc-
ture is an integral part of the antenna design,
and hardware to ensure proper mounting
should be included with the antenna.

John R. (Bob) Mauney began his communica-
tions career in 1967 while in the U.S. Navy as a
radio/navigation communications technician
In 1968 he joined Lanier Electronics as a ser-
vice representative. Later that same year he
started with Scientific-Atlanta as an electron-
ics technician and has held numerous tech-
nical positions since then. Today, he is man-
ager of video products technical services for
S-A. Mauney received his BEET degree in
1977 from Southern Technical Institute.
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Stationmaster
stands alone.

Level |
Linear System

Level Il
Random Sequence

Level lll
Random Access

Stationmaster.
The completely automatic system

for inserting and verifying commercials

on cable television.
Stationmaster is the only equipment you need to insert commer-  technology. Every Stationmaster is custom-programmed for the
cials as well as verify for the client that his advertising ran when individual cable system. Secret: EPROM (Electronically Program-
he directed. And when we say Stationmaster stands alone, we mable Read Only Memory) circuitry.
mean it.

All operating components are on Printed Circuit boards.
tationmaster is totally software-based.

When Stationmaster arrives, we will be there to hook

you up and we won't leave until we have trained your

technical personnel.

Get more information today. Call or write: TV Watch,

1819 Peachtree Road, N.E., Atlanta, GA 30309.

(800) 554-1155. In Georgia, (404) 355-0100.

HANDS OFF! Stationmaster operates by itself 24 hours
a day, year after year. DON'T CALL US, WE'LL CALL YOU.
TV Watch calls its Stationmaster accounts once a
month just to “check in.” Otherwise, we might never
hear from them.

HLTECH. Stationmaster's secrets are in the software.
It comes with a built-in verifier. Secret: CMOS chip

INSERTION EQUIPMENT
LOCAL ADVERTISING SALES

An affiliate of United Media Enterprises, a Scripps-Howard Company



A mathematical analysis
of distortion as it occurs

in CATV amplifiers

This is Chapter V of the “Technical Handbook for CATV Systems.”
Each month another installment of this excellent technical

tool will be presented.

By Ken Simons

Consultant to Wavetek CATV Division.

List of symbols (in the order of their use)

A B C

fa fou e
a,bc

ki, ko, k3

€, €out

La Lo Le

K

LaD' LDC' LaC
L2a’ L?b- L2C

Ks

Amplitudes of each of three sinusoidal
input voltages.

Corresponding frequencies.
a = 2nuf,t, b = 27fyt, ¢ = 2mict.

Constants characterizing the first, second
and third order distortion of the amplifier

The total instantaneous input and output
voltages.

First order output levels, in dBmV.

A decibel constant characterizing second
order distortion defined by:

ko
2 .
K, = 20 logyo——° Expressed in
Ky dBmv
V2

K, is always a negative number since k;
(k2

Sum or difference beat level, in dBmV.
Second harmonic levels, in dBmV.

A decibel constant characterizing third
order distortion, defined by:

ks
3 V2
K; = 20 logio— * Expressed in
2( k dBmv
V2

K3 is always a negative number since k3
(k™.

Labc

Lsan, Loac, €tC.

|-3a' st. I-3c

Rau/a. €tC.

RZa/a- RZn/b- R2(:/&:

Rabc/a Rabc’bv Rz bclc

Rsab/a. €lC.

R3a/av R3b/bv RBC/C

XM, xm

COMMUNICATIONS TECHNOLOGY

TECHN;
c
HANDBOOK ,_.‘;::

CATvY

BY Ken S'MONS

THmo EOImIoNn

st NRRY
Triple beat levels, in dBmV.

Intermodulation component levels, in
dBmv.

Third harmonic levels, in dBmV.

The relative level of the sum or difference
beat between signals at a and b referred
to the level of a, in dB. Similar symbols are
used for other pairs of signals and other
reference signals

Relative level of second harmonic, referred
in each case to the output level at the
fundamental frequency, in dB.

Relative level of the triple beat, referred to
each of the three output signals, in dB.

Relative level of each of the
intermodulation components referred to the
indicated output. In this example the
relative level of the component at 2f, = fy
with reference to the level at f,, in dB.

Relative level of each third harmonic
component, referred to the output level at
the fundamental frequency, in dB

XM is the NCTA standard cross-modulation
ratio expressed in decibel form, xm is the
same ratio in voltage form.

XM = 20 logjo xm.

m is the conventional modulation factor:

€max — €mr
m=
emax + e"'m

(100 m = percent modulation)
M is the modulation factor in decibel form:
M = 20 logyo m.
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A summary of
the decibel expressions

. Second order distortion component levels
Output levels expressed in dBmvV

First order output component levels
Loy = Ko + Lg + Ly (atfy = )

Loe = Ko + Ly + Lo (atfy = 1)

L = 20 logyo [ 22 )Aatr Lac = Kz + Lo + Lefatfy = fo)

V2

Ky
L, = 20 log; (——?:) atf,

\' 2
L 20 log, (LC:> at f,

Ve Lss = K + 2L, — 6, at 2f,

Loy = Ko + 2Ly — 6, at 21,
Lac = Kz + 2L, — 6, at 2t

It’s easy!
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Third order distortion components
Triple beat component levels

Labe = Ka + Ly + Ly + Le(atfy = f, = f)

Intermodulation component levels

Loao = K3 + 2L, + L, — 6dB (at 2f, = f,)
Losc = K3 + 2L, + L. — 6dB (at 2f, = f)
Lova = Ka + 2Ly + L, — 6dB (at 2f, = f,)
Lase = K3 + 2L, + L. — 6dB (at 2f, = 1)

Loca = K3 + 2L + L, — 6dB (at 2f. = f,)

Locy = K3 + 2L, + L, — 6dB (at 2f. = f)

Third harmonic component levels

Lga = K3 + 3L, — 15.5 (at 3f,)
Lab = K3 + 3Ly — 15.5 (at 3'5)
La. = K3 + 3L — 15.5 (at 3f;)

Relative distortion expressed in decibels

Relative second order distortion

Relative sum or difference beat

Raba = K2 + Ly (at fy = f)
Rucy = Kz + Lc (at fy, = o)

Raca = Ko + Le(atfy = 1)
Rabt = Ko + L (atfy = f)
Roee = Ko + Lp (at fy = 1)
Race = Kz + L, (atf, = f)

Relative second harmonic

R2aa = K2 * L.-. -6 (at 21‘,)
Rapp = Kz + Ly — 6 (at 2fy)
Race = Ko + L — 6 (at 2f)

Introduction

The preceding chapter “The Fundamentals of Distortion in CATV
Amplifiers” develops, chiefly from a graphical standpoint, the general
nature of distortion as it occurs in CATV amplifiers. It illustrates the
spectra of spurious signals generated by second and third order
curvature in the transfer characteristic, and describes the compression
and cross-modulation effects resulting from third order curvature. In
this chapter the quantitive relationships between the various distortion
products will be developed mathematically, and a consistent way of
expressing them in the convenient decibel “language” of CATV will be
shown.

It must be borne in mind in considering what follows that some of the
basic assumptions necessary to permit easy mathematical develop-
ment are not completely justitied in reality. For example, the assumption
that the gain and distortion coefficients (k,, k, and kj) are constant for all
input signal frequencies is distinctly at variance with the measured
performance of practical amplifiers. These discrepancies, while very
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Relative third order distortion
Relative triple beat

Rasca = Ka + Ly + Le (atf, fo = fo)
Ravenr = Ka + Ly + Le(atfy = 15 = f)
=Ks+ Ly +Lp(atfy =f, = £)

4

Rabcc

Relative intermodulation

Rzana = K3 + La + Ly — 6dB (at 2f, = fy)
Raaop = Kz + 2L, — 6dB  (at2f, = f,)
Rzaca = K3 + Lo + L — 6dB (at 2f, = f)
Roace = Ka + 2L, — 6dB (at 2f, = f)
Raper = K3 + Ly + Lo — 6dB (at 2f, = f)
Ropee = Kg + 2L, — 6dB (at2f, = f)
Rovaa = K3 + 2L, — 6dB  (at2f, = f,)
Rovan = Ka + Ly + Ly — 6dB (at 2f, = 1)
Rocaa = K3 + 2L — 6dB (at 2f. = f,)
Rocac = K3 + Lo + L, — 6dB (at 2f, = f,)
Rocon = K3 + 2L, — 6dB  (at2f. = fy)
Rowwe = Ka + L + Ly — 6dB (at 2f. = f)

Relative third harmonic

R3aa = K3 + 2L, — 15.5dB (at 3f,)
Rasy = K3 + 2L, — 15.5dB (at 3f,)
Race = K3 + 2L — 15.5dB (at 3f.)

NCTA cross-modulation

XM = K3 + 2L + 20 logyo (n — 1)

Cross-modulation in terms of ‘M’

M=K3+2L+20|Og‘o(n— 1) - 6dB

significant, do not nullify the usefulness of the relationships developed
However, extreme care must be exercised when drawing conclusions
concerning real amplifiers from the mathematical considerations

Results of the basic mathematical development
Assume an amplifier with 75-ohm input and output impedances and
with sinusoidal input voltages at each of three frequencies

e.=Acosa+Bcosb=Ccosc

(Note that A cos a and A sin a are both sinusoidal voltages. Their
waveforms are identical except for a 90° phase difference. The cosine
torm is used throughout this analysis because it results in simpler
expressions.)

A. B and C are the amplitudes of each voltage respectively, mea-
sured in millivolts.
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Also: a = 2nft, b = 2aftand c = 2nft; a)b ) ¢ € 15 the instantaneous input voltage as described above, k k, and k5
are complex numbers describing the gain, phase shift and distortion

Assume further that the transfer characteristic of the amplifier canbe  properties of the amplifier. Although, in a real amplitier, any phase angle
accurately represented at all frequencies by a power series containing  may be associated with each of these constants, in this example the
three terms: phase angle for k, and k; will be assumed to be 0°, and that for k5 either

PR S - 0° (indicated by a + sign) or 180° (indicated by a — sign).
out T ™MUn 2% 3%in

With these conditions the output will contain the following sinusoidal components (see Appendix | for derivation):

First order components:

Components identical with the input signals except  k,e,, = Three first order output components. These rep-
with increased amplitude. + k,A cosa resent the result of linear amplification. k, is the
+ kB cosb small-signal voltage gain of the amplifier.
+ k,C cosc

Second order distortion components:
kge.n; S
k,AZ
2
These represent a shift in average level. +% Three DC components due to second order dis-
K C' tortion.

=3

Components at frequencies which are com-

binations of input signal frequencies. + koAB cos (a
+ koAC cos (a
+ ko,BC cos (b

b) Six sum and difference beat components.
c)
c)

I+ 1+ 1+

koA° cos 2a
Components at twice the input signal frequencies. * 2 Three second harmonic components.
k.B? cos 2b
)
k,C? cos 2¢
Var

Third order distortion components:
The first three groups of third order components contain components at frequencies ditfering from the frequencies of the input signals.

k“em" —

+ 1/4k;A° cos 3a
Components at three times each input frequency. + 1/4k4B° cos 3b Three third harmonic components.

+ 1/4k;C° cos 3¢

+ 3/4k3A%B cos (2a + b)

+ 3/4k3A°C cos (2a + ¢)
Components at frequencies which are com- + 3/4k3B°A cos (2b * a) Twelve intermodulation (2a + b beat) components,
binations of input signal frequencies. + 3/4k3B°C cos (2b = ¢) and

+ 3/4k3C°A cos (2¢ + a)

+ 3/4k3C?B cos (2¢ + b)

+ 3/4k;ABC cos (a = b = ¢) Four triple (abc) beat components.

The last two groups contain components at the frequencies of the input signals. When k; is positive, these components add to the first order output
causing an increase in gain which is called expansion. When k3 is negative. they subtract causing a decrease in gain which is called compression.

Components at the frequency of each input signal + 3/4k ‘A? cosa Three components causing self-compression when
with amplitude determined by the input voltage of + 3/4k3B” cosb k3 IS negative, self-expansion when kj is positive.
that signal cubed. + 3/4k4C3 cosc

(Continued on page 53.)
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(Continued from page 40.)

Components at the frequency of each input signal
with amplitude determined by the input voltage at
that frequency, and the square of the input voltage
at one other frequency.

+ 3/2k;AB? cosa
+ 3/2k3AC? cosa
+ 3/2k;BA? cosb
+ 3/2k;BC? cosb
+ 3/2ksCA? cosc

Six components causing cross-compression when
k3 is negative, cross-expansion when k3 is positive.

+ 3/2k;CB? cosc

Self-compression and self-expansion describe a condition where the
gain at the frequency of one of the input signals is decreased or
increased as a result of increasing the input voltage of that signal.

Cross-compression and cross-expansion describe a condition
where the gain at the frequency of one of the input signals is decreased
orincreased as a result of increasing the voltage of another input signal.

Decibel expressions for the levels of the output components

Decibel expressions for the output levels of each of the AC distortion
components will now be formulated, and for CATV purposes they are
most conveniently expressed in dBmV, the decibel ratio of the RMS
voltage of the component to 1 millivolt RMS. The dBmV is an expression
of power level, 0 dBmV = —48.75 dBm.

First order output component levels
Since the instantaneous input voltage at f, is A cos a, where A is
measured in millivolts across 75 ohms, the peak input voltage is A, and

the RMS input voltage is-i\:. both in millivolts.
N K,A
The corresponding first-order RMS output voltage is —’—_— obtained

by multiplying the input voltage by k,. the small S|gna| voltage gain
Since the level in dBmV is defined as 20 log (RMS voltage in millivolts)
the first order output levels, expressed in dBmV are:

k,A)

—_ ) .atfy

V2

L.,=20|ogm(ﬁ—_8_) .alf.,
Ve

L - 20|og,o( kc) atf,
V2

L, = 20 Iogm(

Second order distortion component levels

Sum and difference beats: Expressions for second order distortion
levels can be obtained in the simplest form by caretully defining the
constant "K," in the decibel equation. Its definition is accomplished in
the following manner: The voltage expression for the amplitude of a sum
beat is "k,AB". s0 "K, + L, + L," is chosen as a convenient decibel
expression for its level. With this choice, since the level of a component
is 20 logo of the RMS voltage of that component:

K, + L, +L,=20 Iog,o( k,;A_B_)
\ 2
Substituting previously defined gquantities for L, and Ly:

k,A k,B k.AB
— }+ 20 logyo{ —= )= 20 10g10 —
2 A\ 2

B

K, + 20 Iog,o(
\ \
ky

k.AB kA
SO K2 £ 20 |Og10( ’;_—_') 20 |Og|o( 1,._) 20 |Og|0( _)
\ 2 \ 2 \ 2

k-AB V2 v 2
= 20 10g10 i} .
\ 2 k,A k:B

k:
2

\
or K, = 20 Iog,ok—,,
\e
\ —2)
With this definition of K, sum and difference beat levels in dBmV are
expressed as follows:

COMMUNICATIONS TECHNOLOGY

Lab=K2+Ll+Lb(a'fa:fb)
Loc = Ko + Lp + Le(atfy = fo)
Lac=K2+Lo+Lc(at'a:fc)

Second harmonics: The amplitude of the second harmonic output at
k,A?

2f,is
A?

The corresponding RMS voltage is ——
\ 2 2

s0 the level is: L,, = 20 logio ( kz_ .
\2

Lza = 20 10Q10

7 | ey ()

A’)
2

\2 (k,

K, \ 2
— } :
W —K220log,o(' . A)
k,? \ 2
2

Dividing the quantity in parentheses into convenient factors:
2
( vT)
k
— 2L, and 20 logso—= 6B
2

20 10g1o

So the second harmonic output levels expressed in dBmV are:

Lza = Kz * 2La"‘6. at2f,,
Kz + 2L, =6, at 2f,,
K; + 2L, -6, at 2f,

(9
Loc

il

Third order distortion components
First, a quantity "K;" is defined to provide a S|mp|e expression for
each triple beat component.

3/2 k;ABC
Assume: K3 + L, + Ly + L = 20 logio N
3 Ka 1
K, = 20 logio . —— + ABC) 20 logio——=A
2 \ 2 \ 2

C

k K
20 10g10—=—B - 20 log1o——
\7?2 \2

ks /1 1

1
— ABC - .
N \-'=s Xic

= 20 log,

or Kz = 20 log 3/2

AUGUST 1984 53



With this definition of K3, the triple beat levels are given by:
Triple beat component levels:

Lane = Ka + La + Ly + L (atfy = f, = £)

Intermodulation component levels: Since the coefficient of each of
the intermodulation components is %, which is % of the coefficient of
the triple beat components, 20 log,o 2 = -6 dB is added to obtain the
decibel expressions for the intermodulation components:

Laab = K3 + 2L, + L, —6dB (at 2f, = )
Loae = K3 + 2L, + L. —6dB (at 2f, = f)
Lopa = Kg + 2L, + L, —6dB (at 2f, + f,)
Loe = K3 + 2L, + L. —6dB (at 2f, + f.)
Loca = K3 + 2L, + L, —6dB (at 2f. = f,)
Lacw = K3 + 2L + L, —6dB (at 2f. = f;)

Third harmonic components levels: The coefficient of each third

harmonic componentis 4, which is1_ the coefficient of each triple beat

6
component.

1
To express this in dB, 20 Iog,og = — 15.508B is added to each third

harmonic component level:

Lia = K3 + 3L,—15.5 (at 3f,)
Lgb = K3 T 3Lb— 15:5 (al 3fb)
Ly, = K3 + 3L.—15.5 (at 3f,)

Expansion/icompression: It is pointless to express the levels of the
expansion/compression terms in dBmV. They are considered later in
this chapter.

Relative distortion expressed in decibels

In the measurement and specification of distortion, it is common
practice to deal with relative distortion, i.e., to relate the amplitude of the
distortion component to the amplitude of the undistorted output com-
ponent. Harmonic distortion, for example, is commonly described in
terms of "percent harmonic” which is 100 times the ratio of the harmonic
component amplitude to the fundamental component amplitude.

When the levels of the undistorted (first order) components and of the
various distortion components are expressed in decibel terms it is easy
to arrive at a statement of relative distortion. The relation, in decibels,
between any given distortion component, expressed in dBmV, and a
given first order output, also in dBmV, is simply the difference (in dB)
between the two levels.

Relative second order distortion
Relative sum or difference beat: The level of a particular sum beat
component is, for example:

Lap = Ko + Ly + Ly (at f, + 1)
and the level of the first order output atf,isL,, sothe relative sum beat is
the difference of the two levels:
I':‘aba = I-ab’l-a = K2 + L, + Lo - La
= K2 + Ll’)

Where "R, ," is read "the sum beat (at f, + f,) in dB relative to the
output level at f,." L, Ly, and K, are expressed in dBmV. R,,,, is
expressed in dB. So for the 12 possible combinations of sum and
difference beat components related to the three first order output levels:
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Rava = Ko + Ly (atf, = f.)
Roct = Ko + L (atfy = 1))
Raca = Kz + L (atf, = £)
Rabw = Ko + L, (atf, = f,)
Roce = Kz + Ly (at fy, = 1)
Race = Kz + La(atfy = f)

I+

Relative second harmonic: Similarly the second harmonic of the
output at f, relative to the fundamental is given by:
Rza/a e l-2a_|-a s K2 + 2|-a—6—|-a
= K2 + La - 6

Raaa = Kz + L,—6 (at zfa)
SO R?b‘b = Kz + Lb—6 (at sz)
Race = Kz + L.—-6 (atzfc)

Relative third order distortion
Relative triple beat:

Rabera = Ka+ Ly + L, + Le—La

and similarly for other terms, so:

Ranca = Ka + Lp + Le(atfy = fy = 1)
Ravcn = K3 + Lo + Lo (atfy = fp = )
R&DCC=K3+L3+Lb(at'.:'D:'c)

Relative intermodulation:

Roava = Ky + Ly + L, —6dB (at 2f, = f,)
Rzabn = Ks + 2L, - 6dB (at 2f, = fy)
Rzaca = K3 + Ly + L. —6dB (at 2f, = ;)
Rzace = K3 + 2L,—6dB  (at 2f, = f.)
Rabew = K3 + Ly + L. —6dB (at 2f, = f)
Rapee = K3 + 2L, —6dB (at 2fy, = f.)
Ropaa = K3 + 2L, —6dB (at 2f, = f)
Ropan = K3 + Ly + Ly, —6dB (at 2f, = f,)
Rocaa = Ks + 2L.—6dB  (at 2f. = f,)
Racac = Ka + Lc + L, —6dB (at 2, = f,)
Rocon = K3 + 2L.—6dB  (at 2f, = f)
Rocoe = K3 + Lc + Ly —6dB (at 2, = f,)

Relative third harmonic:

Raaa = Ks + 2L, - 15.5dB (at 3f,)
Rapp = Ka + 2L, - 15.5dB (at 3fy)
RSCVC = K3 + 2Lc— 155dB (at Sfc)
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Compression and expansion

In the foregoing the first order output levels (L. L, and L. ) have been
used as reference levels in expressing relative distortion It should be
carefully noted that these are not the levels that would be meausred at
f,. fy and f, when third order distortion is present The effect of the self-
and cross-compression (or expansion) components I1s to reduce (or
increase) the actual output at these frequencies as compared with the
first order levels, and thus introduce errors iIn measurements of relative
distortion

In practical measurements. errors due to this effect can be avoided
by temporarily removing all input signals except the one at the fre-
quency of measurement (1o eliminate Cross-compression expansion
effects) or by measuring output levels with a known reduction in input
levels (which reduces all distortion). The degree of error to be expected
1s a function of output level, and 1s related to other effects of third order
distortion as shown in the accompanying compression and expansion
tables

Compression’ The degree of compression (assuming kj is negative)
can be expressed as the dB ratio of the actual output at f, to the first
order output This ratio 1s determined by the number of input signals.
and by the relative third order distortion expressed by R,y o (Chosen as
a convenient measure of third order distortion) as shown in the accom-
panying table (See Appendix |l for dervation )

Expansion The degree of expansion (assuming ks 1S positive) can be
similarly expressed. and the results are shown in the accompanying
table (Also see Appendix Il for derivation )

Cross-modulation

All the preceding developments have assumed unmodulated input
signals The signals introduced into operating CATV amplifiers are. of
course modulated TV picture and sound signals. The distortion com-
ponents that occur In this situation are very much affected by modu-
lation. The triple beat between three modulated signals, for example,
carres all three sets of modulation components

Degree of compression
Rupes Total compression in dB with the number of equal voltage input signals indicated
(= Lape — La) 1 2 3 12 20

-20dB —0.45dB —1.41dB —2.50dB - -

-25 -0.25 -0.76 -1.32 —9.03dB -

=30 -0.14 -0.42 -0.71 -3.92 -8.32dB

-35 —-0.08 -0.24 —-0.40 -1.99 -3.70

—40 -0.04 -0.13 —0.22 -1.06 -1.88

—45 -0.02 -0.07 —0.12 —-0.58 -1.01

850 —0.01 —0.04 —0.07 —0.32 —-0.55

-55 (-0.01 -0.02 -0.04 -0.18 —0.31

—60 ‘ —0.01 —-0.02 -0.10 —0.17

-65 (-0.01 —0.01 —0.06 -0.10

=70 ‘ ‘ -0.01 —0.03 —0.05

Degree of expansion
Runes Total expansion in dB with the number of equal voltage input signals indicated
(= Lape — La) 1 2 3 12 20

—20dB 0.42dB 0.83dB 1.93dB 6.64dB 9.40dB
=25 0.24 0.48 1.14 4.33 6.43
-30 0.14 0.27 0.66 2.69 417
=8 0.08 0.15 0.38 1.62 2.59
—40 0.04 0.09 0.21 0.95 1.55
—45 0.02 0.05 0.12 0.54 0.90
-50 0.01 0.03 0.07 0.31 0.52
=55 0.01 0.02 0.04 0.18 0.30
—60 (0.01 0.01 0.02 0.10 0.17
—65 (0.01 0.01 0.06 0.094
-70 ‘ ] 0.01 0.03 0.054
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One principle allows application of the simplified analysis to the
situation where the signals are modulated. The output level of a picture-
modulated signal, as normally expressed, describes its maximum
excursion (at the tip of sync). Thus, the distortion component levels
obtained by using the dBmV levels of the modulated signals in the
distortion equations are those that would exist in the worst case, where
all sync pulses on the interfering signals momentarily coincided in time.

One important form of distortion, cross-modulation, occurs only when
the input signals are modulated. itis generated by the same effects that
produce cross-compression (or expanson) when the inputs are un-
modulated. The interfering test signals used to measure cross-
modulation in the NCTA standard method are 100 percent square-wave
modulated. In this case the degree of modulation on the desired test
carrier (which is otherwise unmodulated) can be developed in a
reasonably simple way from the CW distortion relationships. This is
done in Appendix Ili

It is shown in part 1 that, for equal signal output levels the NCTA
standard cross-modulation, expressed in dB (symbol XM) is given
approximately by this equation:

XM = K3 + 2L + 20 logyo (n = 1)

Lis the output level of each signal (measured at the peak of modulation
when the signal is modulated), n is the total number of input signals,
including the unmodulated test signal. This relationship is accurate
within = 0.5dB when operating conditions are such that R/, < -20dB,
and when the amplifier meets all the conditions assumed in this
analysis

It is shown in part 2 that, for equal signal output levels the decibel
modulation factor (symbol M) is given approximately by this equation:

M = K3 + 2L + 20 logye (n— 1) - 6dB

i.e., M = XM - 6dB. This equation is accurate within = 0.5dB, when
Rabc a < —20dB + 20l0g,o (n - 1), and the amplifier meets all conditions
assumed in this analysis.

Conclusion

This chapter has presented a mathematical analysis of distortion,
with particular reference to cable television amplifiers. Although the
analysis is based on a simplified mathematical model, which differs
from real amplifiers in several respects, the results of the analysis prove
to be useful in understanding the behavior of real amplifiers

The author wishes to express his thanks to Israel Polidi for much help
in developing the analysis, and in minimizing errors in the final result.

Appendix I: The detailed mathematical
development of the distortion components

Lete, = Acosa + B cosb + C cosc
wherea)b)c
and e, kien + koen” + kse,

First order components
By direct multiplication:
ksen = kA cosa + kB cosb + k,C cosc

Second order components
k;e. =
= kz (A cosa + B cosb + C cosc)’
= koA%cos’a + k,B°cos®b + k,C?cos’c
+ 2k,AB cosa cosb + 2k,AC cosa cosc + 2k,BC cosb cosc

To reduce these expressions to ones containing identifiable frequen-
cies, expand each term in accordance with the applicable one of the
following two relationships (Equation 1 or 2): (These canbe found in any
elementary trigonometry text, or on pages 1041-2 of the ITT "Reference
Data for Radio Engineers” Fourth Edition.)

ey e
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Equation 1: [cos x cosy = -;—-cos (x +y)+ lzoos (x—y) giving Equation 3: |cos?x = %—cosx +lcos 3x

4
Equation 2: |cos?x = % +%oos 2x COS°X COSy = (% +%cos 2x) cosy (substituting from Equation 2)
-1 1
=3 cosy + > COs 2x cosy

Substituting the appropriate expressions from above into Equation 2

. but: cos 2x cosy = Lcos 2x +y) + Leos (2x -y)
gives the DC and second harmonic components: 2 2

2 2 iving Equation 4:
k.A%cos?a = k22A + k22A cos 2a d
2 2 ol = 1 =
keBPC0s% = k228 . k228 cos 2b cos®x cosy 5008y + 48 (2x +y) + —cos (2x~y)
o k,C?  k,C? _
koC°cos“c = 5 +=5—cos 2c COSX COSy COSZ = (COSX COSy) COSz
1
Substituting the other three expressions from above into Equation 1 = [?cos (x +y)+ % cos (x — y)] (o014

gives the sum and difference beat components: Y 1

= 3cos (x + y)cosz +-§ Cos (x —y) cosz
2k,AB cosa cosb = k,AB cos (a + b) + k,AB cos (a-Db) [ 1

=2l5cos(x +y +2z) +5cos{x +y-z
2k,AC cosa cosc = k,AC cos (a + ¢€) + kpAC cos (a - ¢) 2|2 ( y ) 2 ( y )]
2k,BC cosb cosc = k,BC cos (b + ¢) + k,BC cos (b -c) +%[%cos (X-y +2) + %cos (Xx-y- z)]

Third order components

kse,n2 = ki (A cosa + B cosb + C cosc)’
= kaA3cos’a + k3B3cos’b + k;C3cos’c
+ 3k,A2B cos?a cosb + 3k;A%C cos?a cosc
+ 3k3B2C cos® cosc + 3k;B%A cos®b cosa
+ 3k3C2A cos®c cosa + 3k;C?B cos’c cosb
+ 6k;ABC cosa cosb cosc

giving Equation 5:

COSX COSY COSZ =%oos(x +y+2) +%cos(x +y-2)

1 1
+-3-cos(x—y +2) +7(x—y—z)

ApplyINg Equation 3 to the appropriate terms gives the self-expan-

_ sion/compression and third harmonic components:
Three trigonometric relationships are needed to allow expansion of

the terms of the types "cos®x", "cos?x cosy”, and “cos x cos y COS z." ksA3cos’a = %kgAacosa + %k3A3cos 3a
From the ITT handbook (loc. cit.) p. 1041: ksB3cos’b = %RJBJCOSD + 1 ksB3cos 3b
cos 3x = —3cosx + 4cos’x 3 ‘11
4cos’x = 3cosx + cos 3x ksC3cos’c = 7k303cosc +7 ksC3cos 3¢

Applying Equation 3 to the appropriate terms gives the cross-expansion/compression and intermodulation components:

3kA?B cos?a cosb =%k3A2B cosb + S k,A%B cos (2a + b) + - k,A%B cos (2a - b)

4 4
3k,A’C cos?a cosc = % ksA2C cosc + %k3A20 cos (2a + c) + % k3A%C cos (2a - ¢)
3k;3B2C cos?b cosc =% k3B2C cosc +—‘3—k3820 cos (2b + ¢) +% k3B2C cos (2b - ¢)
3k4B2A cos’b cosa = %kngA cosa + %kngA cos (2b + a) + %kngA cos (2b - a)
3k3C?A cos’c cosa = % k3C?A cosa + % ksC2A cos (2¢ + a) + % k3C2A cos (2c - a)

3k3C?B cos’c cosb = —‘g—kJC?B cosb +—‘3 k3C?B cos (2¢ + b) + %k;CzB cos (2¢c — b)
Using Equation § gives the triple beat components:

6k3ABC cosa cosb cosc = %kgABC cos(a+b+c) +% ksABC cos (a + b-c¢)

+—‘3k3ABC cos{(a-b + ¢c) +%k3ABC cos(a-b-c)

AppendiXx Il: The detailed mathematical -

development of self- and cross-compression distortion is:
(and expansion) with unmodulated input signals eusy = KiA + 314 koA? + 372 K,AB? + 312 kyAC?
The output voitage at f,. for example. including the effects of A measure of the degree of cross-compression (or -expansion) is
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found by dividing this output by that which would occur if there were no
distortion:

eap;, = KiA + 3/4 kA% + 312 k;AB? + 3/2 ksAC?
KA kA

-1+ 3/4%3-;\2 + 3/2%5-132 + 3/2—:}2-02
1 1 1

Although the foregoing has only been concerned with conditions
involving three CW input signals, in this case it is instructive to discover
the relationship with any number of input signals. Assume all input
amplitudes = A. Then:

€ad)

kA

1+ aafapeygnKipe gk g0
K, K, K,
=1 +-::—3A2 (34 + 32 + 32 + .. .etc)
1

=1+ 3/2%A2 (12 +1+1+ .. etc)
1

When there is one input signal the quantity in parentheses = %, with
two it = 1'%, with three it = 2'2 and in general:

€ao)

K 1
i . mR3p2 - L~
Equation A: 1+ 32k1A (n 2)

where n is the total number of input signals.

To allow comparison between the various effects of third order
distortion, a common measure of this distortion is needed. The triple
beat component is chosen. Its amplitude is given by:

€anc = 3/2 k3 ABC;
where A = B = C, e,pc = 3/2 kA3

and the ratio of this component to the first order output is:

€ac 32 k;A3
kA kA

Because this expression is frequently used in what follows, it is

abbreviated r,,. (the ratio of the triple beat output voltage to the first
order output voltage).

= 3rXap2
Ky

_ Canc _kl 2
labc = ﬁ'— 32 K, Ac.

1
(Note that r,, may be either positive or negative depending on the sign
of ks.)
This is identical with the term preceding the parentheses in Equation
A. Substituting in that equation:

Equation 8: | 2@ _ 4 | Fais (n—%)

Which shows the relationship between the degree of expansion (or
compression) and the ratio of triple beat to first order output.

Compression or expansion, in dB is expressed

€a(p) 1
=20 | 147 - =
k|A °9|0 [ abc ( 2)]

The tables for compression and expansion were computed by select-
ing progressive values for Raypca (= Lane — La) and calculating the
corresponding value for r,,. from the relationship:

Equation C: | 20 log,p

Rabca = 2010Q1 rane
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The value for r,,. was then inserted in equation B, with a — sign for
compression, or a + sign for expansion. With a chosen number of

e
inputs (n) the ratio ofTaQ was then calculated. Finally this ratio was
expressed in decibel to‘rm by the use of Equation C.

Appendix lll: The detailed mathematical
development of the relationship between
cross-modulation and the triple beat ratio

1. NCTA standard cross-modulation

The NCTA standara “amplifier distortion characteristics” requires
that the interfering signals be modulated approximately 100 percent
with a 15.75 KHz square-wave [Section IV (D)), and that modulation on
the desired carrier shall be expressed in terms of the “cross-modulation
ratio,” the ratio of the peak-to-peak variation in the amplitude of the
desired carrier with interfering signals applied, to its amplitude with no
interfering signals [Section IV(E)).

For the purposes of this analysis the effect of 100 percent square-
wave modulation is achieved by assuming that the amplitudes of the
interfering signals vary periodically between two extreme conditions.
During the “on" half of the modulation cycle the amplitudes of the
interfering signals are given by: B, = B, C..x = C, etc. During the
“off” half of the modulation cycle, these amplitudes are given by: B,,,, =
O.cnn = 0, etc.

When third-order distortion exists, the output voltage at f, during the
“on” half of the modulation cycle is found by summing all the com-
ponents at that frequency including the first order output (k,A). the
self-compression/expansion component (3/4 k;K3) and the cross-
compression/expansion components (3/2 k;AB?, 3/2 k;AC?, and so on
for any number of inerfering signals). So:

eon = KiA + 3/4 ksA3 + 312 kAB2 + 3/2 k;AC?2 + + elc.

(including the effects of compression and cross-compression) and
during the “off" half of the modulation cycle the amplitudes of the
interfering signals are zero so the output at f, is:

€oFr = kA + 3/4 k3A3

(including the effect of compression only).
The NCTA “cross-modulation ratio” (xm) is defined as the ratio of the
variation on the output at f,, to its amplitude with no other inputs:
€oN —€orFF
xm = ———
kiA + 3/4 kA3
_(KiA + 374 kaA® + 312 k3AB? + 312 kAC? + + el ) - (kA + 3/4 ksAY)
KA + 3/4 kA°

3/2 kzAB? + 3/2 k;AC2. . + . .elc.
) kiA + 3/4 KzA°

This can be simplified by assuming equal input amplitudes at all
frequencies: (A = B = C = elc)
(n - 1) 3/2 kzA3
KiA + 3/4 kA3

where n is the total number of input signals including the one at f,.
To get this into a more convenient form, divide the numerator and the
denominator by k,A:

then xm =

K
(n— 1) 32—A2

1

3
1 +—(3/2.53.A2)
2 K,

In Appendix Il the triple beat ratio was defined as a convenient
measure of third-order distortion:
k3
— A?
ks

xm =

labe = 3/2
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Substituting this in the above equation

(N =1) ranc
M= —
14 e
2
which expresses the NCTA cross-modulation ratio in terms of the triple
beat ratio.

r labc

abc
Tlsusually((1,so1 +—;— 1 and Xxm = (N —1) e

This is accurate within 5 percent when
1 + =1.05, or =0.05 when r,,. <0.1

A decibel expression for this relationship can be obtained by defining
the NCTA decibel ratio

XM = 20 logoxm
and the relative triple beat (in dB)
R 20 logiq 1

then, for equal input levels (L, = L L L):
XM = R, + 20 10gip (N - 1)

Since R K; + 2L,
XM = K3 + 2'. + 20 |Og1o (n—1)

with an accuracy of +0.5dB (equivalent to +5 percent when
R 20 dB (r,,c =0.1).

2. Cross-modulation measured
in terms of “m," the conventional modulation factor

While cross-modulation measurements in terms of the NCTA “cross-
modulation ratio” are commonly used in CATV, it may sometimes be
convenient to express the modulation transferred to the desired carrier
in terms of the "modulation factor” defined by

€max — €

L ~~ (100 m = percent modulation)

€max + €

Assuming the same 100 percent square-wave modulation on the
intefering signals as in section 1 of Appendix !, and assuming that k3 is
positive. the maximum amplitude of the output signal at f, occurs during
the “on” period in the modulation cycle

€max = KiA + 3/4 k3A% +3/2 kAB? + 372 kAC? + + etc
And the minimum amplitude occurs during the “off" period

e KA + 3/4 k3A3
In this case “m” is given by

€max — €

M = ——
€max t+ €

KiA — 34 KA + KA + 34 KaA® + 312 kaAB? + 312 KAC? + elc
KiA + 34 kaAS + koA + 304 kA + 312 k3AB? + 32 kAC? + elc

3/2 k3AB? + 3/2 KAC? + + etc
2K,A + 312 kaA3 + 3/2 k3AB? + 3/2 ksAC? + + etc

If we had assumed initially that k3 was negative €max and that emnn
would have been interchanged in the expressions above, we would
have obtained the same final result, except preceded by a — sign,
indicating negative cross-modulation

The expression can be simplified by considering the special case
where all input signals have the same amplitude (A = B = C = elc.).
Then

(n—1) 3/2 kA3
ms=s —m—
2kA + (372 kzA3)
where n is the total number of input signals
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Dividing numerator and denominator by k,A

(r 1 )orw)
1 —
n 3/2 K A
2+n (S/ZLA )
K,

k-
Since 3/2k—A r

1

. as previously defined

(Nn—1) rape
2 + Nl

This relates the modulation factor to the triple-beat ratio for any
number of input signals
Since n 1, is very much smaller than 2 in most practical cases, it is
convenient to consider the approximate relationship
m &
2
where m, is the approximate modulation factor

m =

To determine the degree of error involved in this approximation under
various conditions, take the ratio

Ma (N = 1) raoe (2 41N Tage)

m 7 2 X (= 1) Tapc

2 4+ Ny, N lap
1 +
2 2

m m within 5%

abe

— <105,

when 1 +

N lape

=0.05

01
when r e

n

The following table shows the limiting value of 1
10Q10r ane) fOr various number of inputs

or

and R

n Fabe Rabcia
2 0.050 -26.0dB
5 0.020 -34.0
7 0.014 -36.9

12 0.008 -41.6

20 0.005 —46.0

1
The use of the apprximation m, l.oc allows a

. 2 .
simple decibel expression for cross-modulation

Let M = 20 log,om. then !
n
M = 20 log:om, = 20 Iog,oTr

Ribc s — 6 + 20 10g1o (N = 1)

However for equal input levels: R K; + 2L, hence

M=Kz +2L + 20log,(n-1)-6dB

This chapter of the "Technical Handbook for CATV Systems” is being
reprinted courtesy of the General Instrument Corp.'s Jerrold Division.
To obtain a complete copy of the “Technical Handbook,” send $10 plus
$1.50 for postage and handling to: Technical Handbook Order, Cus-
tomer Service Department, General Instrument/Jerrold Division, 2200
Byberry Rd., Hatboro, Pa. 19040. Jerrold customers may place orders
with their customer service rep. (Make checks payable to General
Instrument/Jerrold Division.)
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Figure 1: Service area comparison
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In the first article of this series ("CT,”
7184, p. 19), it was mistakenly stated
that Motorola feedforward modules are
used in C-COR's feedforward product
line. C-COR’s feedforward circuit uses
standard RF hybrids and plug-in micro-
strip delay lines. We regret any con-
fusion this may have caused.

Standard

Feedforward technology

in broadband systems

This is the second of a three-part series on the
fundamentals of feedforward technology. The
third installment—on maintenance, test and
repair considerations for feedforward sys-
tems—will appear next month.

By Joseph P. Preschutti
and Colin J. Horton
C-COR Electronics Inc

Feedforward technology is providing a
means to improve broadband communica-
tions distribution systems. An order of mag-
nitude improvement in the distortion per-
formance of the output stages used in the
amplifier stations can be provided by the feed-
forward circuit. This improvement can be
taken full advantage of in trunk stations that
operate at moderate output levels. Application
examples wherein feedforward trunk stations
can be used to improve system cost and per-
formance will be presented. Comparisons are
made to both standard and parattel hybrid
trunk technologies.

Feeder applications of feedforward and
parallel hybrid technology are presented
showing the advantages and disadvantages
of each in bridger module, remote bridger and

line extender applications. Cost versus per-
formance comparisons are defined

Conclusions are presented which favor par-
allel hybrid bridgers and standard line ex-
tenders over the alternate technology selec-
tions for these functions

Finally, sample system designs using each
of the technologies are presented that clarify
the cost/performance benefits of several prac-
tical combinations of technologies.

Trunk applications

Feedforward output amplifiers applied to
trunk stations provide the system designer
with the best application of this technology

In general, a feedforward circuit willhave 18
to 20 dB better distortion performance than a
push-pull hybrid amplifier. When feedforward
circuits are used as output amplifiers in trunk
stations, the performance of the trunk station is
greatly improved. However, pre-amplifier dis-
tortion does contribute to overall distortion per-
formance of a trunk station.' Nevertheless,
typical trunk station distortion specificatons for
feedforward trunks will be 15 dB or so better
than standard trunks. This performance im-
provement can be taken advantage of in sev-
eral ways. The following sections show appli-
cations of feedforward technology to trunk line
designs.
® Feedforward trunks increase reach: One of
the prime uses of feedforward technology is to
increase the reach of a trunk line. The im-
proved distortion performance of feedforward
technology allows the system designer to cas-
cade more trunks than using standard tech-
nology or parallel hybrid device (PHD) tech-
nology. This can be shown by examining a
system that must have a given end-of-trunk
distortion and noise performance. Data shown
on Table 1 clearly shows this advantage.
Three types of trunk stations are compared:
standard, PHD and feedforward. The feed-
forward trunk reach is almost 100 percent
greater than standard trunks and more than 60
percent greater than PHD technology.

This example is for a 22 dB spaced trunk
station. Similar results are obtained for 26 dB
trunk stations. The output levels are somewhat
unconventional due to each amplifier being
operated at precisely the correct output level
to achieve maximum reach assuming desired
performance of 45 dB carrier-to-noise ratio

Output
Trunk type level, dBmV
Standard 29.8
Parallel 30.7
hybrid
Feedforward 35.5

spaced, o'p levels optimized for maximum reach

Table 1: Reach comparison of several trunk technologies

Trunk specifications

# of
C/N CcTB Reach, dB amps
58.7 88.5 506 23
59.4 89.9 594 27
61.5 94.0 968 44

Note: Assumes 45 dB C'N, 61 dB CTB desired cascade performance, 450 MHz, 60 channels. All trunks 22 d8

Maximum cascade

COMMUNICATIONS TECHNOLOGY

AUGUST 1984 65



(C/N) and 61 dB carrier-to-composite triple
beat ratio (CCTB) for a 450 MHz 60-channel
system.
® Service area: The use of feedforward trunks
can dramatically increase the service area
which can be covered by a single hub site or
headend. Since the reach of a feedforward
trunk can be twice that of standard tech-
nology. the area covered by a given hub can
be expanded considerably. Figure 1 shows a
metropolitan area with three approximate ser-
vice areas defined by a circle whose radius is
equal to the maximum cascade of standard
PHD and teedforward trunks The assumption
of a straight line distance for each of these
trunks has been used. Naturally, the trunk line
must follow the geographic features of the
service area, but a valid pictorial represen-
tation of the differences 1s made by this pre-
sentation. A feedforward trunk can service
nearly four times the system area covered by
standard trunks and can be used to reduce the
number of hubs
e Feedforward trunks in rebulldsiupgrades
Whether a system is being totally rebuilt or
being upgraded by simply changing out amp-
lifiers, the feedforward technology has at-
tractive advantages. Expanding the band-
width and channel handling capability of sys-
tems requires the use of higher upper
frequencies. Since the coaxial cable at-
tenuation will increase at higher frequencies,
the system length indB will naturally increase if
the same service area is {0 be covered

The lower distortion and higher gains avail-
able in feedforward circuits provide amplifiers
that can be dropped into existing amplifier
locations, increase the channel loading, pro-
vide better performance than the existing sys-
tem, operate at higher output levels and mini-
mize the number of trunks which need to be
placed in cascade to service a given area

Table 2 summarizes some typical upgrade
or rebuild situations. The bandwidth, channel
loading, trunk spacing in dB, and performance
of both the old system and new system are
presented. The new system assumes a direct
physical drop-in at existing trunk station loca-
tions with higher gain feedforward gear oper-
ated at higher output levels. In each case, the
performance of the system has been im-
proved. while the channel loading has been

increased
e Feedforward trunks provide more trans-

Carrier-to-composite triple beat ratio, dB

Figure 2: output capability comparison
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Table 2: Typical trunk upgrade situations using feedforward trunks

Old system

Trunk

Bandwidth Channels spacing
220 12 21
220 21 21
300 35 21

Output
levels

32
32
32

CTB
or # of Trunk

(XMOD) Bandwidth channels spacing
300 35 26
400 52 26
450 60 26

C/N
59
59

99
93
58 90

New system with feedforward

Output
levels

36
36
36

C/N
59
59
59

CTB
102
96
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Table 3: supertrunk
transparency comparisons

CN  CCTB

in dB
62.5

Trunk line
technology  in dB
Standard 45.7
Parallel hybrid ~ 46.4 63.9
Feedforward 48.5 68.0

Note: Supertrunk length, 440 dB at 450 MHz,
60-channel performance. Twenty amplifiers in
-.Emudo.zzdaspacmg.Masmm
able 1.

parent supertrunks: Another application of
feedforward technology is the supertrunk,
which must connect two fixed points in a sys-
tem. This dedicated portion of the system
should be as transparent as possible and
feedforward technology is particularly at-
tractive in this application. Table 3 compares
the performance of three types of supertrunk
amplifiers in an example using 22 dB spaced
stations to connect two points that are 440 dB
apart in the system. Again, the feedforward
trunk line outperforms other technologies by
substantial margins.

If instead a 26 or 30 dB feedforward trunk
was applied to this situation, the design could
reduce the number of trunk stations used to
build the supertrunk.
® Feedforward trunks can reduce costs: The
total cost to build a system with feedforward
trunk amplifiers can be lower than the cost to
build a system with standard trunk amplifiers.
This is true it a smaller size of trunk cable is
used in the feedforward system than would be
used in the conventional. Feedforward trunks
with higher spacings than conventional trunks
can be used to build a system that has the
same reach, and end-of-line performance as a
system built with conventional amplifiers, but
uses a smaller size of cable.

For example, a 300 MHz system could be
built with a cascade of twenty 21 dB spaced
conventional trunks and 1.00-inch cable to
reach 58,000 feet (10.6 miles). The end-of-
trunk performance would be C/N=46 dB,
CCTB=68 dB.

The same system could also be built with a
cascade of twenty 26 dB spaced feedforward
trunks and .750-inch cable to reach the same
distance. The end of trunk performance for the
feedforward version would be C/N=46
CCTB =76. The total cost of both trunk runs in-
cluding cable costs is compared in Table 1.
The total cost is $366.00 less per trunk if feed-
forward trunks and .750 cable are used. The
difference in construction cost between
1.00-inch and .750-inch would make the feed-
forward trunk system even less expensive than
the conventional. Table 4 summarizes this
data.

This example shows how creative use of
feedforward techniques can provide better
performance and lower cost simultaneously.
The system designer should consider this ap-
proach to feedforward circuit utilization.

Feeder applications

Feedforward circuits utilize cancellation
techniques to reduce the distortion produced
in the amplifier. This process does not, how-
ever, provide an amplifier with improved
power handling capability. In trunk appli-
cations full advantage of the distortion re-
duction provided by a feedforward circuit can
be realized. At trunk output signal levels,
which are generally below those required of
feeder amplifiers, the main RF amplifier in a
feedforward circuit is operating in a well-
behaved manner. However, the phenomenon
that has been called gain compression? will
reduce the improvement of feedforward cir-
cuits compared to other technologics at the
high output levels required of bridgers and line
extenders.

COMMUNICATIONS TECHNOLOGY

Figure 2 presents the CCTB ratio versus
output levels for a 450 MHz 60-channel system
operating with output levels having a 6 dB
linear tilt between the highest and lowest
channel on the system.

Note the performance of the single hybrid.
At levels below 45 dBmV, the third order dis-
tortions behave in a well-mannered fashion
and follow the two-for-one slope lines indi-
cated on the chart. Above this, higher order
terms such as 5th, 7th, and 9th order terms.
start coming into play and the distortion per-
formance departs from the well-behaved
performance.

The other two performances indicated on
the chart, the parallel hybrid and feedforward
performance, are determined by using the
single hybrid performance as a reference and
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then constructing the other two traces accord
Ing to the following rules

The parallel hybrid performance is obtamned
by shifting the single hybrnd performance to
the nght 3 dB at each point

The feedforward curve 1S constructed by
taking any point on the single hybnd line. shift
ing to the left 3 dB. and then shifting down
wards 24 dB

The shift to the left of 3 dB accounts for the
insertion loss of the components In a feed:
forward circuit that are between the main am-
phifier output and the output of the feedforward
circutt.’ The 24 dB downward shift accounts
for typical cancellation of the feedforward
circuit

Figure 7 presents an analytical approach to
determining the expected performance of the
feedforward feeder amplifier at the higher out-
put levels required for bridger and line ex-
tender functions in the distribution system
Note that at 51 5 dBmV out the feedforward
amplfier performance i1s identical to the paral
lel hybrid performance Also note that If the
ines were extended further that at 54 dBmV
out the single hybrnid performance would be
better than the feedforward circuit per
formance

This unique behavior. that 1S, poor derating
at elevated signal levels. complhicates the task
of the system designer when selecting and
specifying the output signal level for feed
forward distribution amplifiers in bridger and
ine extender applications

This analysis indicates that if a 3 dB safety
margin were required in the system design
that equivalent performance between parallel

Gain

Vour
CTB
NF = 1
Power = 8

||
- o,
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Slope

HPF

Figure 3: standard push-pull bridger amp module

L

Figure 4: Parallel hybrid bridger amp module

hybrids and feedforward circuits would be Gain Slope HPF
achieved at 48 5 dBmV output levels At this %4
point. a parallel hybrid device would have 60
dB CCTB while a feedforward device would G = 28
have 67 dB CCTB However. if the output Vout = 47.5
levels of each were increased by 3 dB. each CTB = 61
would have a 55 dB CCTB NF = 105
® Bridger applications The objective of a Power = 16
bridger design is to provide the highest output
signal levels possible in a cost effective man
ner The brndger location 1s unique In this re
Figure 5: Feedforward bridger amp module
Td
Gain Slope HPF f2\ Td
+12 U

G =30

Vour = 48

CTB = 70 (poor derating)

NF = 10

Power = 22
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gard because there are usually many “end-of-
feeder” locations fed from a single bridger.
Both theoretically and practically, an extra dB
of output signal level at a bridger will be trans-
lated into longer reach between the bridger
and the 10, 20 or more end-of-feeder locations
that the bridger feeds. The longer feeder reach
means lower system cost. The bridger is a
natural location to apply techniques that in-
crease the power delivered by new
technologies.

The following sections describe per-
formance and cost of several types of bridger
modules and remote or terminating bridger
amplifiers.
® Bridger amplitier module configuration:
Bridger modules, which are plug-in amplifiers
co-located with trunk stations, are fed from
high value directional couplers internally con-
nected to the trunk station output. Assuming a
32 dBmV trunk station output with a 12 dB
directional loss, the input to a bridger module
will be approximately 20 dBmV. Gains of near
30 dB are required to produce high level
outputs.

Figures 3, 4 and 5 show standard, PHD and
feedforward bridger modules indicating gain,
output level at 61 dB CCTB, noise figure and
power consumption. The feedforward ampli-
fieris actually operated with 70 dB CCTB but at
this point, the output level derates 4-to-1 in-
stead of the 2-to-1 behavior normally seen for
triple beat performance in a well-behaved
amplifier

Another notable characteristic of the feed-
forward bridger amp is that an additional pre-
amplifier is required in order to provide the
gain necessary for the bridger function. The
feedforward gain block has 23 dB gain, which
is not sufficient, by itself, to provide the re-
quired gain.

Since the gain compression phenomenon
indicated in the previous sections reduces the
improvement in distortion reduction of the
feedforward circuit, the system designer has a
difficult choice in selecting the proper tech-
nology for bridger applications. Clearly, the
feedforward circuit can be operated at levels
only slightly higher than or equal to those of a
parallel hybrid bridger. Since the feedforward
circuit consumes more power and iS sig-
nificantly more complex, the tradeoff between
a tenuously better CCTB performance that will
derate 4-to-1 and a simpler, lower cost, well-
behaved PHD circuit is a difficult choice.

However, the economics of using one of
these technologies, either PHD or feed-
forward, instead of a single output RF hybrid
circuit in a bridger module seems to favor the
more complex approach. The packaging and
power supply for a trunk station, which has
many other circuits in the package, does not
dramatically increase in cost with the new
technologies compared to the cost of the
overall package. So the cost versus per-
formance tradeoff gives the system designer
maximum value in the bridger module with the
PHD or feedforward circuits
® Remote/terminating bridger applications.
There are two main objectives to the design of
aterminating or remote bridger. First, this type
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of amplifier requires the high output levels of
the bridger module, which plugs into a trunk
station for the same reason. Namely, multiple
end-of-feeder locations provide agood oppor-
tunity to have cost effective high output level
equipment. The second objective is to have
about 38 dB of gain so that the remote bridger
can be optimally located in the system inde-
pendent of the trunk

Several important cost contributors play a
role in the selection of the proper technology
for the remote bridger:

1) Trunk station type packaging and
powering are usually applied to this func-
tion, which usually provides an input plus
four outputs

COMMUNICATIONS TECHNOLOGY

2) PHD output stages can be configured
using lower gain blocks with lower power
consumption

Both PHD and feedforward technologies
require a separate pre-amplifier to get
the required gain

Modern power packs in these packages
are designed to supply a load of 2.0 to
2.5 amperes at 24 volts DC bias

PHD output stages using 18 dB gain
blocks can be used instead of the 34 dB
gainblocks used in the PHD bridger amp
module used in trunks. This reduces the
power consumption and improves
performance

3

=

4

~

5

=

The terminating bridger then has both the
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packaging and power available to reasonably
and practically have more than one PHD out-
put amplifier stage. This type of configuration,
that is, a dual-output PHD remote bridger,
seems to be the best application of the tech-
nologies available for this function. It can pro-
vide higher output levels, in a well-behaved
manner, than the feedforward circuits.

e Line extender applications: Application of
either the feedforward or the PHD tech-
nologies 1o line extenders is not as simple and
straightforward as applications in trunks and
bridgers. The equipment designer must pro-
vide more complex power supply and pack-
aging to reliably provide a high output level
extender.

First, consider powering. The standard two-
way line extender requires a 14 walt output
from the power pack. The PHD version re-
quires 24 watts. The feedforward counterpart
requires 28 watts. The low-cost line extender
commonly employed in sysiem designs use
linear regulators that can be 50 percent to 65
percent efficient. depending on output
voltage.

This translates to an input power re-
quirement of 48 and 56 watts respectively for
the PHD and feedforward type two-way ex-
tender. The linear regulator is clearly a poor

choice for these power levels since the excess
power is being absorbed by the regulator cir-
cuitry creating excess heating and reducing
reliability. The cost of this low efficiency is
higher power consumption. substantial re-
liability degradation and higher operating
costs. An efficient switch mode supply 1s tech-
nically more practical for the high power
extender.

Now. once a switch mode supply 1s chosen.
the packaging becomes a major concern A
common packaging configuration for extend-
ers with linear regulators is to combine RF and
power supply circuits on one module, sharing
head sinking, PC boards and mechanical
mounting parts. This results in a low-cost as-
sembly. The switch mode supply does not
generally fit into these existing packages.
Therefore, the designer suffers a dual cost
increase situation in a PHD or feedforward
extender. First, the increased cost of the RF
technology and second. the extra cost of more
complex power supply and packaging.

Table 5 shows the relative cost. per-
formance, power consumption of the RF cir-
cuits and gain blocks required to produce four
different two-way line extenders. These are the
standard single hybrid, standard dual hybrid.
PHD and feedforward line extenders. The cost

Table 6: Feeder amplifier
selection, actives and cost per
mile for equivalent
performance
Actives per mile
Ts B's E's
per per per
Feeder type mile mile mile
Conventional 78 47 44
Feedforward 61 30 28
PHD feeder 62 47 37
PHD bridger
conventional
line extender 62 36 43
Feeder type Cost per mile
Conventional $2,930.19
Feedfoward $3,064.17
PHD $3,084.56
PHD bridger
conventional $2,686.56
line extender $2,686.56
Note: Costs are non-discounted list prices.
T = Trunk
B - Bridgers
E - Extenders

Table 4: reedforward trunks can cost less
Standard Feedforward
Bandwidth 300 300
Trunk spacing, dB 21 26
Cable 1.00" 0.750"
Loss at 450 MHz dB/100’ 0.75 0.90
Spacing between trunks, ft. 2.800 2,800
Cable loss between trunks, dB 21 25.5
Cable cost $2,234 $1.458
Amp cost $750 $1,160
Total cost per trunk $2,984 $2.618
Table 5: Line extender comparisons
Power
Forward supply output
Type Gain Vout hybrids Modules watts Cost
Standard 28 45 GB34 Amp Linear 100%
single hybrid (14)
Standard 32 45 GB22 Amp Linear 115%
dual hybrid GB17 (18)
Parallel 27 475 GB34 Amp + Switching 150%
hybrid GB34 power pack (24)
Feedforward 34 48 GB34 Amp + Switching 200%
GB17 Power pack (28)
GB17 :
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penalty for PHD is 50 percent and feedforward
is 100 percent compared to a standard single
hybrid extender.

Since line extenders are used at the rate of
approximately three per mile, an additional
cost of line extenders will show up trebled on
the total system cost. Compare this to a trunk
station that is used at the rate of approximately
0.5 per mile and intuitively one draws the con-
clusion that it is comparitively more cost effec-
tive to apply higher cost technologies to trunks
than it is to do so with line extenders.

Another consideration is the main purpose
of the line extender. The primary objective of
the line extender function is gain. The use of
extenders i1s naturally as stated by the name of
the device. A feeder line design requires an
amplifier to boost signals, which have been
attenuated, back up to levels suitable for con-
tinued tapping. Unlike the bridger location,
which feeds many “end-of-feeders,” the line
extender sees relatively few. Thus, while a
higher output level capability is a desirable
characteristic. the value of increased extender
output levels is substantially less than the
value of increased bridger output levels. For
this reason, gain is the primary objective of line
extension while output levels are, within
reason, of secondary importance in this sys-
tem design function.

e A possible feedforward extender system
design: One unique design approach o util-
izing feedforward technology in extenders has
been discussed® but not thoroughly inves-
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tigated That s. allow the designer to cascade
up to five extenders. operate the feedforward
extenders with high gain and moderate output
levels. and use a smaller size cable in the
feeders

This dramatically improves feeder-to-trunk
ratios. reducing cost. and also reduces cost
by using smaller cables. connectors. etc. This
approach deserves further study.

Sample designs follow which highlight some
of the points made in the sections dealing with
feeder applications of PHD and feedforward
technology
e Sample feeder designs: The cost of four
different combinations of feeder amphfier
technologies were compared by preparng
four designs of the same area The four differ-
ent combinations were:

1) Conventional bridger and line extender.

Table 7: Cost to operate
completed system

Monthly
power cost

Feeder type per mile
Conventional $10.80
Feedforward $12.60
PHD feeder $13.36
PHD bridger

conventional

line extender $10.01

Table 8: Net present value
of powering costs

NPV
Feeder type per mile
Conventional $780.03
Feedforward $910.04
PHD feeder $964.93
PHD bridger
conventional feeder $§722.98

Cost incurred to pay for extra power at 12 percent
annual interest for 10 years,

Table 9: cost per mile
including powering costs

Feeder type Cost per mile
Conventional $3,710.22
Feedforward $3,974.21
PHD $4,049.49
PHD bridger

conventional

line extender $3.409.54
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2) PHD bridger and line extender.

3) Feedforward bridger and line extender.

4) PHD bridger and conventional line

extender.

The same set of strand maps. as well as the
same cable. tap output and powering were
used for each design. In each design. the
amplifier output levels were chosen to meet
the same end-of-line performance after a cas-
cade of twenty 26 dB spaced feedforward
trunks. Thus, the variables in the design were
the amplifier output levels and cost. Table 6
compares the cost per mile of each of these
designs. The least expensive by far is the PHD
bridger and conventional line extender
design.

In addition. an analysis of the cost to power
the four designs was done. The results cal-
culated at $.06 kwh (Table 7) show that the
monthly power cost per mile of the PHD
bridger and conventional line extender design
1S lower than that of any other three designs.

The “net present value” (NPV) of these
powering costs has been calculated over a
period of 10 years with a 12 percent annual
interest rate. These results in Table 8 show the
cost/mile of the 10 years of paying for power in
terms of equivalent cost now. This NPV/mile
can be added to the electronics cost per mile.
the results of which are shown in Table 9.

The total costs per mile in Table 9 shown
conclusively that the PHD bridger and con-
ventional line extender design is by far the
least expensive of the four combinations of
technology.

Conclusion

Feedforward technology can be applied in
many ways to trunk line systems to improve
performance. Several applications exist in-
cluding new-builds. upgrades. rebuilds and
super trunks. Also. cost reduction can be
achieved using smaller cables with higher
gain feedforward trunks.

PHD and standard trunks do not have nearly
the performance of feedforward trunks.

Application of feedforward technology does
not generally provide good cost/performance
tradeoffs in feeder situations although some
limited unique system design problems may
be exceptions 1o this rule.

PHD technology appears best suited to
bridger applications where multiple “end-of-
feeders” enhance the value of high output
level devices.

Conventional or standard line extenders still
provide the best value for a cost effective
system design, primarily due to two reasons.
First. a dollar spent on an extender translates
into three or more dollars per mile expended.
Second. higher ouput levels in extenders do
not generally reduce system costs due to lim-
ited “end-of-feeder” situations.

The optimum system design utilizes feed-
forward trunks. PHD bridgers and standard
line extenders.
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Polar mount

Microdyne's new motorized polar mount
and programmable controller make it possible
for cable television operators and broad-
casters to switch between satellites along the
geosynchronous arc

The polar mount is designed primarily as an
option for Microdyne's 5- and 7-meter para-
bolic antennas and joins their current line of
motorized polar mounts for 10-foot and 12-foot
antennas. The rack-mounted programmable
position controller for the polar mount is simple
to operate and has storage capacity for up to
16 satellite positions, including presetable
polarization

For more information, contact Microdyne
Corp..P.O.Box 7213, Ocala, Fla. 32672, (904)

687-4633

600 MHz subpassives

A new line of subpassives, with excellent
performance out to 600 MHz, has been intro-
duced by Magnavox CATV Systems Inc. The
new subpassives feature RFI isolation of 100
dB or better and provide optimum insertion
loss, return loss, tap-to-tap isolation and tap-
to-out isolation

The subpassives are cast in Zamak-3, an
aluminum alloy that prevents spigots and tap
tabs from breaking off. The subpassives are
irridited to prevent corrosion and sealed for
outdoor applications.

For more information, contact Magnavox
CATV Systems Inc., 100 Fairgrounds Dr., Man-
lius, N.Y. 13104, (800) 448-5171, in New York
State (800) 522-7464.

Modulator

International Satellite supply introduced the
GL-2600 frequency agile modulator for CATV,
DBS, SMATV and MATV applications. Output
frequency selection is made with the setting of
a switch. Output channels include the fol-
lowing: low-band, mid-band, super-band (all
35 channels), 2-13 and A-W

A saw filter is incorporated for adjacent
channel performance and a saw resonator for
low phase noise and frequency stability. IF
modulation with loop thrus for both audio and
video are located on the rear of the unit. Audio
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video level indicators and adjustments are
located on the front panel.

For more information, contact International
Satellite Supply, 2225 Sharon Rd., #224,
Menlo Park, Calif. 94025, (415) 854-8987

p___- IS

Video monitor

JVC Co. of America has introduced the
TM-2084U, a reliable 19-inch color monitor
that delivers a sharp, clear picture

The monitor-only TM-2084U features an ap-
erture control to increase sharpness and a
comb filter, which adds definition by pro-
cessing luminance and chrominance signals
separately. Horizontal resolution measures
350 lines. The monitor has a single audio
channel and its controls are located on the
front panel. The A input has BNC video con-
nectors and RCA audio connectors, while the
B input is an eight-pin connector for hook-up to
a VCR. There is a loop-through connector for
BNC/RCA hook-up.

For complete details, contact US JVC Corp.,
41 Slater Dr., Eimwood Park, N.J. 07407, (201)
794-3900

Narrowband video

Colorado Video Inc. has reconfigured its
single frame narrowband video (freeze-frame)
equipment for transmission by satellite sub-
carrier channels, MDS or FM radio. The Model
290C transmitter transmits a single field,
NTSC-like color video image in eight seconds
over a 7.5 kHz bandwidth. It is used in con-
junction with the Model 250R receiver.

Specialized information, such as video
“catalog” services, public service listings, real
estate listings, travel information and con-
tinuing education courses are ideal for this
medium. Use of a second 7.5 kHz channel
provides an audio voiceover.

For information about the models 290V and
250C and a copy of an article on “The Sub-
carrier Transmission of Narrow-Band Video
Signals,” contact Colorado Video, Box 928,
Boulder, Colo. 80306, (303) 444-3972.

Pay TV system

Blonder-Tongue Laboratories has intro-
duced its new pay TV system, an economical
method of adding up to six premium (pay)
channels to any CATV system. The Guards-
man utilizes off-premise scramblers to deny
the premium services to non-subscribers and
non-paying customers. The system can be
configured as an addressable, non-
addressable or hybrid addressable/non-
addressable system.

An address encoder located at the headend
provides channel and tier authorization to indi-
vidual scramblers throughout the CATV sys-
tem. The encoder also interfaces with the cen-
tral billing station to provide essential com-
mands, message validations and data

The Guardsman subscriber module pro-
vides video scrambling on up to five channels
and video-plus-audio scrambling (for adult
programs) on one channel. The module can
be strand, pole or pedestal mounted and has a
plug-in AC transformer and power/RF diplex-
er, which is placed in the subscriber's home.
Separate drops are not required for multiple
TV sets in a home or apartment. Since sub-
scriber units are inserted into individual drops,
the CATV system needs no plant modifica-
tions. Authorization address information is
sent in-band so a system does not need two-
way capability and headend modification is
minimal.

For complete details, contact Blonder-
Tongue, 1 Jack Brown Rd., Old Bridge, N.J.
08851, (201) 679-4000.

Satellite receiver

Channel Master Satellite Systems recently
announced the availability of a new Channel
Master Model 6121 dual block conversion sat-
ellite receiver designated for use in CATV or
SMATV systems
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This receiver utilizes advanced micro-
processor technology to provide a number of
convenient performance-control features
such as a multi-functional LED display, which
provides instant readout of either transponder
number, audio frequency, fine tune level, off-
set or signal strength. Depressing the appro-
priate button locks the controls to prevent un-
authorized use

Additional features include full 5-8 MHz syn-
thesized audio tuning, 24-channel agility and
IF and block conversion loop-thru for inter-
ference filtering and elimination of expensive
power dividers. For multiple channel appli-
cations this receiver can also be stacked in a
standard 19-inch EIA cabinet

For more details, contact Channel Master
Satellite Systems Inc., Industry Drive, Oxford,
N.C. 27565, (919) 693-3141

Motorization kit

Channel One has announced a retrofit Az/El
motorization kit for the Microdyne 5-meter
antenna. No crane is needed for installation.
The unit uses 12 or 36 VDC, microprocessor
controller with 99 memory slots, memory loss
protection and comes with a one-year limited
warranty.

For more information contact, Channel One

Inc., 79 Massasoit St., Waltham, Mass. 02154,
(617) 899-1025.

FM tap

Addressability of all control frequencies to
set-top converters is now possible with the
new FM tap introduced by CWY Electronics.
The Model TFM TV/FM splitter allows the TV
tap port to be addressed with control signals
throughout the RF spectrum while providing a
pass band filtered output to the FM tap port.
The splitter provides frequency response of
5-500 MHz for TV and 84-130 MHz for FM
Other specifications include maximum in-
sertion loss of 1.5 dB for 5-300 MHz TV, 2.5 dB

for 300-500 MHz TV and 10dB (+/-1.5dB) for
84-130 MHz FM; rejection of 30 dB minimuim
and isolation of 35 dB minimum. For further
details, contact CWY Electronics, P.O. 4519,
Lafayette, Ind. 47903, (800) 428-7596, in Indi-
ana (800) 382-7526.

Interference canceller

Avantek Inc. has announced the AIC-2000
interference canceller for their AR1000 and
AR2000 Simulchannel 3.7 to 4.2 GHz earth
station receiver systems. This unit, which
plugs into the mainframe in these receivers,
will suppress one or two RF interfering signais
by a minimum of 20 dB with no distortion to the
desired carrier, even with interference to sig-
nal ratios as poor as 1:1, according to the
company

A small, separate antenna must be installed
and pointed to obtain a clean sample of the
interfering signal(s), which are then combined
with the main carrier in such a way as to cancel
the interfering signal(s) without affecting the
desired signal. This now allows satellite
receive sites to be located in RF congested
areas.

Suppression is automatic; once installed, no
further operator intervention is required. Two
separate interfering signals may be simul-

YOUR PROFESSIONAL

CONTRACTOR

We provide you with the following services:

Home Office
P.O. Box 760

Reidsville, Ga. 30453

* Underground and aerial construction
either on a turnkey or labor basis
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* Head-end and eanh station installation
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taneously cancelled by aiming two separate
antennas, one at each source of interference.

For more information, contact Avantek Inc.,
481 Cottonwood Dr., Milpitas, Calif. 95035,
(408) 943-7637

Trunk amp module

Scientific-Atlanta has introduced its drop-in
upgrade trunk amplifier module designed to
upgrade either 216 or 270 MHz systems to 300
MHz or 330 MHz. The new amplifier modules
provide an economical solution to system
channel expansion, according to S-A, and can
be installed in existing systems or configured
as a complete automatic trunk station. The

high-gain upgrade trunk module incorporates
tamper-resistant stepped pads and equal-
izers for gain and slope control. Minimum gain
at 300/330 MHz is 28.2 dB.

S-A also introduced its 5-174 MHz high-split
reverse amplifier, allowing expanded reverse
channel capability for metropolitan area net-
work (MAN) systems. The new equipment is
designed to support a full combination of data,
voice and video signals. It uses effective ther-
mal compensation, eliminating the need for
pilot carrier generators. Through the use of
highly accurate thermal drivers, signal quality
is maintained over a temperature range of
—40°C to +140°C. In addition, a full range of
fixed pads and equalizers provide protection

Holds
4,6 and 8 Way
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Mini-Line extenders

Stop Costly Outages

RI.T ™ Water Proof
Boot Housing

Made for buried cable runs where flooding of
underground service vaults is a problem.

Compression
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keeps the water

/ Computer Sealed
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to 30° below 0°

® Easy Entry
® No Special Tools

O-ring made of
rot free Ozone
Retardant Rubber

(714) 784-0104

F Comm Provisions

714) 787-0600

T
SWY o
ELYMA, OO
PO Bon 956
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(216) 366-9772
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against unauthorized adjustments. This high-
split equipment can be inserted into any
Scientific-Atlanta trunk station without
modification.

S-A’s new Model 6822 ampiifier is designed
to distribute high-quality signals throughout
multi-dwelling facilities, including apartments,
hotels, motels and condominiums. The 6822 is
compaiible with Scientific-Atlanta’s line ex-
tender amplifier, allowing inventory of a single
amplifier for replacement of both the outdoor
line extender and the indoor house amplifier.
Available in bandwidths to 450 MHz, the
Model 6822 amplifier features 115 VAC
switching-regulated power supply, selection
of three forward/reverse frequency splits and
optional AGC/thermal compensation. Pack-
aging has been designed for the indoor envi-
ronment and includes all mounting hardware
Use of discrete pads and equalizers elimin-
ates the possibility of unauthorized tampering
and adjustment. Modular construction en-
sures ease of maintenance.

For additional information, contact Scien-
tific-Atlanta Inc., 1 Technology Parkway. Box
105600, Atlanta, Ga. 30348, (404) 441-4000.

Hazard tape,
PC board headers

A new line of underground hazard tape for
use with buried utility lines is available from
Panduit Corp. Designed for installation below
ground above the buried utility lines or cables,
the tape is available with six legends, warning
construction crews that either electric, tele-
phone, sewer, gas. water or cable TV lines are
buried underneath. Custom legends are avail-
able on request. Legends are printed in black
on colored backgrounds. including recom-
mended APWA colors (orange for cable TV
and telephone lines, red for electric, green for
sewer, blue for water and yellow for gas lines)
The hazard tape is made from 4-mil poly
ethylene film to provide long-term protection. It
is acid, alkali and ultraviolet resistant and will
not deteriorate in the soil. Two sizes are fur-
nished: 3-inch tape in 2000-foot rolls and
6-inch tape in 1000-foot rolls.

A new line of molded wafer PC board head
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ers also is available from Panduit for use with
the company's MAS-CON mass terminated
IDC connector systems. Offered in both
0.100-inch and 0.156-inch centerline versions
with straight or right angle posts in flat. locking
or polarizing types. the new PC board headers
are dimensionally more accurate than ex-
truded types. according to the company. The
pre-scored wafer permits breaking the header
to any desired length for prototype and short
production runs

For complete specs. contact Panduit Corp
17301 Ridgeland Ave.. Tinley Park, Il
60477-0981. (312) 532-1800

“The best aerial lift
around is not acopy
of Versalift...it’s

the real thing!”

While some people make copies, we continue to manufacture ““the real thing . . ."
VERSALIFT, still the leader in aerial work. Imitation is said to be the sincerest form
of flattery but our proven track record cannot be imitated.
VERSALIFT is built for durability. Its simplicity of design insures low maintenance
cost. With VERSALIFT, the national average for parts is less than $80 per year.
The VERSALIFT safety record has been outstanding. Our continuing engineering review
process, operator training programs and exacting design criteria help to insure it.

Choose from a wide range of VERSALIFT models:

>~

In-line LNA

Macom Industries/OEM Enterprises has an-
nounced the addition of a new in-line, fow-
noise amplifier capable of providing 10 dB
gain from 5 to 950 MHz. The Model LA-10 has
been specifically developed for use with 70
MHz and block converter satellite systems
requiring additional low-noise amplification to
extend distances between receivers and dish,
or for use with new lower gain LNAs. The LA-10
provides a thru-path for DC to power LNAs and
converters and uses only 10 MA of current.
Input and output line spike protection and a
brass housing with nickel plating make the
LA-10 ideal for outdoor line use

Macom/OEM also introduced the NMC-21
crimp-on “N" connector for RG-213 cable and
a mating low-cost hex crimp tool, Model
HX-2131 able to crimp both center pin and
ring. The HX-2131 has an adjustable tension
adjustment to ensure high quality crimps. The
NMC-21 is made of brass with a weather re-
sistant nickel plate

For details, contact, Macom Industries,
8230 Haskell Ave., Van Nuys, Calif. 91406,
(800) 421-6511

Addressable system

Regency Cable Products (formerly
Octagon-Scientific Inc.) has developed a
micro-computer addressable control system
(MACS) that offers the smaller cable operator
addressable converter control, and also eas-
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“Elbow'" or Telescopic, truck or van-mounted, working

heights from 27’ 10 45",

When you need an aerial lift,

don't get a copy—get the

real thing. VERSALIFT. From Time
Manufacturing Company.

focated inside the pedesta oA $tat/stop. are “human-
TEL and VAN TEL models o enginsered for simpicityand.

Main drive components are Al cor MW

For complete mlorrnahoﬁ" n the fu
of VERSALIFT aerials, call orwrite

ily adapts as the cable operator expands. The
system uses an |BM personal computer with
dual floppy disk drives, a third RAM drive and
an IBM dot matrix parallel printer

MACS communicates with Regency's non
volatile intelligent data controller (NIDC). De
signed to act as a modem, the NIDC takes
decoder address and tiering authorization
information from MACS via a RS232 serial
data link and sends this information to the
appropriate converters. The system is a user
friendly menu driven one that allows the cable
operator to maintain up to 3,500 subscribers
and converters. Utilizing a dual access am
ing method (subscriber account number or
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converter box |.D. number) each converter
can be activated or deactivated and/or its
tiering information can be upgraded or down
graded. The converter serial number and the
subscriber name also are maintained and can
be modified at any time

As the cable operator expands and opts for
a link-up with one of the billing houses, MACs
easily adapts to become a local override con-
trol and audit listing (LOCAL) system. The
LOCAL system provides the operator with the
ability to override the billing computer in an
emergency and to audit transactions where
the NIDC and computer are not co-sited

For more information. contact Regency
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Where is the Feedforward?

For more information
please contact:

lts inthe1000 Series!

Lindsay America Inc.

1202 B West,19th Street,
Panama City, Florida 32405

W

Tel. 904-769-2321

Cable Products, 4 Adler Dr., East Syracuse,
N.Y. 13057, (315) 437-4405.

Ku-band upconverter,
low-rate modem

Harris Satellite Communications Division
has introduced a new Ku-band upconverter
system Model 8220/8221 for Ku-band satellite
networks. This system provides frequency
agile signal conversion from 70 MHz to Ku-
band frequency. The upconverter Model 8220
converts a 70 MHz signal to 1080 MHz (L-
band). A frequency agile synthesizer in the
unit controls the selection of any one of 99
preassigned channels in the Ku-band transmit
frequency range of 14.0 to 14.5 GHz in the
Model 8221. The Model 8221 completes the
up-conversion process by converting the L-
band signal to the desired Ku-band channel
assignment as directed by the synthesizer.
Channel tuning may be accomplished locally
or remotely via a serial data interface to an
optional external network processor

Harris also introduced the Model 8003 low-
rate modem, a full duplex PSK modulator/
demodulator for transmission and reception of
data or digitized voice via satellite or micro-
wave radio. This unitis ideal for single channel
per carrier (SCPC) or multichannel time div-
ision multiplex (TDM) applications for private
networks and international communications
utilizing data rates from 6 to 256 kilobits per
second. The operational data rate can be
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changed in the field to meet expanding net-
work requirements. The standard Model 8003
features full transmit/receive capability, fault
monitoring and reporting and digital and IF
loopbacks.

For more details, contact Harris Corp., Sat-
ellite Communications Division, P.O. Box
1700, Melbourne, Fla. 32901, (305) 724-3174

Microwave system

M/A-COM's MA-23CC system is a low cost,
solid-state video FM microwave radio system
that provides broadcast quality, full band-
width, video and audio links inthe 21.2 to 23.6
GHz frequency band. The MA-23CC system
adapits readily to many short-haul applications
including common carrier, and broadcast
ENG receive sites to studio, CATV, SMATV
and industrial uses such as teleconferencing
and surveillance.

The MA-23CC system permits transmission
of up to three audio subcarrier program chan-
nels, or with the addition of external modems,
transmission of data at rates up to 1.544
megabits (T1 line) simultaneously with a full
color video channel over the same link. A
choice of both 2-foot and 4-foot parabola links
are available for duplex or simplex operation.

The MA-23CC system is engineered to pro-
vide troublefree performance and simplicity of
operation, according to M/A-COM. Easy ac-
cess is provided to all RF and electronic as-
semblies. Transmitter and receiver antenna
assemblies consist of weather-resistant in-

tegrated antenna and RF assemblies de-
signed for outdoor use and rack mountable,
indoor baseband processing and interface
units containing power supply and baseband
circuits. Coax cable is used to connect the
indoor and outdoor units. No waveguide is
necessary. Typical delivery is 60 days ARO,
subject to backlog.

For specifics, contact M/A-COM MVS Inc.,
63 Third Ave., Burlington, Mass. 01803, (617)
272-3100.

Demographic display

Compucon announced the availability of the
Tele/Map series. Tele/Map provides a visual
display of any market's telephone exchange
area in conjunction with local demographic
information. It is designed to assist in strategic
and network planning or market research in-
volved in the evaluation of the communications
industry in local market areas. It can be useful
in assessment of bypass potential, business
network design, installation of new plant and
facilities or conversion to equal access
arrangements.

Tele/Map comprises a series of computer-
generated maps containing communications
data and demographic variables. Accom-
panying the map series is a data summary
report that acts as a guide in locating key
exchanges, rapid growth areas, dense busi-
ness areas and other important user clusters
that may be vital to long-term growth.

For further information, contact Compucon,
P.O. Box 809006, Dallas, Texas 75380-9006,
(214) 235-5300.

Advertising software

Tele-Engineering Corp. has introduced new
software for its COBIAS™ cable advertising
system. The data processing packages auto-
mate billing and verification and provide man-
agement information for sales, traffic and pro-
duction of video advertising.

The basic COBIAS | package performs bill-
ing and verification for single market appli-
cations. The advanced COBIAS Il package
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Connector cover

The new Model CC16 connector cover from
CWY Electronics is an alternative to heat shrink
or other type covers when splicing or con-
necting drop cable. The new cover fits RG59
and RG6 connectors, is easy to install and
allows for servicing while securely sealing
against the elements.

For more information, contact CWY Elec-
tronics, P.O. Box 4519, Lafayette, Ind. 47903,
(800) 428-7596, in Indiana (800) 382-7516.

C-COR catalog

C-COR Electronics is now offering its new
cable television products catalog. The cata-
log, which covers C-COR's complete line of
cable television electronic distribution equip-
ment, includes information on a number of
products and services not featured in the pre-
vious catalog.

For further information and a copy of the
catalog, contact C-COR Electronics Inc., 60
Decibe! Rd., State College, Pa. 16801 (814)
238-2461.

01701, (800) 832-8353.

performs billing and verification functions and
provides mangement information for high vol-
ume markets and multiple market operators.
Originally developed for regional advertising
interconnects, the software interfaces solely
with Tele-Engineering commercial insertion
equipment.

For more information, contact Tele-Engi-
neering, 2 Central St., Framingham, Mass.

rugged receive and transmit

Take
the guesswork

out of
antennas

For the largest assortment
of high quality, reliable and

antennas...
make Lindsay your only choice
Lindsay offers
FREE—NO OBLIGATION
antenna surveys.
For more information “
please contact:

Lindsay America Inc.

1202 B West, 19th Street,

Panama City, Florida 32405

Tel. 904-769-2321

J

RF devices
selection guide

The 12-page, comprehensive “Selection
Guide" for the full line of transistors, hybrid
amplifiers, and other semiconductor devices
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manufactured by the RF Devices Division of
TRW Electronic Components Group, is now
available.

Using drawings, diagrams and charts, the
guide provides information, in an easy to use
format. Included are transistors for HF mobile,
VHF/UHF, and microwave applications, thin
film hybrid amplifiers for CATV and general
purpose RF linear applications, and a com-
plete line of small signal, low-noise transistors
for high performance applications.

Copies of this guide may be obtained from
RF Devices Division, TRW Electronic Com-
ponents Group, 14520 Aviation Blvd., Lawn-
dale, Calif. 90260, (213) 536-0888.

I.D. products catalog

A 28-page, full-color catalog describing the
complete line of Panduit Corp.'s Insta-Code®
identification products is now available. The
catalog presents detailed information on cus-
tom markers, wire marker books and cards,
wire markers on tape, clip-on wire markers,
pre-titled write-on labels, voltage markers,
larger numbers and letters, hazard tape, pipe
markers and safety signs. Included in the
catalog are: application photos; complete
performance data, sizes, colors and
materials; applicable industry and military
approvals; and ordering information.

Free copies of Catalog E-ID-1 are available
from Manager, Inside Sales, Panduit Corp.,
17301 Ridgeland Ave., Tinley Park, Il
60477-0981, (312) 532-1800.
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FRCEERING TRACK T

4

Times Fiber Communications
Inc. announced that Kenneth
Coleman has been elected vice
president and general manager
of the company's Cable Tele-
vision Division. Coleman most re-
cently was with the Jerrold Div-
ision of General instrument Corp.
where he served as vice presi-
dent of marketing, and vice presi-
dent and general manager of the
Jerrold Distribution Systems Div-
ision. Contact: 358 Hall Ave., P.O.
Box 384, Wallingford, Conn.
06492, (203) 265-8500.

Coleman

Burg

Stanley Burg has joined Gen-
eral Instrument Corp.’s Jerrold
Division as vice president of mar-
keting for the company's Distri-
bution Systems Division. Prior to
joining Jerrold, Burg was vice
president of marketing and sales
for Kentrox Industries Inc. of Port-
land, Ore., manufacturers of
analog, digital voice and data
communications products. Con-
tact: 2200 Byberry Rd., Hatboro,
Pa. 19040, (215) 674-4800.

George Fenwick, executive
82
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vice president of RT/Katek
Communications Group’s Con-
verter Services Division (formerly
Katek Inc.), has been named
president of the Computer Ser-
vices Division. The division pro-
vides overnight replacement of
IBM PCs and peripheral equip-
ment and provides on-site correc-
tive and preventive maintenance.
Contact: 7 Glenwood Ave., East
Orange, N.J. 07017, (201)
678-2083.

Bowler

John Bowler has been named
vice president-operations for the
Zenith Cable Products division of
Zenith Electronics Corp.
Bowler, who joined Zenithin 1973,
had been general manager-color
monitor operations for Zenith's
Systems and Components Group
since July 1983. Contact: 1000
Milwaukee Ave., Glenview, Il
60025, (312) 391-8181.

Scientific-Atlanta Inc. an-
nounced the appointment of Mi-
chael Green as general manager
for the company’s Coaxial Cable
Division located in Phoenix, Ariz.
Green comes to S-A from Syntex
Opthalmics where he served as
vice president of operations for
four years. Contact: P.O. Box
21007, Phoenix, Ariz. 85036,
(800) 528-3211.

The appointment of Steve
Nussrallah as engineering man-
ager for the company's Distribu-
tion, Data and Subscriber Pro-
ducts Division also was an-
nounced. Prior to joining
Scientific-Atlanta, Nussrallah
served as a private consultant in
the areas of video software, semi-
custom integrated circuit design
and communications.

Scientific-Altanta also an-

nounced the appointment of Tina
Mayland as marketing com-
munications manager. Mayland
joined S-A in 1980 and was most
recently advertising manager.
Contact: 1 Technology Parkway,
Box 105600, Atlanta, Ga. 30348,
(404) 441-4000.

Stoesser

Pico Products Inc. has named
Gerry Stoesser as Western dis-
trict sales manager. Prior to join-
ing Pico, Stoesser was an ac-
count executive with Oak Com-
munications. Contact: 103
Commerce Blvd., Liverpool, N.Y.
13088, (315) 451-7700.

Chiddix

Jim Chiddix has been named
senior vice president of Oceanic
Cablevision, Hawaii's largest
cable operator. Chiddix has been
vice president, engineering for
Oceanic since 1978, and was
vice president and general man-
ager of Cablevision Inc. in Waia-
nae, Hawaii, before joining the
company. Contact: 2669 Kilihau
St., Honolulu, Hawaii 96819, (808)
836-2888.
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C-COR Electronics Inc. an-
nounced the promotion of a num-
ber of sales and accounting per-
sonnel. Michael Doto has been
appointed marketing operations
manager, a new position. He will
be responsible for sales, com-
puter interface, statistical analy-
sis, price lists, model numbers
and market research. His former
position as manager-sales ad-
ministration has been filled by
Carolyn Fleming who, prior to
her promotion, was C-COR's pay-
roll accounting clerk. Janet
Brumbaugh has been promoted
from inside sales to supervisor,
inside sales. Added to the inside
sales force is Leslye Evans, who
was formerly an order service
clerk. Taking her position is
Cynthia Wolfe who had been a
printroom clerk prior to her pro-
motion. Terri Breon has been as-
signed new responsibilities as
promotions coordinator, a new
position. She had been a print-
room clerk. Barbara Ream who
was an assembler in manu-
facturing, has taken the printroom
clerk position.

In the accounting department,
Dolores Connelly has been
promoted to payroll accountant
from accounts payable clerk.
Taking her position is Korena
Martin, who was formerly a gen-
eral accounting clerk. Contact: 60
Decibel Rd., State College, Pa.
16801, (814) 238-2461.

Panella

The Drop Shop Ltd. recently
announced two sales appoint-
ments: Sam Winstead as West
Coast regional sales represen-
tative and Ric Panella as a West-
ern regional sales representative
for The Drop Shop West Ltd. Win-
stead brings with him more than
20 years of sales experience



through his associations with
Rancho Bernardo CATV and most
recently, Cable TV Supply. Pan-
ella previously was involved in
audio video production services.
Contact: P.O. Box 4771, Hay-
ward, Calif. 94540, (800)
227-0700.

F. Frederick Kennedy, presi-
dent of Cable Communications
Inc., North Augusta, S.C., has
been elected to a one-year term
on the 30-member board of the
National Cable Television As-
sociation as a director from Dis-
trict §

Also, Washington attorney Ber-
tram Carp has been named ex-
ecutive vice president of the
NCTA. Carp, a partner in Boston-
based Hale and Dorr since 1981,
served at the White House from
January 1977 to January 1981 as
deputy assistant to the president
for domestic affairs and policy. He
was legislative counsel to former
U.S. Sen. Walter Mondale from
1970 to 1977; and from 1969 to
1970 was an attorney in the Civil
Rights Division, office of the Gen-
eral Counsel, Department of
Health, Education and Welfare.
Contact: 1724 Massachusetts
Ave., N.W., Washington, D.C.
20036, (202) 775-3629.

Magnicom Systems has ap-
pointed Judith Spurgeon as a
marketing representative. Before
joining Magnicom, Spurgeon was
a sales manager at Toner Cable

Computer Systems, Littleton,
Colo. Contact: 1177 High Ridge
Rd., Stamford, Conn. 06905,
(203) 968-0088.

Kazda

James Kazda has been named
an account representative for
Magnavox CATV Systems Inc.,
responsible for the Southern U.S.
region. Before joining Magnavox,
Kazda was a market specialist for
Scientific-Atlanta. Contact: 100
Fairgrounds Dr., Manlius, N.Y.
13104, (315) 682-9105.

The Professional Video Division
of JVC Co. of America has hired
Fred Lewis as sales engineer for
the Southwest region. Lewis
comes to JVC from Taft Broad-
casting, where he was assistant
production center supervisor for
the last four years. Conact: 41
Slater Dr., Elimwood Park, N.J.
07407, (201) 794-3900.

Two recent promotions were
announced by Gill Management
Services Inc. Jeff Brambir was
appointed manager of the Field
Technical Services group, and
Neil Weiser was named manager
of the Engineering Services
group. Brambir had been a field
consultant assigned to GMS's
Eastern region office in New Jer-
sey. Weiser joined GMS in 1982
as manager of remote systems.
Contact: 2050 Bering Dr., San
Jose, Calif. 95131, (408)
998-8078.

Michael Stone has joined
Dolby Laboratories as vice
president, finance and admin-
istration. Stone comes to Dolby
from McKesson Corp., San Fran-
cisco, where he was assistant
controller for 12 years. His pre-
vious experience includes five
years with Crocker Estate Co. as
accounting manager and five
years with Arthur Young &Co. as a
senior accountant. Contact: 731
Sansome St., San Francisco,
Calif. 94111, (415) 392-0300.

Ronald Groenendal has been
named manager-adhesive pro-
ducts for Panduit Corp. Groe-
nendal reports to Jim LeBlanc,
vice president of adhesive pro-
ducts. In his new position, he will
be responsible for the operation
of the Adhesive Division as well as
new product development. He
previously was with Ludlow Spe-
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cialty Papers and Daubert
Chemical. Contact: 1000 Jorie
Blvd., Oak Brook, lll. 60521-2293,
{312) 323-1220.

RMS Electronics Inc. an-
nounced the appointment of Mi-
chael Soloman as general man-
ager of its Western operations in
Santa Ana, Calif. Soloman has
worked in the cable industry for 17
years, and has been in the posi-
tion of general manager for such
companies as Valley Center
Cablevision and Liberty Cable
Television. Contact: 50 Antin PI.,
Bronx, N.Y. 10462, (212)
892-6700

The Jerrold Division of Gener-
al Instrument recently announced
three new account executive ap-
pointments. James Martin will be
responsible for accounts in the
states of lllinois, Indiana and Wis-
consin. Prior to joining Jerrold, he
was an account executive for
CATV sales with Oak Communi-
cations in Crystal Lake, IIl. James
Faerber will handle sales in North
and South Carolina. He previously
was marketing manager for Amer-
ican Science and Engineering
Inc. of Cambridge, Mass. Ste-
phen Hester will be responsible
for accounts in the Michigan ter-
ritory. Prior to joining Jerrold, Hes-
ter was national sales manager for
cable television products with Ar-
vin CATV in Lancaster, Ohio. Con-
tact: 2200 Byberry Rd., Hatboro,
Pa. 19040, (215) 674-4800.
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What the groundhog sees
that you can’'t—Part 3

By Anthony J. DeNigris
President, Nationwide CATV Services Inc

In continuing our discussion of what is really
a basic, commonsense approach to under-
ground cable placement, let's go beyond the
tip of the iceberg. Last month we left off by just
scratching the surface of conduit placement,
with the emphasis being on properly placed
conduit. Continuing along these lines, let's
examine some of the ramifications of "im-
properly placed” conduit and lack of planning.

The good. . .

A good example of a well-planned, laid out
and executed conduit placement could be a
situation where multiple cables have to be
placed —for instance, two .750-inch and two
.500-inch cables in a common conduit along a
particular run. We are going to assume at this
point that the trenching and restoration
necessary are performed according to speci-
fications. The system engineer planning the
project, who for the sake of this example we'll
call Rex Foresight, has looked down the road
and contemplates the ever-existing possiblity
that technological advances could necessi-
tate further changes in the underground cable
plant.

Bearing this in mind, Mr. Foresight already
has procured the proper budgeting to allow for
the following provisions: rather than placing
conduit that only will accommodate the four
cables, he elects to put in oversize conduit,
which will not only allow for the initial place-
ment of two spare cables but at the same time

will provide future ease in replacing existing
cables or adding additional ones.

He also reviews the design and layout for the
proposed routing of the cable and conduit, at
which time he makes some minor changes in
an attempt to limit the number of turns or bends
(sweeps) in a particular cable run. Although
this may have the effect of increasing total
footage slightly, the concern expressed here
is aimed at reducing pulling tension through
the run, therefore minimizing the risk of dam-
age to cables in the initial pulling operation as
well as at any time in the future that cables may
have to be pulled in or out of the conduit.
Another action that aids what has just been
noted is that “good old Rex” has been out on
the job to ensure that the contractor installs the
conduit in such a manner that the sweeps,
where they must exist, are of the widest prac-
tical radius possible. Mr. Foresight under-
stands that certain steps taken today can elim-
inate headaches tomorrow.

The bad. ..

Now let's take an example where the chief
tech, who we'll call Andy Ankshus, takes
charge of a small project where steel conduit
has to be run from the headend to the first pole
350 feet away. The conduit has to run through
a couple of city streets and a bonded, town
approved contractor has to be chosen.

This particular run is placed far in advance
of any actual cable being installed in the con-
duit, because it is being done at the time the
building housing the headend is being erect-

Improper selection of conduit can lead to major problems in the future.
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‘Special consideration
should be given to
longevity and
performance of the
finished product’

ed and the conduit has to be in place before
the floor is poured. Bearing in mind that Andy,
the chief tech, has regular cable duties in a
nearby system owned by the same company,
and having confidence in the piping con-
tractor, he merely indicates the point-to-point,
beginning and end, of the conduit run and
leaves the contractor to do his thing. However,
he has made sure that there are going to be no
sizing problems by selecting 4-inch conduit
for the two cables that have to be fed in later
Four months later, the contractor who has
been building the cable system arrives at the
headend location to pull in the cables. He
arrives fully prepared with a pulling winch,
cable lubricant and all the necessary appar-
atus to pull cable properly. However, he is
disappointed. Andy Ankshus, the chief tech,
assured him that the conduit, which had been
installed by the town approved contractor,
already had a pulling line within it. This was not
the case. What was found, however, was a
totally inadequate, thin piece of string suitable
only as a lead line for a pulling rope. So far no
big problem exists—all the contractor has to
dois tie his regular pulling rope to the lead line
and pull that through prior to setting up for the
cable. And this is attempted; but the foreman
on the scene now is wondering why it seems
rather difficult to get the pulling rope through
4-inch conduit. However, he is very skilled at
his trade and does manage to get the pulling
line through without too much of a problem.
Now it's time for the cable pull. Two jacketed
trunk cables are affixed to pulling grips and
attached to the pulling line and the winch is
started. The first few feet of cable starts feed-
ing into the conduit fairly smoothly and lubri-
cant is being applied liberally to facilitate this
On the other end, however, the winch crew
SOON begins to observe an ever-increasing
strain on the winch and the rope is starting to

COMMUNICATIONS TECHNOLOGY
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Comm-duct is an innovative installation concept. Virtually any
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For more information, please see our card on page 25.



come through with some minor fraying, which
seems to get worse foot by foot.

This situation goes quickly downhill from
here, when in a few minutes and after about a
hundred feet has been pulled in, the tension is
so great on the winch that no further footage
can be pulled in—the job comes to a com-
plete haft! The rope is now frayed so much that
the foreman is not willing to take responsibility
for any further pulling. “Get the chief tech!
What in ‘Knot's Landing’ is going on here?" *}
don't know,” exclaims Andy Ankshus, "As far
as I'mconcerned, there shouldn't be any prob-
lems here. . .."

Okay, what really transpired here? Well it
seems that the piping contractor had no idea

no

® All Manufact

Distribution

Manu rers
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® He ecialis
Ser
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of what kind of cables were going to be in-
stalled in the conduit and didn't use sweeps of
a wide enough radius. Besides that, there
were too many sweeps in the run as well.
These two problems coupled together made
for an impossible situation. Looking back, it is
quite obvious that the chief tech did not follow
any guidelines (which are really common
sense) in order to get the job done properly.

He was too preoccupied with his other re-
sponsibilities to control this vital and “small”
project. Fortunately, redigging in critical spots
along the run, which had to be plotted with a
metal detector, enabled the use of specialized
couplings and proper sweeps to finalize the
project in a manner that was acceptable, but

N
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RMT ENGINEERING INC. )

1129 Koster St.
Eureka, CA 95501
(707) 444-9437
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Two Locations To Serve You

625 E. Taylor Ave
Sunnyvale, CA 94086
(408) 733-4830

which was nowhere near what was originally
intended.

. ..and the ugly

The ugly is a situation that we will explore
very briefly. It involves the illustrious Marty
Messup, underground foreman for Lowball
Construction Inc., which has been selected to
install a single feeder system using .500-inch
cable in 2-inch PVC conduit throughout an
apartment complex.

This is a "turnkey” situation, and the con-
tractor purchases “schedule 20" (for the pur-
pose of this example, let's just say “extremely
too thin") PVC conduit. And furthermore, when
the conduit is placed in the trench, which is not
very deep because Marty has determined that
since the cable is protected by conduit it
doesn't have to go in deep, little consideration
is given to the radius of the sweeps and the
quantity of sweeps in a particular run. A nylon
line is run through the conduit at the time of
installation and the restoration is completed in
a satisfactory manner. All looks well.

On the day that the final cable pulls are to be
made, Marty clips the end of the rope to the
back of his pick-up truck, while another mem-
ber of the crew sets up the reel of cable at the
other end of the pull and attaches the grip to
the cable. Marty hops into his truck, and a third
crew member hollers, "Let 'er rip!" Unfor-
tunately, this poor fellow was straddling the
trench as the whole run pulled up and out of
the ground—conduit and all. In this particular
case, about the ramifications. . .need we say
more?

What appears to be a humorous view should
not be taken lightly, because this is an actual
account of what | have seen happen with my
own eyes in the earlier, free-wheeling days of
cable TV. Reputation and goodwill are not the
only issues at stake. As pointed out in the
above illustration, the lack of common sense
can result in severe damage to property and
more importantly, people. And none of this can
be measured in dollars and cents.

In closing this series on underground cable
installation, | want to strongly emphasize the
need for thorough analysis and proper plan-
ning of any project, regardless of how large—
or not so large—it might be. Special con-
sideration should be given to longevity and
performance of the finished product. So much
plant has been replaced to date precisely
because of the lack of what is really, and
always has been, nothing more than simple
common sense. Let us not become compla-
cent in thinking that our techniques have be-
come perfected. Each new situation we face
provides a challenge when it comes to the
mechanisms of the task, but one thing never
changes, and that is. . .the lessons of the
past!

Anthony DeNigris is president and chief
executive officer of Nationwide CATV Ser-
vices Inc. The company is a complete ser-
vice CATV construction firm offering
engineering, consulting, aerial and under-
ground plant construction, headend and
system design.
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August

Aug. 8-10: Magnavox CATV
training seminar, Chicago. Con-
tact Laurie Mancini, (800)
448-5171; in New York, (800)
522-7464

Aug. 13-15: Magnavox CATV
training seminar, Chicago. Con-
tact Laurie Mancini, (800)
448-5171; in New York, (800)
522-7464

Aug. 15: SCTE Rocky Mountain
Meeting Group business meet-
ing and seminar on data com-
munications, University of Den-
ver. Contact Bruce Catter, (303)
740-9700

Aug. 21: Southern California
Cable Association meeting, Los
Angeles Airport Hilton Hotel. Con-
tact (213) 684-7024.

Aug. 21-23: Jerrold technical
seminar, Denver. Contact Kathy
Stangl, (215) 674-4800

Aug. 21-23: C-COR Electronics
technical seminar, Ontario, Can-
ada. Contact Deb Cree, (814)
238-2461.

Aug. 22: SCTE Golden Gate
Meeting Group "Cable Work-

shop,” Napa Valley College,
Napa, Calif. Contact Pete Petro-
vich, (415) 828-8510.

Aug. 22: SCTE Delaware Valley
Chapter meeting on microwave
systems, George Washington
Motor Lodge, Willow Grove, Pa.
Contact Bruce Furman, (215)
657-4690; or John Kurpinski,
(717) 323-8518.

Aug. 22: SCTE Chattahoochee
Chapter meeting, Holiday Inn-
South, Atlanta. Contact Alice Sol-
tysiak, (404) 393-8772; or Gary
Donaldson, (404) 971-5860/
977-9903.

Aug. 22-24: Magnavox CATV
training seminar, Hartford, Conn.
Contact Laurie Mancini, (800)
448-5171, in New York, (800)
522-7464.

Aug. 27-29: Magnavox CATV
training seminar, Hartford, Conn.
Contact Laurie Mancini, (800)
448-5171; in New York, (800)
522-7464.

Aug. 28-30: Annual Satellite
Communications Users Confer-
ence, Satellite Communica-
tions, Louisiana Superdome, New
Orleans. Contact Kathy Kriner or

Anixter Communications
Arrow Fastener

Awvtek.

Ben Hughes
Blonder-Tongue

Burnup & Sims

Cable Graphic Sciences
Cable Retrievers.

Cable Services Co
CaSat Technology Inc
CATV Services

Channel Master

Charles O. Larson
C-COR

Coaxial Communications
CWY Electronics

Durnell Engineering
Gem Tops

General Cable CATV Division
General Cable/Telsta
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Jones Intercable

Katek

Kennedy Cable Construction inc
Kinsman Design
Lindsay America
MWA-COM Cable Home Group
Magnavox

Multi-Feed

Multi-Link

Mycro-Tek

NaCom

Northern . .

Pat Thompson

Quality RF Services

Rebel Industries Inc

RMS Electronics

RMT Engineering

S.AL. .
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Cheryl Carpinello, (303)
694-1522.

September

Sept. 5-7: Magnavox CATV irain-
ing seminar, Buffalo, N.Y. Contact
Laurie Mancini, (800) 448-5171;
in New York, (800) 522-7464
Sept. 6-8: Southern Cable Tele-
vision Association annual con-
vention, Eastern Show, Georgia
World Congress Center, Atlanta.
Contact (404) 252-2454.

Sept. 10-12: Magnavox CATV
training seminar, Buffalo, N.Y.
Contact Laurie Mancini, (800)
448-5171; in New York, (800)
522-7464

Sept. 12-14: Computers and
Communications International
Worldcom ‘84 conference, Hilton
Hotel, San Francisco. Contact
(415) 574-3145/921-3114

Sept. 18-20: C-COR Electronics
technical seminar, Denver. Con-
tact Deb Cree, (814) 238-2461
Sept. 18-20: Jerrold technical
seminar, Atlanta. Contact Kathy
Stangl, (215) 674-4800.

Sept. 19: SCTE Golden Gate
Meeting Group, seminar on vi-
deo by Tektronix, location to be
announced. Contact Pete Petro-
vich, (415) 828-8510.

Sept. 19-21: Magnavox CATV
training seminar, Ogdensburg,
N.Y. Contact Laurie Mancini,
(800) 448-5171; in New York,
(800) 522-7464

Sept. 20: QV Publishing seminar
on "Addressing Addressability
and Pay-Per-View,” Loews Ana-
tole, Dallas. Contact Barbara
Freundlich, (914) 472-7060.
Sept. 24-26: National Cable
Television Association minority
business symposium, Wash-
ington, D.C. Contact (202)
775-3629.

Sept. 24-26: Magnavox CATV
training seminar, Ogdensburg,
N.Y. Contact Laurie Mancini,
(800) 448-5171; in New York,
(800) 522-7464

October

Oct. 10-12: Magnavox CATV
training seminar, Philadelphia
Contact Laurie Mancini, (800)
448-5171; in New York, (800)
522-7464.

Oct. 15-17: Magnavox CATV
training seminar, Philadelphia.
Contact Laurie Mancini, (800)
448-5171; in New York, (800)
522-7464.

Oct. 16-18: Jerrold technical

COMMUNICATIONS TECHNOLOGY

Planning ahead

Sept. 6-8: Southern Cable
Television Association an-
nual convention, Eastern
Show, Georgia World Con-
gress Center, Atlanta

Oct. 16-18: Mid-America
CATV Association annual
convention, Hilton Plaza Inn
Kansas City. Mo

Oct. 30-Nov. 1: Atlantic
Show, Atlantic City (N.J))
Convention Center

Dec. 5-7: California Cable
Television Association an-
nual convention, Western
Show, Anaheim (Calif.) Con-
vention Center

March 4-6: Society of Cable
Television Engineers annual
convention, Cable-Tec Expo
‘85, Sheraton Washington
Hotel, Washington, D.C

seminar, Columbus, Ohio. Con-
tact Kathy Stangl, (215)
674-4800.

Oct. 16-18: Mid-America CATV
Association annual convention,
Hilton Plaza Inn, Kansas City, Mo.
Contact (913) 887-6119.

Oct. 17: SCTE Delaware Valley
Chapter meeting on amplifier
technology, George Washington
Motor Lodge, Willow Grove, Pa
Contact Bruce Furman, (215)
657-4690; or John Kurpinski,
(717) 323-8518.

Oct. 17: SCTE Golden Gate
Meeting Group, seminar on con-
verters and earth stations by M/A-
COM, location to be announced.
Contact Pete Petrovich, (415)
828-8510.

Oct. 29: QV Publishing seminar
on “Addressing Addressability
and Pay-Per-View,” Harrahs Tri-
umph Place, Atlantic City, N.J.
Contact Barbara Freundlich,
(914) 472-7060.

Oct. 30-Nov. 1: Annual Atlantic
Cable Show, Atlantic City (N.J.)
Convention Center. Contact Jan
Sharkey, (609) 848-1000.

November

Nov. 13-15: Jerrold technical
seminar, Spokane, Wash. Con-
tact Kathy Stangl, (215)
674-4800.

Nov. 13-15: C-COR Electronics
technical seminar, Tampa, Fla.
Contact Deb Cree, (814)
238-2461
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Blister packs and butchers:
What they mean to cable

By Bob Luff
Vice President, Engineenng, United Artists Cablesystems Corp

There is an inevitable force to more seriously
consider in a maturing and price competitive
industry such as ours—"blister pack” service
organizations, for lack of a better term—as a
potentially more cost-effective alternative to
those functions you and | and thousands of
other hardworking and loyal employees pro-
vide for a salary to our respective operating
companies in areas of construction, installa-
tion, customer service, billing, technical oper-
ations and management. Blister pack is the
name | give to “low bid" generic service organ-
izations or contractors whose whole business
is oriented on lowest price rather than per-
formance. | am not referring to the many excel-
lent contractors and service organizations
who offer competitive pricing but draw the line
at sacrificing professionalism and quality
performance.

Blister packs, as everyone is aware, are
those cheap little transparent packages hold-
ing a low quality but overpriced item or two on
a cardboard backing that also serves as the
display mounting. Automotive, grocery and
especially hardware stores are cluttered with
them. Many times the blister pack itself must
cost more than the items in it. But blister packs
are more than a packaging or marketing de-
vice; they have become a business philoso-
phy on which all too many businesses are
built—lowest price rather than cost effective
performance.

It's short sighted creed, maintaining the
highest possible margin of profit by cutting the
quality and quantity of goods and services,
that has sabotaged many of those industries
and careers based on high quality and high
performance. | hope the service organizations
and contractors that support the CATV indus-
try resist the ruinous "blister pack mentality” as
we enter the next chapter of our industry's
development.

As consumers, we all know that the blister
pack philosophy leaves a lot to be desired.
The quality of the basic product and store
service all but disappears, resulting more
times than not in so0 many unexpected prob-
lems and return trips back to incompetent
store personnel, that in the end, there is no
bargain at all. And perhaps worst of all, the
bleeding competition posed by the prevailing
blister pack mentality to buy cheaply regard-
less of performance, dries up needed sources
for quality alternatives at any price.

Unfortunately, like a bad case of poison ivy,
once the lowest minimum performance ap-
proach gets a foothold in an industry, it seems
1o spread no matter how strong the desire is
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not to participate or what medication is later
applied.

Where did the butcher go?

Consider the butcher industry. Not very long
ago, we bought meat from a professional
neighborhood butcher. He knew us by name
and took great pride in his business and the
quality of products and services, much like
today’s cable operator and operating staff. He
was available 1o add his expertise and rec-
ommend cuts for special occasions. We would
not think of going anywhere else to buy our
meat!

Along came the supermarkets with their pre-
wrapped blister pack, scientifically cut and
packaged lower-priced meats, always with
their best side up for more profit, not to en-
hance satisfaction. It forced an end to the local
butcher and his special quality service and
cuts. For a while, even the supermarkets kept
up the "personal” touch with a resident
butcher who you could ring with a buzzer for a
special request, but he did not last long.

Soon the same price pressures that the
supermarket started forced more cen-
tralization and larger off-premises meat pro-
cessing, packaging and distribution. The
supermarkets simply contracted with outside
low bid firms to provide the total service. And
as the local butcher evolved unwillingly from a
visible quality profession to an invisible blister
pack service organization, the quality of the
product, personal service and loyalty of the
consumer suffered. So did the salary of the
butcher, which is the point we are coming to.

CATV demands quality

Outside service organizations and con-
tractors opposed to in-house labor and per-
sonnel have been around in our industry for a
long time. While, as in all things, there has
been a wide range of the professionalism and
quality of work provided, the intent of the CATV
industry has clearly been to select the best
bidder in terms of performance first and fair
price second. As a result, the CATV industry
has always very successfully utilized quality
service organizations and contractors as a
very cost-effective tool in many areas in-
cluding pole setting, walkouts, design, con-
struction and installation.

For example, during the recent franchise
frenzy that made the industry what itis today, a
great deal of emphasis was placed on con-
tractors, and their performance was utmost in
the selection process. Price was no object.
Overall management and quality control of the
work remained with the operating company.
The industry learned early that it cannot con-

tract out responsibility. This type of relation-
ship, even though it resulted in some job dis-
placement from the operating companies to
contractors, was necessary in the natural
course of meeting peak or specialized work-
load demands. Any salary depression that
might have occurred as a result was only
incidental.

As our industry rebounds from the frantic
pace of franchising and historic growth, it is
not only natural but healthy that it pause to
re-evaluate its internal organizational charts
and review On a case-by-case basis, at every
level of operation, in-house labor and per-
sonnel versus third party service organizations
and contractor alternatives.

Service organizations abound

This maturing phase of our $8 billion indus-
try has caught the eye of many existing third
party institutions and is triggering the creation
of many more new service organizations and
contracting firms. Also, scores of the con-
struction oriented firms facing the recent
downturn in new construction demand have
branched out into a multitude of diversified
contract services covering just about every
facet of daily CATV system operations.

The influx of so many new service organ-
izations and contractors, some large and
some small, some with competent staff and
some without, some well-financed and some
desperate, suggests that there are alarming
signs of blister packs making inroads in our
industry.

Many of the new or the more desperate
service organizations and contractors are
offering the traditional specialized services
(construction, installation and billing) as well
as "comprehensive” packages.

At first, this may appear to be a windfall
opportunity for some CATV operators to take
advantage of the wider offerings and lower
prices of the buyers’ market situation as they
review their in-house personnel versus third
party alternatives. It might appear to be some-
one else's free choice (which it is) or worse,
someone else's short-sightedness. But if these
isolated price and personnel trimming cases
develop into a trend, it could force an unwilling
and profound change upon all of us.

Seen any butchers lately, or their
paychecks?
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COMMAND CENTER

It gives subscribers
everything except free service.
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A new dimension in prevention of signal, The TM-1 makes two-way addressability
and service theft. The Command Center available now without any._change to your

allows physical location of any illegal present plant. The TM-1 actually adds more
converter in your system. Protect your asset. benefits without added cost and maintenance.
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service brings your subscribers the instantaneously maonitor credit. The  pRETUTVeiears b reduced
major movies they want when they ~ Command Center provides impulse maintenance, state-of-the-art security.
want them. This means reduced upgrading for all tier services. instantanepus tiering, credit

churn and increased revenue-for monitoring, reduced service calls,
your system and monthly pay-per-view revenue
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The Engineers who live in the
world of headend electronics have
one word to describe Microdyne’s
1100-LPR receivers...

~
Microdyne ‘ Corporation
SATRLLITE /Ty BECAIVER
50~ 1P0

The 1100-LPR is a compact, 4 GH, satellite TV receiver offering commercial quality video and
Microdyne's demonstrated reliability at a competitive price. The ideal receiver for new systems or for
expanding the capabilities of an existing system. The LRP's single conversion 24-channel frequency

synthesized tuner has a stability of + .001% and, with a threshold level of less than 8dB, offers
superior performance in weak-signal areas.

Other standard features include: dual video outputs; single knob front panel channel selector for
easy tuning; front panel adjustment of the video and audio gain; audio subcarrier frequency of 6.8
MHz; and a power consumption of only 20 watts.

The receiver weighs just 5 Ibs., is 1% inches high and fits a standard 19-inch rack.

And, it’s in stock at:

ANCHORAGE: (907)274-8525; DENVER: (303)741-2900, (800)525-7391; FAIRBANKS: (907)456-1815; SEATTLE:
(206)251-6760, (800)426-4821; WALNUT CREEK, CA: (415)932-1220, (800)221-2651; [MIDWEST] CHICAGO: (312)640-1156,
(800)323-6645; HOUSTON: (713)674-8035, (800)231-5006; ST. LOUIS: (314)423-9555, (800)325-8058; [ EAST]| ATLANTA:
(404)449-6533, (800)241-5790; NEW JERSEY: (201)328-0980, (800)631-9603; CINCINNATI: (513)733-9100; TAMPA:
(813)626-7115, (800)282-9164; PICKERING (TORONTO): (416)839-5182; LACHINE (MONTREAL); (514)637-3511.

IN THE U.K., CALL LONDON 01-568-1681 (TELEX 291308)

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

1984 Anixter Bros., inc.



