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Mr. customer

we hear you.

Our friends told us “Sure Vitek
makes the best traps. But even
you aren't perfect.” So we listened.

And we built a better trap.

Introducing Thermalok.

Thermalok is the new Vitek Trap
that incorporates the most ad-

vanced technology in the world. It
addresses the two major concerns

of our customers... frequency
drift and weathering.

We solved the first concern..
frequency drift with temperature
variation .. .by introducing
Thermalok;* with its unique
dielectric assuring that the signal
remains trapped - 2gardless of

temperature extremes (from 0°F
to 100°F).

We solved the second concern
..deterioration by weathering
..with our truly revolutionary

“Molded Strain Relief Connector.
The weakest link in the installa-
tion “chain” was the juncture of
trap and strand. From its first day
aloft, this joint began to deterio-
rate from the inevitable motion of
the winds.

AUGAT R

Quality and Innovation

The “Molded Strain Relief”
Device. applied over the back end
of the Connector, now adds suffi-
cient mechanical strength to
greatly lengthen the effective life
of the trap. It also provides a
highly improved seal against in-
gress by water, humidity or salt
spray.

Incidentally, the Molded Strain
Relief comes in a variety of highly
visible colors, so it provides added
service as a color indentification
tool in auditing.

Find out why it pays to add
some life to your security system.
Get more information on
Thermalok” Write or Call Augat/
Vitek Inc., 901 South Ave., P.O.
Box 111, Horseheads, N.Y. 14845.
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Eliminate the weak link...
with Alpha Standby Power.

® Alpha is the FIRST and ONLY UL/CSA approved Standby
Power Supply in the industry — proof of our commitment
to product safety and reliability.

* Alpha has Remote Status Monitoring systems in operation
with many M.S.0O.’s. Simple plug-in upgrading and
compatible with any CATV amplifier maker. Two
configurations to choose from

® Alpha has the fastest battery recharge time in the business.
Nearly twice as fast as our nearest competitor.

® Alpha has authorized service centres located
throughout the nation. Just in case you need them.
Fast turn around by qualified technicians.

¢ Contact us and find out about the many other
IMPORTANT features.

SO DON'T MAKE STANDBY POWER THE
WEAK LINK OF YOUR SYSTEM. SPECIFY
ALPHA...YOUR BEST BUY IN THE LONG RUN.

ALPHA TECHNOLOGIES See us at the Atlantic Show-Booth 701.

1305 Fraser St.. 0-6 For Sales and Service Oistributed and stocked by:
BeHlingham, WA 98226 in Your Area: Anixter Communications :
TEL: 206-671-7703 Westec Communications. Inc. ~ Micro-Sat s/e inc. Cable TV Services

Chicago, llinais

%

Scottsdale, Arizona Marietta. Georgia Garland, Texas
;305 Eﬁ' Exa.“s Rdbszsn TEL 602-948-4484 TEL, 4049711021 TEL: 214-494-3348  1-800-323-6645
TETJ%J}FQ‘,B{"{‘;’S‘: Westec Communications. Inc. R. Alan Communications In Canada:

Napa, Cahforma Indianapolis. Indiana Anixter-Micro-Sat
7033 An"im AVE. TEL 707'255'20‘0 TEL 317'849’7572 Picke”ng_ Ontario
Burnaby, B.C. V5J 4M5 NCS Industries. Inc. A & M Communications TEL 416-839-5182 — I—

! TEL: 604- 430-1476 Willow Grove. Pennsylvania Minneapolis Minnesota 1-800-263-4655 1 l F

TELEX: 04-356760 TEL 215-657-4690 TEL  612-881-1311 TELEX: 06-981256 l:: - _]
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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 exceptionat
value, with these important features in
common:

O Potting of sensitive circuits—prevents
tampering.

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

O Upgradeability to two-way IPPV.

0 256 tags, 2 million addresses.

0O A/B switch option.

O Built-in self test—for easier servicing.

O Programmable time-out.

O Optional cordless remote control.

O Direct channel entry and AFT.

Now heres 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:

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

3 Programmable output channel—cable

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 |D code—prevents converter
from being used on another system.
Subscriber features are equally notabie.
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.
Theres 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. It’s 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:
O 66-channel capacity—internal A/B

switching for expansion to 132 channels.

CJ Easy-to-use keyboard, on both the re-
mote and on the converter, itself.
L1 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.

o
nial®

Jerrold advances the state of the art:

Baseband and RF converters

you can use in the same cable system.




EMERGENCY
ALERT
SYSTEMS

from Monroe Electronics, Inc.

Model 3000R-74

@ Security Access
@ Local Control
@ FCC Registered Coupler

Several different Override
Systems are available.
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ssiale

Model 3000P-9 PROGRAM TIMER

Monroe Electronics manufactures
other head end controls: Agile
Receiver Controllers, Cue Tone
Receivers, Remote Control
Systems, and Cue Tone Encoders.

Write or phone for literature.
M . MONROE ELECTRONICS, INC.
E 238 Housel Avenue
Lyndonville, NY 14098

Phone: (716) 765-2254 Telex: 756662
Easylink: 62547850
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EDITOR'S LET TERIHITHHTTT

Where do we go from here?

The cable industry has reached a point
where we now have a glut of sateliite pro-
grams. Certainly there will be shake-outs of
programming: changes, additions and de-
letions. But, technologically speaking, has the
cable industry reached an impass? No way!

We now have reached one of the next
phases of cable technology—actively pur-
suing data and security applications. While
we've "wet our feet” with this technology, we
still have a long way to go before aggressively
realizing its profits and rewards

In the following pages of this issue are five
features to help shed some light on the intri-
cacies of data and security technology. Topics
range from developing a plan for implemen-
tation to specialized applications and joint
venture operations

Keeping an ear to the track

On another front, it’s critically important that
the cable industry stay aware of the impending
monopoly of cable and telephone services by
the Bell Operating Companies. As reported in
the Sept. 24 issue of Communications Week,
Wisconsin Bell became the first urban telco to
win the necessary licenses to build a cable
system in its own telephone service area.
Hopefully, this will not be an omen of things to
come

Tom Burka, regional sales manager of AM
Cable was soincensed by the article he asked
us to print his letter to the editor on this subject.
Here it is

"Sadly, | must admit that many cable tele-
vision system operators have still not fully
comprehended the value of their broadband
communications networks they already have
in place. True, many are still only interested in
providing an entertainment function rather
than both an entertainment as well as a utili-
tarian function

“But | must strongly object to the concept of
a ‘'natural monopoly.” | wonder whether the
blatant stifling of potential competitors in the
telecommunications marketplace was the in-
tention behind the AT&T divestiture. | am
amazed that the telephone industry would
want to 'put itself on its back’ for making 'sure
that a cable television system will never be a
competitive threat in Brookfield (Wis.)

"Because the technology to provide the an-
cillary services is already here via coaxial
cable, the telephone industry, with their obsol-
ete twisted-pair plant, is putting up one road-
block after another whenever a cable tele-
vision operator wants to provide any services
but television channels

“For example: excessive make-ready
changes (in a lot of cases to clean-up existing
violations) and lethargic make-ready labor,
exhorbitant pole rental fees that are continu-
ously overturned and brought down to reason-
able levels, to the filing of restraining orders
and suits against cable operators by tele-
phone companies every time the cable oper-
ator wants to transmit data or provide some
other non-entertainment service via coaxial
cable

"The concept of ‘natural monopoly’ is his-
tory. Those of us who are awake in the cable
industry will not allow the telephone industry to
have anything of the sort. If we can provide
ancillary services such as data transmission,
security, panic alarm, load-shielding, meter-
reading. electronic mail, etc., at a lower cost to
the user than other technologies then we'll
have a long and healthy future. But it's about
time the operators of the cable system 'wake
up’ before we get gobbled up by 'natural
monopolies

(The above remarks by Tom Burka do not
necessarily reflect those of management at
AM Cable TV Industries Inc.)

Lastly, but importantly, our heartfelt con-
gratulations to SCTE's new Executive Vice
President Bill Riker. He has done an out-
standing job at NCTA and we're positive he will
be an invaluable asset to the SCTE and the
industry as well

9. o H
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RMS Descramiblers
4 Packages-Gustom designed for your
System’s requirements

B - =

’«/’*‘ T""_

[1] #16D—descrambles up to
16 tiers of service-unlimited
channels per tiers.

[2] #16SD—has all the features
of the #160, plus...the advan-
tage of sound deletion.

[3] #8PPV—descrambles up to 8 tiers of
service-unlimited channels per tier with the
provision for pay-per-view.

[U] #8PSD—has all the features of the #8PPV,
plus...the advantage of sound deletion.

USABLE WITH EXISTING CONVERTERS
{OTHER THAN BLOCK TYPE) WITH OUTPUT ON CHANNELS 2. 30R Y

PLACE, BRONX, N.Y., 10462 - CALL COLLECT: (212) 892-1000 (N.Y. State)
Rico, U.S. Virgin Islands)

ANA, CALIF., 92704 - TEL. (714) 662-1041 - TOLL FREE: (800)247-8435 (Calif.)
Rico, U.S. Virgin Islands, Alaska, Hawaii)

COPYRIGHT 1984 RMS ELECTRONICS, INC




... WON'T BUST YOUR BUDGET
or your back

sadelco. 'nc- 75 West Forest Avenue, Englewood. New Jersey 07631 201+569-3323
Ge

al representative for Europe: Catec AG Luzern/Switzerland, Habsburgerstr 22 Tel 041-23-90.56 Telex: TELFI 78168

We may not look like

a hardware magazine ...
... but we sure as heck
read like one.
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INENA/SITHTTTTHTT
Atlantic Show tech agenda

ATLANTIC CITY, N.J.—This year's Atlantic
Cable Show boasts a top technical lineup
thanks to the efforts and guidance of John
Kurpinski of Cable Services Co. and a SCTE
director. The show—sponsored by the Mary-
land/Delaware, New Jersey, New York and
Pennsylvania cable TV associations—will be
held here Oct. 30-31. The technical sessions
have been prepared and will be hosted by the
Society of Cable Television Engineers and the
Delaware Valley Chapter of SCTE.

Oct. 30

1:30-3 p.m.—Headend Maintenance

Automated testing and logging, video
baseband testing techniques, control of spur-
ious signals, and automatic switching.

Moderator: Charles Cerino, staff engineer,
Comcast Cablevision. Panelists: Jim De-
metrius, system engineer, Manhattan Cable;
Tom Saylor, system engineer, Caltec Cable-
vision; Mike Nelson, operations manager,
Media General Cable of Fairfax.

3:30-5 p.m.—Feedback, Feedforward,
March!

Amplifier improvements for longer cas-
cades and less distortion, including hybrid
applications

Moderator: Joe Majczak, vice president-
engineering, NewChannels Corp. Panelists:
Frank Ragone, vice president-engineering,
Comcast Corp.; Don Dworkin, NYT Cable;
Steve Ramundi, director of engineering-east,
United Artists Cablesystems Corp

Oct. 31

9:30-11 a.m.—Will Your TVRO Be Spaced
Out

Impact of 2 degree satellite spacing and the
new non-adjacent “birds.”

Moderator: Steve Biro, president, Biro Engi
neering. Panelists: Harry Perlow, vice presi-
dent-engineering, Domesticom Satellite Com-
munications; Bill Riker, executive vice pres-

ident, SCTE; Bob Tenton. vice presi-
dent-engineering, Manhattan Cable.

11 a.m.-12:30 p.m.—Microwave Systems:
Care and Feeding

Installation and maintenance techniques,
both in-house and contracted

Moderator: Jack Warner, vice president,
Service Electric Cable. Panelists: Terry
Snyder, district engineer, Group W Cable;
Mark Dzuban, vice president-engineering,
Cross Country Cable; Clift Paul, CATV
specialist

2-3:30 p.m.— System Design: Making It
Easier

Computer aided design (CAD) for broad-
band cable plant, plus multiple-dwelling con-
siderations

Moderator: Tom Polis, executive vice presi-
dent, RT/Katek, and secretary/treasurer,
SCTE. Panelists: Almis Kuolas, American
Cablesystems; Caywood Cooley, president,
Cooley Associates; John Buckett, sales engi-
neer, Scientific-Atlanta

4-5:30 p.m.—Managing Addressability (or
vice-versa)

Operational and budgetary aspects for
maintaining control of addressability and
profiting from the experience

Moderator: John Kurpinski, turnkey sales,
Cable Services Co., and at large director,
SCTE. Panelists: W.A. Devereaux, vice
president-engineering, American Cablesys-
tems; Tom Bird, vice president-engineering,
Rollins Cablevue; Jerry Cruzan, vice pres-
ident-engineering, Cablevision Systems.

Nov. 1
1-2:30 p.m.—Open Forum (bring your
questions)

Practical answers by hands-on experts to
your technical queries.

Moderator: Tom Gimbel, staff engineer,
Comcast Cablevision. Panelists: Tom Staniec,
field engineer, NewChannels Corp.; Mark
Dzuban, vice president-engineering, Cross
Country Cable; John Nichols, vice president-
engineering, Cablevision Industries; Alan
Hahn, president, Stern Telecommunications.

1-2:30 p.m.—Test and Maintenance
Exposed

Newest and best test equipment provided
by suppliers, with hands-on demonstrations
and instructions

Moderator: Jim Emerson, AM Cable/E-Com,
and president, SCTE. Panelists: Bruce Fur-
man, NCS Industries, and president, SCTE
Delaware Valley Chapter; Ron Adamson, di-
rector of technical services, Texscan Corp.;
Diana Riley, sales engineer, Jerry Conn
Associates

COMMUNICATIONS TECHNOLOGY

Riker

Riker fills SCTE
executive VP slot

WEST CHESTER, Pa.—The Society of Cable
Television Engineers announced the ap-
pointment of William Riker as executive vice
president. In his new position, Riker is respon-
sible for directing the activities of the head-
quarters staff and coordinating the SCTE’s
future educational programs and technical
workshops, including its annual national cable
engineering conference, the Cable-Tec Expo,
to be held March 4-6, 1985, in Washington. He
also will coordinate the introduction of the So-
ciety's Professional Certification program,
which is designed to promote technical excel-
lence and replace the FCC’s recently can-
celled practice of issuing engineering
licenses

SCTE President James Emerson said of Ri-
ker's appointment: "Bill was selected by a
unanimous vote of the Society’'s board of di-
rectors. We are very pleased to have someone
with his diverse background in the cable in-
dustry to assist in shaping the future direction
of the Society.” Riker most recently served as
director of engineering for the National Cable
Television Association in Washington. Prior to
joining the NCTA, he was director of engineer-
ing at Showtime Entertainment in New York. He
also has served in various technical capacities
with MSOs including TCl and Maclean-Hunter
Riker is a 10-year veteran of the cable tele-
vision industry, has been an active SCTE
member since 1977, and has served on a
number of the Society's committees. He suc-
ceeds Stephen Cox, who was SCTE's interim
executive vice president.

Society encourages
new meeting groups

WEST CHESTER, Pa.—The Society of Cable
Television Engineers is encouraging the de-
velopment of new local meeting groups to
better serve the membership with the dissemi-
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nation of technical information. Many new
groups have successfully formed and oper-
ated over the past year and are now up for full
chapter status. These meeting groups and
chapters have filled the void for technical in-
formation to the system level technicians and
installers.

The SCTE national headquarters provides a
guide book at no charge and will aid you in

starting an active meeting group in your area.
Your area's regional director also will provide
you with aid every step of the way.

If you are interested in starting a meeting
group in your area or want information on
existing meeting groups or chapters, please
contact: SCTE National Headquarters, P.O.
Box 2389, West Chester, Pa. 19382, (215)
692-7870.

SCTE issues call for papers

WEST CHESTER, Pa.—The Society of Cable
Television Engineers has issued a call for
papers for a national technical seminar on
“Stereo Television,” to be held Jan. 22-23,
1985, in Concord, Calif.

This seminar is intended to provide tech-
nical personnel in the cable industry with
thorough coverage of the issues and develop-
ments in the rapidly changing field of video-
related audio. The emphasis will be on broad-
cast stereo television: what cable must do to
accommodate it and what cable can do to
benefit from it. Also covered will be cable-
exclusive stereo television channels and
stand-alone premium audio services. Topics
will include:
® Ananalysis of the FCC-approved broadcast
television multichannel sound system and its
limitations.

e Reports of early field experience with cable
carriage of multichannel broadcast television
sound.

e Status and interpretation of the FCC ruling
on must-carry of broadcast multichannel
sound on cable.

e Progress reports by manufacturers of
headend, microwave, converter and scramb-
ling systems on providing stereo and multi-
channel sound capability

e Alternate technologies for carrying stereo
and high quality audio through cable television
systems.

e Discussion of the various cable-exclusive
stereo program material.

Finished papers should be 20-25 minutes in
length and should not be product com-
mercials, although technical discussion of
significant product developments related to
the topic of multichannel sound will be
considered.

Authors should submit brief abstracts to
SCTE. % David Large, Gill Cable TV, 234 Gish
Rd., San Jose, Calif. 95112.

NCTA opposes must-carry muitichannel TV sound

WASHINGTON —The National Cable Tele-
vision Association urged the Federal Com-
munications Commission not to expand the
must-carry rules to require cable operators to
carry multichannel television sound (MTS).
NCTA maintained that the cable operator must
have the option to choose whether an accept-
able signal can be carried on a system, and
the technical means by which the signal is to
be distributed.

The association estimated “staggering”
costs for the industry to retrofit existing equip-
ment to carry MTS—costs that may exceed
$700 million and that cable subscribers ul-
timately will pay regardless of whether they
receive or want MTS services

NCTA filed its comments in the FCC's pro-
ceeding on the use of subcarrier frequencies
in the aural baseband of television transmit-
ters. The association said that cable operators
previously stated to the FCC that they wel-
come the advent of stereophonic sound and
will likely provide it where distribution is tech-
nologically feasible. But, according to the
NCTA, the enhanced MTS signal, with its un-
tested consumer appeal, must not be made an
additional mandatory carriage requirement for
cable. Even assuming that must-carry status
for MTS is desirable, the association con-
tinued, there is no evidence that the public
interest demands the costs that would result.
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imposing new technical burdens on cable sys-
tems can be justified only where the public
interest decidedly favors additional regulation.

Noting that commission policy already
mandates carriage of local broadcast pro-
gramming, NCTA said that whatever the valid-
ity of the must-carry rules, the communications
policy concerns that underlie those rules are
not present in this case. While MTS may con-
stitute attractive embellishments to local
broadcast programming, such enhancements
are not essential to assure the programming's
viability

First Data acquires
KMP Computer Systems

OMAHA, Neb.—The cable services division
of First Data Resources announced the ac-
quisition of KMP Computer Systems Inc. KMP
is a New Mexico corporation that provides
micro-computer billing systems to cable tele-
vision operators, and currently has over 100
active systems throughout the United States.

First Data Resources provides data pro-
cessing and management information sys-
tems. The cable services division currently has
over 2 million subscribers on-line, serving
cable systems ranging in size from 1,500 to
180,000 subscribers.

Wegener 1600
chosen to deliver CMC

NORCROSS, Ga.— Turner Broadcasting Sys-
tem has chosen the Wegener 1600 system to
deliver stereo audio for its Cable Music
Channel.

The system provides true stereo audio to
affiliates choosing to carry the new service.
Placed in the FM band of the system, the
stereo sound can be offered to subscribers to
enhance the new video music service from
Turner.

Cable systems already offering stereo to
subscribers using Wegener equipment will
only need to buy expansion cards for CMC in
order to add it to their offerings.

Valley Cable build
ahead of schedule

CHATSWORTH, Calif. —Valley Cable TV's last
70 miles of its 300-mile underground systemin
California's West San Fernando Valley is better
than three months ahead of schedule, accord-
ing to company officials. Valley Cable is using
Integral Corp.'s cable-in-conduit, Cablecon™,
for the 70-mile, new-build and, according to
Hale Coughlin, construction manager for Val-
ley Cable, it's proving to be both a time and
money saver.

"We are able to eliminate a cable-pulling
crew and we have at least a 20 percent sav-
ings in time. Installation is tfaster, there's less
damage to the cable and we have been able to
increase subscriber hookups by 25 percent,”
said Coughlin.

Instead of trenching down both sides of the
street, the constructon crew is able to make
just a saw-cut across the street for drops on
the other side and then fill the saw-cut with an
epoxy sealant. "It decreases the amount of
cable required, speeds up construction and
results in less disturbance for the neighbor-
hood—which makes our subscribers very
happy." said Coughlin. The saw-cut technique
has reduced the build down to 70 miles from
an original 100 miles and has resulted in a total
estimated savings of more than $2.5 million.

Valley Cable TV was franchised in 1980. It
has 58 active channels and over 50,000 sub-
scribers. Over 300 miles of its 1,200-mile sys-
tem are underground.

Canadian association’s
call for technical papers

OTTAWA—The Canadian Cable Television
Association is now developing the technical
program for its 28th annual convention, April
9-11, 1985. Original papers on topics of inter-
est to the cable television community are in-
vited. The convention papers will be published
in a technical digest. The digest should be
available for pre-registrants and during the
convention

Presentations will be limited to a maximum

COMMUNICATIONS TECHNOLOGY



“No problem too great.”

Cable
installs:

Expertise based on 12 years and
3,000,000 connections.

If installs have you feeling
snake-bit, our Installation Services
Division is the solution. We're settin
the pace in both residential and muﬁ
tiple dwelling unit installations. All
of our crews and field supervisors
must prove themselves capable and
courteous on every job—or they
don't go out. We also handle special
projects (like audits, rebuilcf, re-
grounding, converter changeouts
and upgrades), and we specialize in
MDU construction. Cable installs?
No problem!

=) A WA

e

Converter
repairs:

Warranty-authorized by the
industry’s leading manufacturers.

RTK’s Converter Services Divi-
sion is the answer when converter
repairs are eating your ﬁrofits.
We're showing the industry how re-
pairs should be done. Our techni-
cians check and re-check every
component—not just those with ob-
vious problems—so your subscriber
gets back a unit that's as good as
new. We stock parts and supplies for
all models, and back our work with
the most comprehensive guarantee
in the business. Converter repairs?
No problem!

RT/KATEK COMMUNICATIONS GROUP

Installation Services Division []Converter Services Division [] Communications Construction Division

201/678-2083

800/441-1334 Toll Free

(InPA,717/534-1161)

Bob Bilodeau
Chairman-CEO

S
Cable
construction:

We build better cable systems—
from the ground, up.

RTK’s Communications Con-
struction Division takes the hardhat
ﬁcins out of the entire project. We

andle site planning, electronics de-
sign, surveys and strand-mapping,
make-ready, cable and materials
purchasing, aerial and under-
ground construction, debugging,
and maintenance for the life of the
system. We can design a system and
provide full or modified turnkey
construction to the most exccﬁng
specifications. Cable construction?
No problem!

The cable industry’s problem solvers:*

215/269-1946



of 15 to 30 minutes including discussion. Full
length and short papers will be accepted in
both French and English. Slide and trans-
parency projectors will be available and other
audio-visual aids can be arranged upon re-
quest. Persons interested in preparing a paper
for the technical sessions are requested to

Federal rules and regs: Need an explanation?

WASHINGTON —Has your cable system ever had to comply with a Federal Communica-
tions Commission-mandated regulation and or rule? Have you. as an engineer or techni-
cian. ever needed clarification of one of these tederal criteria? If you answered yes to the
above. and that s probably a safe assumption. the following list of FCC offices and cable

submit a one-page. 150 to 200 word abstract
no later than Nov. 30, 1984. If your paper is
selected. you will be notitied shortly thereafter
and your complete paper will then be due Feb
15. 1985. Submit abstract to: Roger Porrier
vice president of technology and planning,
Canadian Cable Television Association. 85
Albert St., Suite 405, Ottawa, Ontario K1P 6A4

New distributors and reps

DENVER —C-COR Electronics Inc an-
nounced the selection of Comlink Systems Inc
as the distnibutor in Canada for C-COR's pro-
ducts. Products to be sold include conven-
tional and feedforward amplifiers. mamn line
passives, power supplies and other equip-
ment for cable television distribution systems
the off-premises addressable converter
SCAT: and data products. including local area
network and spht-band amplifiers and RF
modems. Comlink will sell the products fromits
offices in Canada

ITW Linx Installer Products announced that
Tele-Wire Supply Corp. has become a stock-
ng distnbutor of its coax cable products line
Products to be carried by Tele-Wire are at-
tachment devices' Tapin* clips. Snapin®
baseboard clips. aluminum siding clips. and
Stick-tight cable clips

Panduit Corp has appointed Bar Electric
Agents Inc.. Anchorage, as exclusive sales
representative of Panduit's product line. Bar
Electric Agents will represent Panduit in the
state of Alaska

AM Cable wins rebuild
and turnkey contracts

QUAKERTOWN, Pa - AM Cable TV Indus-
tries Inc., announced the initiation of new- and
rebuild construction for Booth America’s
230-mile system in Anderson, S.C

According to Magbool Qurashi. AM pres-
dent, "The Anderson project involves 190
miles of total rebuld and 40 miles of new
construction, and is valued at approximately
$600,000. Our field services division has
already begun the project, and anticipates
completion early in 1985— including the trans-
fer of 7,200 drops. and certain subscriber
auditing and engineering services before re-
moval of the old plant’s strand and hardware

AM Cable also announced that the com-
pany's field services division has been awar-
ded and already initiated system rebuild pro-
jects for UA Cablesystems in Aspen. Colo
and the Beatrice. Neb. Marysville. Kan
system

Valued at more than $1.6 milhon. the new
contracts consist of rebullding 47 miles of
aenal and underground plantin Aspen, and 96
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TV specialists 1s printed here for your benefit

State(s) covered
Alaska

Arizona
California
Nevada
Utah

Colorado

New Mexico
Wyoming

North South Dakota

Florida

Alabama
Georgia

South Carolina
Tennessee

Hawan

Idaho
Montana
Washington

liinois Indiana
Kentucky‘Wisconsin

Arkansas
Louisiana
Mississippl

Delaware Maryland
West Virginta
Dist. of Columbia

FCC office

1011 E Tudor Rd.. Rm 240
P O. Box 102955
Anchorage. Alaska 99510
(907) 563-3899

3711 Long Beach Blvd.. Rm. 501
Long Beach. Calif. 90807
(213) 426-4451

7840 EI Cajon Bivd., Rm. 405
La Mesa. Calif. 92041
(619) 293-5478

423 Customhouse. 555 Battery St.
San Francisco. Calif. 94111
(415) 556-7701 2

12477 W. Cedar Dr
Denver, Colo. 80228
(303) 236-8026 7

Koger Bldg., Rm. 203
8675 NW. 53rd St
Miami, Fla. 33166
(305) 350-5542

Interstate Bldg.. Rm. 601
1211 N Westshore Blvd
Tampa. Fla 33607
(813) 228-2872

Massell Bldg . Rm 440
1365 Peachtree St NE
Atlanta. Ga 30309
(404) 881-3084

P O Box 50023
Honolulu, Hawaii 96850
(808) 546-5640

3256 Fed Bldg 915 2nd Ave
Seattle. Wash 98174
(206) 442-7653 4

230 S Dearborn St, Rm. 3940
Chicago. . 60604
(312) 353-0195

1009 F Edward Hebert Fed. Bldg
600 South St

New Orleans. La 70130

(504) 589-2095

1017 Federal Bidg
31 Hopkins Plaza
Baltimore. Md 21201
(301) 962-2729

(Continueq)
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There was a time when communications were simple . . .
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S|mple.

Power Products

C-COR Power Products keep you in control of
your data communications or cable TV system
despite utility power outages, brownouts,
lightning strikes and transients. A PowerVision
headend uninterruptible power supply (UPS)
provides up to 900 watts of power at 115 Vac
for up to 3.5 hours after the utility power fails.
Standby power supplies of various output
voltage ratings are available for pedestal,
pole or strand mounting. Solid state transient
suppressors achieve reliable, non-destructive
surge arresting with automatic reset. A small
surge protection module uses a voltage
foldback phenomenon to most effectively

protect amplifiers and similar equipment from \ {
overvoltages. All are cost-effective, \ 'd
sophisticated, yet simple. -

Call or write today for the full story on C-COR
Power Products.

ccon

ELECTRONICS

60 DECIBEL ROAD e STATE COLLEGE, PA 16801  814-238-2461
Call toll free in continental U.S. (except PA) 1-800-233-CCOR ¢ TWX: 510-670- 3513

C-CORELECTRONICS, INC . 8285 SW NIMBUS AVENUE, SUITE 1341, BEAVERTON, OR 97005 TEL: 503/644-055
C-COR EUROPE BV P.O. BOX 3000, 1300 EA ALEMERE-STAD, THE NETHERLANDS 34-3240-32945 TELEX. 70277 NMBOMNL DATACABLE
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LL OF CURVES,
E SPEED LIMIT.

No matter how well you plot your course, installing miles of cable always throws vou a few curves.
And if you rely on standard low loss coax, it’s easy to get stuck up a pole or bogged down in the
trenches.

M/A-COM’s new Quantum Reach" can put you back on the fast track. Since it’s the most
flexible trunk cable on the market, it takes curves with ease. You'll need fewer splices and there’s
less chance of connector pull out or signal degradation than with the cable you're using now.

QR comes in trunk and distribution sizes in a variety of standard, flooded and armoured
configurations. It goes up a lot faster and costs only a little more than standard GID so you can
probably afford to reach a lot of rural extensions vou've had to dis-

regard before. ,
If you're in a big hurry to try it out, call us toll free at 1-800-438- M/AE
3331. Ask for QR, the fastest cable on the road.

MIA-COM Cable Home Group, PO Box 1729, Hickory, NC 28603, 800-438-3331, in NC 800-222-6808, telex: B02- 166

(L]l
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State(s) covered

Connecticut/Maine
Massachusetts

New Hampshire
Rhode Island/Vermont

Kentucky
Michigan
Ohio

Michigan
Minnesota
Wisconsin

lowa/ Kansas
Missour
Nebraska

New York
New Jersey

New York

FCC office

1600 Customhoust
165 State St
Boston, Mg

691 Federal Bldg

316 '\a Robert &

St. Paul, Minn. 55101

(612) 725-7810

Brywood Office Tower, Rm. 320

8800 E 63rd St

1307 Federal Bldg
111 W. Huron St
Buffalo, N.Y. 14202

(716) 846-4511.2

(Continued)
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Kick up your
‘ heels'p y

It's the 25th Annual Texas
Show, January 30th, 31st and
February 1st, 1985 in San An-
tonio, Texas.

Join us for a grand and gala
toast to our Silver Anniversary
Convention and Trade Show.

» Advanced marketing

seminars.

* Best exhibitor’s show, ever!

» Great entertainment, fes-

tivities and good times.

You know that it’ll be a
great time . . . SO make plans
naw to join the celebration of
a Quarter-century of service to
th&Cable TV industry.

- The Texas Show-
Silver Anniversary
¥ For advanted reservations, contact:
5!2/474 2082
' S -Or write;
¢ P.O. Box 13518

s L)) Austin, Texas

‘». 78711

miles of aerial plant in Beatrice/Marysville

In addition to undertaking both projectson a
turnkey basis, including system design, mate-
rials purchase and installation, AM will fully test
the completed system before turning it over to
UA Cablesystems

Oak gets 1.3 million order

SAN DIEGO—0ak Communications Inc
received a $1.3 million order from Sun Cable-
vision of Hawaii for its addressable SIGMA
System subscriber control cable television
equipment. Up to 10,000 SIGMA home ter-
minal units and associated headend equip-
ment are to be delivered

Sun Cablevision serves 7,700 subscribers
on the island of Hawaii

C-COR increases
production workforce

STATE COLLEGE, Pa.—C-COR Electronics
Inc. announced a plan to increase the pro-
duction workforce in its State College and
Altoona, Pa., manufacturing facilities. Pro-
duction supervisors and manufacturing per-
sonnel are being hired in the area of assembly
and testing. Since May, a total of 83 people
have been hired to handle the increased pro-
duction workload. In addition, C-COR has
leased 16,000 more square feet, at its manu-
facturing plantin Altoona, to handle increased
production. The recession in 1983 had forced
C-COR to cut back on the production work-
force. however, improved order input since
January has necessitated the rehiring of some
personnel and the hiring of new people to
handle increased sales. Products in demand
include feedforward and local area network
amplifiers, status monitoring systems, main
line passives and other electronics for data
transmission and entertainment cable
systems

Jerrold moves N.Y. office

HATBORO, Pa.—The northeast region sales
office of the Jerrold Division of General Instru-
ment, under the direction of Charles Cooper,
has been relocated to 31 W. 34th St. in New
York. The telephone number is (212)
760-1700

Sprucer technology
boosts NYT Cable revenue

CHERRY HILL, N.J.—NYT Cable TV an-
nounced that its test of the Sprucer® two-way
addressable converter system at McGuire Air
Force Base and Fort Dix Army Post has pro-
duced a dramatic increase in revenue in its
first eight months

According to David MacDonald, cable
group director for The New York Times Co
revenue per subscriber has increased by 69
percent to $25.76, while revenue per homes
passed jumped by 80 percent to $13.55
"There is no question,” said MacDonald, “that
the Sprucer system has made a substantial
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Texscan Instruments:
3169 N Shadeland Ave.
Indinnapolis; IN

(317) 545-4196



Oscilloscope display of an | and Q eye pattern of a
QPSK-modulated signal (T1 data rate) for broadband transmission.

Future institutional nets

By P. Randall Bays I-Net advantages
The CATV comp
y ¢ abl ‘:
tiating wit
widel
VIEWHS wit g (
ar e re pa

req
1es was that the franchise lay an add a

was born the ins onal network or |-Net
-Net has been vi
as having many benefit )oth mur S y
o]l S n r port
an |-Net ca palt
ind businesses together to form a
{ropolit o fe ala a
ipplication well e} [ 5
traffic management dit df W W

20 NOVEMBER 1984 COMMUNICATIONS TECHNOLOGY




April 1984, page 26). No additional installation
equipment or charges would be required. |-
Nets could allow a customer to have con-
tinuous full duplex transmission and reception
of voice, data and full motion video tele-
conferencing. This would be advantageous to
a customer wanting to link two buildings miles
apart but within the I-Net. Ideal customers
would be schools. hospitals. banks. building
developers. communication resale services.
other common carriers (OCCs) and muni-
cipalities. to name but a few

The I-Net would enable customers to capi-
talize or make more efficient use of their com-
munications and electronic monitoring
equipment by hubbing all digital trans-
missions in one location. By hubbing com-
munications traffic. equipment needs could be
added or subtracted via a simple RJ11C wall
plug. Also. communication services could be
purchased at a less expensive rate than if
each building were to purchase these services
individually. Hubbing communications on an
I-Net could be as much as 60 percent less
expensive. and has shown to be more efficient
than if the same services were to be pur-
chased from a BOC

In addition, customers such as banks and
municipalities could manage the energy and
security requirements of their branch offices
along the I-Net from a central location. This
means less equipment and personnet would
be needed for these requirements and direct
variable costs would obviously decrease
through economical management of these
facilities.

Specialized applications

There is definitely more application avail-
able on this specialized network for the I-Net
operator. Long distance telephone resale is
becoming a major topic in the telecommun-
ications arena. Least-cost-routing has been a
profit generator for years in hotels and now 1s
taking root in the so called “smart building.”
Basically. a reseller buys long distance ser-
vices at wholesale from many long distance
companies. A computer is programmed to
route each call in the most economical manner
depending on destination and time of day. The
reseller pools together all the telephone calls
and electronic mail from independent parties
into a focal point to increase volume and then
resells the telephone service above wholesale
but below what it would cost if the customer
was calling directly to the long distance com-
mon carrier

The same concept applies in an I-Net envi-
ronment. All the buildings’ telephone calls on
the I-Net can be pooled together at the CATV
company's headend and routed to their desti-
nation. In addition, all electronic mail. fac-
simile, telex. video and videotex traffic also
can be routed at the same time over the same
medium: something the BOC architecture
cannot yet do

In view of an increased demand for smart
buildings. hospital annexes and municipal ef-
ficiency requirements. an |-Net operator can
create or employ a management company for

'The communication
quality and quantity is
greater on the I-Net
than on the BOCS’
outdated circuitry
and architecture’

I-Net customers having energy and security
management requirements. Electronic energy
and security management equipment oper-
ates in conjunction with a central processor at
speeds no greater than 9,600 bps. A central
processor. located at the I-Net headend.
could monitor the entire network with minimal
bandwidth usage. The remaining bandwidth
could be used to transmit high-speed data,
voice and video

Forexample. consider a hypothetical metro-
loop in Phoenix. Ariz. If this |-Net were oper-
able. it would pass over 25 million square feet
of office. municipal. hospital. hotel and school
buildings in its 20-mile circuit. Interestingly
enough there is projected another 5 million to
10 million square feet in the next seven years.
This is but one metropolitan area in the United
States ripe for an I-Net offering enhanced ser-
vices. These services would save municipal
and business organizations thousands of dol-
lars in telephone, energy and security man-
agement equipment, as well as save time,
increase efficiency and productivity, and re-
duce personnel demands. These services
also would benefit the CATV company's return
on investment at a time when video entertain-
ment services are falling prey to competition in
other industries such as VCR and home
satellite.

According to officials at the 1984 Satellite
Communications Users Conference in New
Orleans. by 1986. 2.5-foot Ku-band earth
stations will be in mass production for home
use with costs estimated to be less than $500
per system. With this in mind, why is the |-Net
taking so long to develop?

Why the hold up?

This is a complex question that cannot be
answered in simple terms. In most cases mul-
tiple system operators (MSOs) are shaping the
market for institutional networks. But there is
some hesitation about the future of the regu-
lations involving these services. It seems as
though there are two bodies that control the
fate of the I-Net, the Federal Communications
Commission and each state’s public utilities
commission (PUC). The FCC basically has
given the okay to operate competitively
against AT&T but has left the question of com-
petition with BOCs in the hands of the PUCs.
There seems to be some skepticism as to the
degree an I-Net operator can compete without
having to be regulated. By installing an up-link
in each metropolitan area that an MSO has
franchise rights to. it is quite possible a CATV
company could become a telephone com-
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pany. Multiple system operators fear that they
would be regulated; which is not what the
MSOs nor the regulatory agencies want.

Little continuity exists between PUCs re-
garding the subject of institutional networking.
Some PUCs favor limited competition, others
totally disallow such ventures from developing
into anything profitable.

In Portland, Ore., Rogers Cable has been in
and out of the courts trying to implement an
I-Net. The last ruling was in favor of Rogers
Cable. but only on a limited scale. Among
other things, Rogers is having trouble getting
rights-of-way on telephone poles. They have
decided to take a back seat for a while but still
maintain what is currently operable.

Rogers in San Antonio, Texas, is actively
working with other telecommuniction com-
panies in establishing a multimillion dollar
teleport—one of many being developed
nationwide. Thus far, the Texas Public Utilities
Commission has not had any response from
the local Bell Operating Company regarding
this project. Rogers is supplying the terrestrial
link to San Antonio’s metroplex. The |-Net is
expected to be activated in the late fall.

Rogers in Minneapolis is still building its
I-Net and is receiving a lot of corporate atten-
tion but no response from the BOC, yet. It
plans to activate the cable the first part of
1985.

Manhattan Cable in New York seems to be
the most active I-Net in operation. The New
York PUC has given Manhattan Cable limited
rights to operate data for 17 companies in a
private environment.

Probably the most talked about I-Net in op-
eration is Commiline in Omaha. Neb., a sub-
sidiary of Cox Cable Communications Inc.
After activating some of its |-Net for data. the
Nebraska PUC issued a cease and desist
order against the offering of non-video serv-
ices. But the ruling was overturned in a federal
court, further suggesting that a common car-
rier regulation was inappropriate.

New Mexico's PUC, on the other hand, has
held that New Mexico cable operators must
obtain a certificate of convenience and
necessity from the PUC before offering data or
message transmission services. Even if prop-
erly applied for, it is unlikely that the certificate
will be granted

In Arizona, the PUC is seemingly leaning
toward active competition with the BOC. As of
Aug. 1, the Arizona Corporation Commission
has agreed to resale services within joint ten-
ant building environments — a step that should
help pave the competition status of an |-Net
operator.

The National Cable Television Association is
further aware of on-going regulatory pro-
ceedings instigated by BOCs in Colorado.
Kansas, Missouri, New Jersey, Oklahoma, Or-
egon and Texas. Decisions in these states will
inevitably shape the future of the institutional
network. Despite the regulatory battles. a mar-
ket is actively developing that could make the
I-Net profitable in the near future (2-6 years)
and minimize the CATV company'’s regulatory
risks.
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Market development

Joint tenant networking is a concept that has
been talked about for years but has taken root
only recently. Basically, joint tenant network-
ing involves a building that hubs tenant tele-
communication traffic as well as the energy
and security requirements into one focal point
for processing. As described in the I-Net man-
agement system, a building manager buys
public utility services at wholesale and resells
the services to the tenant for less than if the
tenant were to purchase the service indi-
vidually. Conceptually, the tenant saves time
and money, among other things, and the de-
veloper makes money

Developers share the same skepticism as
I-Net operators. They instali the resale facilities
and hire a management company right about
the time the pendulum takes a back-swing in
favor, this time, of the BOC. Developers know
that their new buildings could take years to fill
Even then, they are not sure the tenants will
want to use their facilities. Therefore, they
would welcome the opportunity to recruit cus-
tomers from other buildings without having to
wait for the local BOC to supply a tie line that
could be inadequate in months to come.

Networking, therefore, would take place all
along the I-Net. The developer or building
management company would, in essence,
develop a market for the I-Net operator plus
share the interest of local telephone
competition.

Most of the larger MSOs are planning. if not

already implementing. an I-Net. Practically all

have said they have been approached by

developers wishing to link buildings together.

These developers also have shown interest in

the concept of institutional networking, but

would like to keep a low profile at this time

The following lists some MSOs that are ac-
tively developing I-Nets. This list is not in-
clusive of all I-Nets.

1) Storer Communications has mentioned
that it has 10to 13 I-Nets including one that
is 90 miles long in Arkansas. Most are
transmitting data for schools or local
governments; others have not been
activated

2) Times Mirror Cable is operating video tele-
conferencing at a West Hartford, Conn.,
school.

3) General Electric Cable is operating an 1-
Net in Peoria, ., for security, traffic and
energy management applications; al-
though not on a large scale

4) United Cable is working with MCI on some
limited tests.

5) American Television and Communications
Corp. actively is pursuing I-Nets in its fran-
chised areas with an emphasis not oncom-
peting with the BOCs but enhancing their
capabilities

6) Heritage Communications is developing
I-Nets on a limited basis and is watching
the smart building area unfold as a viable
market.

7) Viacom in California is working on a limited

test with GTE Sprint.

8) CommuniCom in California has over 30
miles of I-Net cable laid within a major
portion of Los Angeles’ business area, but
is pending litigation. It also is pursuing
actively the microwave and fiber networks
to enhance service offerings. If successful
in its fight for PUC approval, Communi-
Com'’s |-Net could be the turning point for
I-Net approval across the nation.

United we stand. ..

These and other MSOs could be called the
pioneers of a great metropolitan need. But, like
all pioneers, they must have supportin order to
survive. If this concept is to take root and
succeed as a viable enhancement to the digi-
tal needs and requirements of metropolitan
areas, focused attention should be givento the
major institutional networks that are ready to
deal. But, as one cable company spokesman
said, “We are too small to fight the BOC's 20
lawyers; we can only afford one.”

To sit back and watch as some of the more
aggressive |-Nets fight will be as detrimental
as the battle at Little Big Horn. CommuniCom,
Rogers and Commline are keys to paving a
favorable path to institutional networking. If
they lose, where does the I-Net stand? Faced
with Ku-band and video rental competition,
how much longer can the MSO last with its sole
dependency on the mature video market? It
will be a set back in human progress ifthe |-Net
must cease and desist.

WE ENGINEER
EXCELLENCE

FEATURES GL-2600

® Any output frequency 2-13A-W

® Channel selector concealed within front
panel for easy accessibility with security

® Eliminates need for plug in modules

® +60 dbMV output level

ISS FREQUENCY AGILE MODULATOR

WITH SAW FILTER

FEATURES GL-2500

® Cost effective

® Audio video loop thrus for future stereo
and scrambling

® No external power supply needed

® Adjacent channel operation

ISS is backed by years of experience in both the commercial as well as consumer TVRO Industries. Skilled

engineers have dedicated themselves to produce only the highest quality head end equipment. Equipment

needed to generate increased revenues as well as satisfied viewers for our customers. We think you will
agree our products meet your specs. For more information call or write:

INTERNATIONAL SATELLITE SYSTEMS
2225 Sharon Road, #224 - Menlo Park, CA 94025
415-854-8987 Telex 833524 ISS
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LECTRO WON'T LEAVE
YOUR SUBSCRIBERS
OUT IN THE COLD.

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

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

Sentry Il Features

* Totat modular construction, * Under-voltage protection. e MOV surge protection, standard.
customized to yout needs. ¢ Top or bottom battery position, optional. e Optional heavy-duty surge

* Automatic switchover when * Accommodates group 31batteries. protection available.
either module is unplugged. ¢ Ground or pole mount. ¢ Optional daily battery exercise

* Auto restart overload protection. e Status indicator lights. charge available.

e Constant voltage taper charger. * Metered battery voltage & ¢ Stand alone status monitor or
(recommended by battery manufacturers)  outputcurrent OEM interface available.

L :
“ ‘ Bur::clzﬁ&ms

The Natural Cholce.
(404) 353-1159/(800) 551-3790



No matter what technology is unfolded next, two
things are for certain.

One, your customers will want it.

And two, this system will welcome it.

That's right. This is the Z-TAC® addressable
system from Zenith. Built with the future in mind.

As you may already know, we designed the
Zenith Z-TAC system to be VCR friendly, with a remote
control that allows your customers to preprogram
their Z-TAC and VCR to record multiple programs on
different channels. But that’s only the beginning.

We've really designed Z-TAC for the future. With
features like our Redi-Plug™ option which allows you
to tap into advanced technologies for tomorrow's

customer services like TV stereo, two-way, and teletext.

So you won't have to worry about replacement for
a very long time.

You can't find a more solid investment. Because
no matter what the future brings, you know the
Z-TAC system will keep paying you back.

After all, it's the only system that has earned
the Zenith name.

For more information contact Zenith CATV Sales,
1000 Milwaukee Ave., Glenview, IL 60025,

(312) 699-2110.
cable

Zem
products

THE QUALITY GOES IN BEFORE THE NAME GOES ON?

©1984 Zenith Electronics Corp.




The Florida State Radio Network has successfully employed a portable system that is
capable of transmitting and receiving up to four separate SCPC broadcast-grade circuits.

Satellite data:

By James B. Grabenstein
Senior Applications Engineer, Satelite Communications,
Microdyne Corp

When Marconi made his first radio trans-
mission in 1895, he used a spark gap to gen-
erate the RF power and a simple coherer to
detect the recovered RF energy. To identify
these signals, he sent Morse code, a series of
dashes and dots. This RF carrier relayed the
information in digital form. If you think about it,
Marconi sent the first data transmissions.
Webster defines data as, "information; facts or
figures from which conclusions can be in-
ferred.” So RF data transmissions are not new;
they are as old as radio transmissions them-
selves. As for satellite communications, 1984
marked the 25th anniversary of the first tele-
vision and telephone transmission by satellite.
And data was part of the early telephone
traffic.

Low-cost data transmissions

So what is new? The cost of sending infor-
mation via satellite is new. In the beginning of
the satellite communications era, the only way
to send satellite signals was to own or lease a
full transponder. This was a multi-million dollar
investment that required high capitalization
risk and extensive engineering planning to
protect that investment. One of the most suc-
cessful uses of satellite transponders has
been supplying services to the cable tele-
vision industry, with which you are aiready
familiar.

Partial transponders

A technology you may not be familiar with is
the use of partial transponders. Partial tran-
sponder is the name given to a system that
allows you to lease only the amount of band-
width and power you need to send information
through a satellite. This partial transponder
space is available from Western Union, GTE
Space Net and National Public Radio. All of

A new era?

Figure 1: tstimated C-band
partial transponder cost
Per month based
EIRP on one-year
dBw Watts contract
7 5.01 $ 1,060
8 6.31
9 794 1,570
10 10.00 1,910
11 1258
12 1585
13 19.75 3,610
14 2511
15 31.62
16 39.81
17 50.11 8,710
18 63.09
19 7943
20 100.00 17.210

these carriers have their own rates, but as a
rule of thumb, a 10 dBw effective isotropic
radiation pattern (EIRP) signal with a 50 kHz
bandwidth will cost approximately $2,000 per
month on a one-year contract. As much as 40
percent savings on space segment can be
realized by obtaining a contract for the life of
the satellite from the partial transponder
suppliers.

Typically, the EIRP of a C-band satellite
transponder for television is about 32 dBw. It
requires about 1,000 watts of power into a
10-meter antenna to uplink the television sig-
nal. The single channel per carrier (SCPC)
signal requires about 7 watts of power into a
5-meter uplink antenna to develop a 10 dBw
EIRP out of the satellite. This use of lower
power reduces the cost of the equipment to
build the system.

As in all physical properties of RF trans-
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‘SCPC is opening a new
era, not only in data
communications, but
also in the low-
frequency analog
world’

missions, there is a trade-off to consider. The
frequency response, bandwidth and power
are all proportional to one another. The higher
the frequency response, the wider the band-
width that is required to pass the signal. Every
time the bandwidth is doubled, the power to
override the noise in that bandpass must be
doubled. The advantage of using narrowband
SCPC is that you only have to buy the space
segment you need to transport the information
you require.

Almost every radio network has gone to
satellite distribution over the past two years.
The reasons: cost-effectiveness, high quality
and reliability. Some radio networks were pay-
ing as much as $30,000 a month to distribute
signals over state and regional landlines
whose quality and reliability were inadequate.
The savings in monthly landline operations
costs will not only pay for the SCPC space
segment, but also will pay for the equipment
within a few years. Thus, services that have
been traditionally sent over twisted pairs can
now be sent via satellite in a more cost-
effective manner.

National Public Radio was one of the first to
use SCPC sateliite signals to distribute radio
programming. It used two 17 dBw EIRP car-
riers with 200 kHz of bandwidth to distribute its
stereo services. The results are excellent and
far exceed the quality of twisted pairs.

Low-speed data transmission

Just as SCPC systems have proven to be
cost-effective for radio networks, so too can
they be cost-effective for data transmission,
particularly at the lower bit rates. As the fre-
quency, or data bit rate, goes up, the cost of
transmitting that data goes up dramatically
(Figure 1). Unquestionably, there is a need for
transmission of mid- and high-speed data via
satellite. But there is also a need for inex-
pensive, reliable dish-to-dish communications
of lower-speed (300 bits to 19.2 kilobits per
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Three Remote Control Levels.

Heres a big extra revenue producer that fits
in the palm of your hand. Oak’s addressable
Sigma System remote control unit lets your
subscribers choose from three different com-
binations of features, at three different price
levels.

The economy package comes with the
channel selection buttons,
channel up/down, last
channel recall and remote
on/off.
The intermediate pack-
age includes all economy
package features, plus vol-
ume up/down and audio
mute.
The deluxe package

" gives subscribers all the economy and mid-
range features, plus favorite channel memory
and electronic parental control.

All three packaging options are download-
able from the headend, so you can stop, start
and change packaging options without making
a service call. What's more, you can authorize
each Sigma remote handset to work only with
a Sigma set-top decoder. You won't have to worry
about your subscribers using unauthorized
remote control units.

Two Types of Tiering Control.

Sigmas addressability does more than just
let you offer subscribers an advanced remote
control unit. In addition to 56 regular

authorization tiers, Sigma offers 28 special or
group authorization levels. Special levels are
specifically designed to authorize subscribers
for pay-per-view and also facilitate emergency
alerts and other group-oriented functions
defined by you.

Ten Different Kinds of Self-Diagnostics.
Should a problem occur with the home
terminal unit or else-
where in the system,
a code number will
appear on Sigmas L.E.D.
display. When your
subscriber calls, you
can immediately identify
the problem and in
most cases correct it
from the headend. This
saves you the expense—and your customer the
inconvenience—of an unnecessary truck roll.

Call Us Today.

Hear the complete story on Sigma’s advanced
security and sophisticated subscriber features.
Contact your nearest Oak representative or call
us directly. We'li show you how Sigma makes
extra profits more than a remote possibility.

"“I{ Communications Inc.

16516 Via Esprillo, Rancho Bernardo, CA 92127
Telephone: (619) 4511500, Dept. JS

See us at the Western Show, Booth #1840.



Dy remote control.

Dual L.E.I. Transmitters—For wide-
l T’_,___,.- angle operation, even from more than
= » 30 feet away.

Battery Indicator Light—Illuminates
: with each keypad actuation to indicate
\N battery condition.

scriber selectable code locks out

interrupted.

Variable Rate Channel Scan—Continu-
ous button pressing gradually increases
the scan rate, so the tuner sprints
rapidly to additional channels.

Favorite Channel Memory—=Subscrib-
ers can store an unlimited number of
frequently-watched channels in mem
ory and recall them quickly.

Last Channel Recall—Allows subscrib
ers to switch instantly between two
channels.

Fully Redundant Keypad—All keys on
the remote handset also appear on the
Sigma set-top unit.

Parental Control— A four-digit sub-

unwanted channels, even if power is



Figure 2: SCPC satellite emergency network mobile uplink
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second, perhaps as high as 56 kbps) data.
Such data can now be sent over acoustical
modems linked to an analog SCPC system ata
significant savings in cost and improvementin
reliability when compared to landlines.

In addition, these systems can provide serv-
ice where no phone lines are available. Re-
mote construction sites, offshore ail rigs and
public service and safety communications cir-
cuits that must be independent of phone lines
during natural disasters or a national emer-
gency are all examples of such applications.

The technology for meeting these appli-
cations is here now. For example, the Florida
State Radio Network has a system using a
converted van that is capable of transmitting
and receiving up to four separate SCPC
broadcast-grade circuits. A transportable
12-foot antenna makes the van operable any-
where in the continenta! United States and
allows the station to establish communications
with other state and regional networks at the
flick of a switch. Through the use of modems,
data has been sent through systems of this
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type at baud rates of 4,800 bits per second,
with zero bit error

Narrowband telephone-grade services
Another service that can save space seg-
ment costs by as much as 40 percent is the
use of even narrower band telephone-grade
services. This type of system will work on a 7
dBw EIRP carrier with an occupied bandwidth
of 30 kHz. (See Figure 2) The decrease in
power of about 2.2 dB from 50 kHz to 30 kHz
bandwidth and use of a 12-foot antenna will
give you about the same performance as a 10
dBw EIRP signal with a 10-foot antenna (50
kHz bandwidth system). This system can be
interfaced to a standard four-wire telephone
switch control. It will handle up to 4,800 baud
data channels and will interface with standard
telephone interconnect switch systems. This
technology is used on offshore oil rigs and
uses the same circuits as data and voice
communications to the mainland. The system
can place single channel per carrier signals at
50 kHz spacing on a transponder. The number

of channels is limited only by the type of up-
converter and amplifier used on the system.
The telephone 3.2 kHz response modulator
and demodulator are housed in the same rack-
mount chassis, which allows the units to be
racked and stacked to a custom communi-
cations interface. The same chassis can
house two modulators or two demodulators.
A word of caution in closing: All satellite
circuits require a certain fade margin de-
signed into the system, including data satellite
systems. The higher the data rate, the more
power is required to override noise in the
bandwidths which that data will occupy. So
you should carefully consider the maximum
data rate that will do your job and the amount of
head room, or extra bandwidth, that you need
for system reliability. Single channel per car-
rier is opening a new era, not only in data
communications, but also inthe low-frequency
analog world. We have an opportunity to ex-
pand this industry. The tools and the equip-
ment are here; it's a matter of applying them to
today's requirements. (
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If you thought microwaves were too
rich for your system...look agcunl

= .-
Micro-Beam™ —Performance proven in over a year of rrouble free, revenue producing operation at 9 different sites.

Look at MICR@BEAM ]

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 barriers—without expensive heated/air-condi-
tioned transmitter buildings.

Using just one Micro-Beam™ transmitter (mounted behind the
antenna) you can send as many as 52 channels up to 14.5 miles
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 muiti-channel microwave transmission : . 2
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 a look athow much
it's goingto costyou. Then take a look at Micro-Beam™. For more
details call, or write:

.:.1:‘\},. channel master
LA satellite systems
Wz Subsidiary of Avnet, Inc., Industry Drive,
Oxford, North Carolina 27565 (919) 693-31441




A realistic approach
to data communications

By Franc Stratton
Manager New Business Development Viacom Cablevision

A realistic approach to the implementation
of data communications service over a broad-
band cable TV system impacts five crucial
planning areas: 1) technical, 2) operational, 3)
marketing, 4) regulatory and 5) financial. Each
of these issues is important and inter-
dependent on the others. A thorough under-
standing of each viewpoint should enable a
CATV system to logically implement a profit-
able data communication service; or reject
implementation based on a reasonable finan-
cial and operational mode.

Technical planning

Paramount among the many technical con-
siderations that pre-qualify a cable system is
the immediate potential for the system to im-
plement a workable return path for two-way
communications. In order to pre-qualify, sys-
tem plant minimally should:

1) Have mid-split or sub-split return trunk and
feeder amplifiers with two-way capability.
Have a total designed or measured carrier-
to-noise (C/N), for the system and the long-
est amplifier cascade to the headend(s)
and back, of approximately 40 dB or great-
er. This C/N figure should be weighted by
data operating levels and bandwidth re-
quirements (including headend trans-
lation, processing equipment and micro-
wave links).

Have available the appropriate upstream
and downstream channel pairs for two-way
communications with the hardware type
chosen. For example, T-8 and Channel L
might be used by one manufacturer, or T-7
and Channel A-1 could be offered by
another.

2)

3)

The preceding minimums pre-qualify a sys-
tem for two-way potential. Without these mini-
mum requirements, implementation involves
very expensive redesign and rebuild.

Other technical issues concern the system’s
current design and operational parameters
that may make the transition to two-way ex-
pensive, but not impossible. Secondary areas
of concern are:

1) System two-way channel pair capacity
should be enough to allow multiplexed
services. Sub-split residential systems, of
course, will have less channel capacity
than a mid-split institutional network. How-
ever, the dedicated institutional network
may have to be bridged to the residential
system to maximize potential commercial
user passings.

Two-way channel capacity also deter-
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mines the type and extent of the data ser-
vice implementation. Bandwidth limited
sub-split systems should consider a
packet-switched, contention or token-
passing network, primarily targeted toward
the point-to-point, asynchronous or bisyn-
chronous, character-oriented protocols
These modems turn on their carriers or
capture tokens only when they have datato
transmit. Mid-split systems. however, may
choose to support point-to-point or multi-
drop. bit- and character-onented pro-
tocols, and medium to high-speed com-
munications in several different channels
with dedicated-frequency or packet-
switched modems from various manu-
facturers. Portions of this capacity must be
mirrored in any microwave links between
sub-headends or franchise interconnects.
The end-to-end propagation delay for
worst case system cascade length and
longest microwave hop must be less than
the modem manufacturer's window of de-
lay tolerance. For example, one packet-
switched modem manufacturer specifies a
maximum delay equivalent to about 35
miles of cable.

System passives must be compatible with
data operating levels. Since most data car-
riers will be 1410 15 dB below system video
carrier levels, maximum tap values may
have to be lowered to accommodate them.
Forexample, atap at the pole may deliver 0
dBmV to the converter outlet at video le-
vels, but only a -14 dBmV to a modem
outlet at data levels. If the modem manu-
facturer recommends a -6 dBmV input,
then the tap must be replaced at the pole to
allow the proper data carrier input. A pad-
ded diplex filter at the modem outlet will
permit separate adjustment of the modem
receive and transmit carrier levels
Return system ingress and distortion
parameters are highly dependent upon the
physical and electrical condition of the sys-
tem plant and drop parts. The overall
carrier-to-ingress (C/l) ratio for the maxi-
mum system end-to-end loop should be at
least as good as the C/N requirements. A
good system maintenance plan with for-
ward sweep, return alignment and radia-
tion monitoring should help maximize this
C/l figure.

Problems to be reckoned with upon acti-
vation and maintenance of the return sys-
tem are common mode distortion; impulse.
transient and Gaussian noise; RF ingress
from shortwave and business band radio:
and active and passive non-linearities
Normally, corroded or loose connectors,
poorly made fittings, poorly shielded drop
cable. cracked trunk and feeder sheaths.
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‘Paramount among the
many technical
considerations. . .(is) a
workable return path
for two-way
communications’
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and faulty or misaligned return amps are
the major causes of these problems.
System operating dynamics are another
factor affecting technical performance
The system end-to-end carrier levels theo-
retically should not vary more than 10 dB
throughout the network. Practically, how-
ever. a 15 dB level dynamic range is very
good using standard single to triple chan-
nel headend translators. Viacom is cur-
rently testing a narrowband translator (300
kHz) with a limiting option to tighten end-to-
end dynamic level range. These ranges
should be tightened before insertion into
microwave links to avoid CSMA/CD chan-
nel dominance by stronger data levels.
System frequency stability becomes
more important for narrow bandwidth data
carrier modulation, and a =5 kHz tol-
erance is typical. For this reason. highly
stable translators and microwave XOs are
recommended over standard CATV equip-
ment meeting only FCC specifications.
If intra-channel data carners are multi-
plexed on the system with adjacent upper
and lower TV channels, the appropriate
guardbands will be necessary to prevent
TV receiver interference. This lowers the
number of intra-channel slots available for
data use and necessitates careful man-
agement of the usable ones remaining.
Each system must determine for itself the
uptime and response time that it will guar-
antee its potential data communications
users. Standby power supplies should be
considered for those areas of a system that
experience the most electrical outages af-
fecting uptime. Bridger-switching borders
on necessity for shortened response time
to service problems since fault isolation is
automated. Planned redundency also will
improve uptime and service response
times. If a system has the luxury of all the
above, a greater than 99 percent uptime
should be realizable
System technical and operating capacity
to implement a data communications ser-
vice should be evaluated thoroughly. A
mature system with addressability. on-line
billing. an active return for a revenue-
generating service like security and a po-
tential for commercial user passings would
least likely have difficulty implementing a
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for broadband network interface..
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Now Let Everyone
Know Exactly
What You're Offering
At The Western Cable Show!

CABLE CABLE™
VENTION CONVENTION CONVENTI
NEWS NEWS NEV

IMMEDIATE, EXCLUSIVE CONVENTION TELEVISION NEWS
DELIVERED DIRECTLY
TO CONVENTION HOTEL ROOMS

CCN...A fast-paced, professional video news service
produced daily on the convention floor

CCN...Distributed to convention hotel rooms and on
wide-screen television in the convention
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CCN...Creates a solid post-show promotion with an
hour long news program delivered to
thousands of CATYV operators across the
country

CCN...A solid selling environment for your
commercial messages:
Convention Announcements
Exhibitor Interviews
Panel Session Reports
Product Demonstrations

RESERVE YOUR TIME RIGHT NOW!
CABLE CONVENTION NEWS

For more information call: Neal Orr or Dick Brescia (212) 245-8893



data communications service. However, a
system barely meeting the above neces-
sary pre-qualifying requirements will have
a difficult and expensive transition to data
communications and two-way services

Local telco packet-switching services will
involve rebuild and expensive processing
computers at each central switching office
Prices will be expensive for this slow
4,800-baud service, especially if the current
digital offerings are any precedence

Using existing cable-compatible hardware,
the advantages that CATV can offer the pre
sent and future market for data and other co-
axially multiplexed communication services
are many
1) Iflaunching a packet-switched service, the

CATV operator can deliver a cost-effective

value-added service. Inherent within the

packet network is CRC-16 data error-
checking, speed selection and buffered
conversion, format and flow control selec-
tion, and sophisticated network manage-
ment and diagnostics. At a single RS 232
port, five-year lease of $30 per month for
the basictierand 8 a.m.-5 p.m. service, this
modem could be a very attractive offering

Add network service surcharges, then the

2,000t0 4,000 port potential for each 6 MHz
channel pair appears promising

2) Coaxial cable is by nature arelatively noise
and interference free medium. Despite the
spectrum equivalency to 150,000 voice
grade lines, it also is easily installed, main-

5)

tained and repaired. Because of this
bandwidth advantage, many services such
as security, energy management, tele-
conferencing, telemetry, entertainment
and information video, and much more can
be multiplexed on a single coax

With RS 232 port-to-port responsibility,
finger-pointing is minimized and customer
satisfaction is maximized. Add gateways to
other commercial networks, and the pack-
et-switched connection can be extended
to any compulter service or data base inthe
United States. Furthermore, close cus-
tomer contact and education can be main-
tained by hardware and software vendors
using multiplexed video information
commercials

Local third party server nodes connected
to the network can provide protocol and
text conversion services, transactional ser-
vices, specialty printing, back-up and ar-
chiving, business services and local elec-
tronic mail delivery. Low monthly charges
and good CATV service should help stimu-
late server node growth

Certain services such as security, fire, bur-
glary, medical alert and energy manage-
ment could allow network users very ad-
vantageous insurance discounts, tax
credits or operating savings. Furthermore,
the data communications user will not have
to design complex and expensive hard-
ware configurations to overcome the in-
herent limitations of the costly, low-speed
voice bottleneck. Certainly this low-cost

modem would even be a cost-effective al-
ternative to a local area network

Operational planning

Closely related to technical planning areas
are considerations for determining the impact
of data communication services upon system
operation. As previously mentioned, the more
advanced, mature systems will have less
trouble implementing data communications
and other two-way services. Unique areas of
major importance to system operation warrant
discusson and planning.

Some systems or MSOs may want to oper-
ate the service initially as a separate business
with dedicated personnel for installation,
maintenance and sales. Gradually, the service
can be phased into normal system operations
as revenue growth, training and experience
will allow. If an institutional and residential
system must be interconnected for profitable
operation, then integration into normal opera-
tions is mandatory

If the system does not have return experi-
ence, then perhaps a service such as security
should be implemented prior to the intro-
duction of data services. Security has the
stand-alone potential to financially justify the
capital and operating expenses necessary for
two-way communications. The service is fail-
safed with telephone dialer backup, and it will
provide an excellent training ground for two-
way operation

Viacom's experience also revealed the
value of security for status monitoring and
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subsequent system probiem pin-pointing and
repair. This side benefit shortened outage re-
sponse time for the system by one hour on the
average. Furthermore, the system did not rely
on subscriber complaints via telephone to an-
ticipate or locate system problems. Inciden-
tally, this same system has return video car-
riers multiplexed with the security return
carrier.

From security, Viacom also has learned of
the importance of third party responsibility for
certain enhanced services operation. Security
and other opportunities like energy manage-
ment require specific expertise. Operating
and maintaining the coaxial delivery medium
is cable TV's forte and should be the demar-
cation point of responsibility.

Some operational concerns have a familiar
ring to them, especially if the system has im-
plemented on-line addressability. Service and
installation scheduling, QC and inventory
management, and tiered monthly billing are
similarly related to current CATV practices.
The system or MSO has the choice, however,
to address this problem with directory
changes in existing CATV billing software or
implement a stand-alone, internally written bill-
ing system. Current microcomputer data base
management software makes the latter choice
easily implemented from a manual system in-
itially used for a few data service subs.

Other related problems of tier changes, dis-
connects and illegal modem ingress into your
network are resolved by current packet-
switching modems. These modems are ad-
dressable and network privileges may be add-
ed or deleted by the CATV operator. By taking
away all the modem privileges a disconnect
results. Off-hour, sequential poling of unused
addresses at the CATV headend can effec-
tively search for illegal CSMA/CD modems,
move them to an unused channel, lock their
carriers on, and permit discovery of their loca-
tion. A CSMA/CD network controlier would
alternatively automate packet validation.
Token-passing modem ingress should be
more controllable.

If the packet-switched modems allow local
statistics, then a basic tier would set a maxi-
mum per month kilo-packet limit, and any
amount over this limit would involve sur-
charges. Peak traffic from batch services also
may have to be scheduled and surcharged.
Access to remote data bases via gateways to
public data networks would likewise involve
surcharges over basic. Token networks could
further surcharge their priority users for guar-
anteed throughput even during peak load
hours.

Additional tiering would be based on ser-
vice hours. An 8 am. to 5 p.m., five-day ser-
vice response would be cheaper than a
24-hour, seven-day service. Inexpensive RF,
AC and RS 232 input surge protection is ad-
vised for the latter service guarantee.

System installation and maintenance pro-
cedures must be upgraded to accommodate
the more sophisticated data communications
market. Neatly installed coaxial termination
boxes and professional RS 232 or modular
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patch panels will definitely impress the data
communications user never enamored to the
twisted-pair spaghetti mess. Installed drops
can be easily color-coded with snap-on tap
identifiers for maintenance and service tier
identification purposes, especially if inter-
connected to the subscriber plant.

Data service technicians must be trained in
basic RF digital and analog communications,
protocols, RS 232 (and RS 422), specialized
data test equipment and return system
troubleshooting. Fortunately, experience has
shown that advanced CATV technicians learn
data communications far easier than data
technicians learn broadband communications
over cable. Furthermore, very good seminars,
books and videocassettes exist for data com-
munications training of qualified CATV tech-
nical personnel.

Additional test equipment must be bud-
geted for two-way communication services.
Notch filters should be used for high level
sweep transmitters to prevent interference to
data channels. Return set-up and alignment
equipment also must be included in the return
capital budget. Fortunately, highly automated
and intelligent data test sets allow properly
trained technicians to diagnose, isolate and
troubleshoot even complex service problems.
These test sets resolve fingerpointing disputes
between bewildered technicians and user
M.I.S. departments.

Automated and remote testing is available
for bit error rate testing, baud rate/format
evaluation, data monitoring/trapping, bias dis-
tortion, event timing, poll and device emu-
lation, and break-out box testing. Modem
remotability of these interface test sets permits
manufacturer and other expertise to be on line
for problem identity and resolution.

Planning for growth in operations should
involve a transition from a modest packet-
switched circuit provider, with other third party
services multiplexed as a commercial pack-
age, toward a CATV and data communications
network with third party transactional, infor-
mational and business server nodes. Such a
network ultimately should plan for circuits,
bridgers and gateways to multi-tenant net-
works, satellite teleport centers, X.25 PDNs,
long-haul networks and local area networks.

With the help of experienced third party or
limited partner participation, the passage from
the simplex CATV operation to a duplex metro
area network could be accomplished over a
shorter period of time with less risk.

Marketing considerations

Crucial to strategic planning for data ser-
vices implementation is marketing. Briefly, the
cable operator must define the current data
communication area market, target that por-
tion of the market best suited to cable-de-
livered services, and adapt the organization to
delivery of these services more effectively and
efficiently than its competitors. Classic market-
ing strategy meaning “find your niche and
serve it."

Specific information on the local data com-
munications market must be painfully gleaned

from the “private line" (P/L) dollar volumes in
tariff records at state regulatory commission
offices. However, this figure may be mis-
leading. since the number does not reflect
data users on dialup lines. Local telephone
user or political action groups may be another
source for this data. At any rate, this total
market must be redefined in terms of the cable
franchise area.
In most areas, the majority of P/L circuits wil}
be 1.200 baud. point-to-point leased lines
from $50 to $200 per month, excluding mod-
ems. P/L circuits showing the greatest growth
are the 9,600 baud, conditioned lines from
$100 to $450 per month, excluding modems.
The end to cross-subsidization of these cir-
cuits by the voice network could cause a very
dramatic rise in all these prices.
The typical users of the P/L circuits tend to
be urban "Big Blue" customers whomustuse a
combination of modems, conditioned lines,
concentrators and multiplexers to overcome
the limitations and price of this twisted-pair
voice system. Lead times for installation are
currently very long, and service tends to be
marginal. Finger-pointing among computer
vendor, modem supplier and circuit provider
is common and bewildering. Upgrades to this
voice network either are not yet in place or
prohibitively expensive.
Co-marketing and co-packaging of network
services over coax is an advantage of third
party participation. A synergistic effect may
result where the effect of the whole network is
greater than the sum of the parts. Inter-
connects and co-marketing with private
microwave, DTS, cellular and uplinks may be
advantageous and necessary. Sales efforts
also can be coordinated with local mainframe
and microcomputer outlets.
Potential users to be targeted for initial mar-
keting efforts include:
® Federal, state and especially city govern-
ments (CATV's 5 percent limited partners);
e Time-sharing and business data service
providers (called service bureaus);

e [nstitutions such as banks, brokerage
houses, hospitals, schools and universities;

® Long-haul and public data networks seek-
ing low-cost, but higher speed local loop
alternatives; and

® Microcomputer users and user groups (es-
pecially if telcos add a $50 per month sur-
charge to modem usage on voice grade
lines, and the mainframe-to-microcomputer
connection becomes extant).

The serious marketing and sales effort in-
volves establishing a local market information
network. Business and institutional M.1.S. de-
partments do not really understand data
communications, especially broadband alter-
natives. Fortunately, Big Blue has legitimized
the broadband concept for them with its new
packet-switched local area network (LAN) and
inexpensive, but powerful microcomputer file-
server. Since the same broadband original
equipment manufacturer also supplies CATV-
compatible hardware, then LAN-to-LAN
bridges may be potential revenue. A standard

COMMUNICATIONS TECHNOLOGY
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data and telecommunications maxim is “80
percent communications internal, 20 percent
external.”

The CATV image as an entertainment me-
dium is another marketing problem for com-
mercial services over cable. Perhaps limited
business-oriented programming, infomercials
and commercial services will transform this
image over time.

Regulatory questions

Now that pre-qualifying technical and oper-
ational issues have been broached, and mar-
ketiny concepts have been touched upon in
an upside light, the downside questions of
regulatory risk must be analyzed. Basically,
the FCC and the courts tend to favor dereg-
ulation of competing communications ser-
vices. Elected state utility regulators, however,
tend to view deregulation as a threat to low
universal phone service rates, especially
since the breakup and end to local loop, intra-
LATA service cross-subsidization from inner-
LATA long distance and Yellow Page rev-
enues. Congress stands somewhere between
these two extremes with active input coming
from cities and other cable franchising
authorities.

Participation in state regulatory hearings
and meetings has shown that these agencies
do not understand cable nor cable’s bypass
potential. About 1.2 percent of telcos total
revenues come from data communications,
butonly cross-subsidization from the voice net-
work has kept themin this business. The cable
industry so far has only two-tenths of 1 percent
of the total telco data communications re-
venues. A little over two dozen cable systems
now are offering various forms of these ser-
vices over dedicated institutional or hybrid
plant. Obviously, a primarily residential enter-
tainment medium like cable will have a slower
start at serving the data communications mar-
ket than a common carrier whose plant is in
virtually every commercial and residential
building in America.

Not only are the telcos ubiquitous networks,
but they also totally dominate the tele-
communications market place. As an industry,
total cable revenues are only about two-thirds
that of the typical regional telco. Palitical, legal
and R&D war chests, also funded from phone
rates, are several times bigger than the yearly
revenues from the largest CATV systems.

As an industry, CATV already provides sub-
sidies to the telcos (and power companies) in
the form of pole space rentals. These yearly
rates are currently very high, and they provide
some relief to upward pressures on monthly
phone charges, thus lowering the potential
threat to universal phone services.

When microcomputers become the tools for
increased office worker productivity, then a
real blocking burden may be placed on a
voice network not designed for extensive 300
to 1,200 baud modem use. Large mainframe
users, however, already are experiencing
these bottienecks. In fact, bypass by large
business and government users of telco plant
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is a far bigger potential drain on phone re-
venues than cable TV. If poles and rights-of-
way are bypass potential, then certainly local
power companies can (and do!) overlash fi-
beroptics to neutrals and bypass telcos very
cost effectively.

The telco operating companies currently
have little or no intra-LATA voice competition.
CATV systems, however, face stiff competition
within their franchises from SMATV, video-
cassettes, movie theaters, MDS, DBS, broad-
cast TV, low-power TV, and whatever other
medium can offer entertainment delivery.
Since the coax is useful for purposes other
than entertainment, the CATV industry must be
allowed to compete for needed incremental
revenues in those other market areas for which
it is best suited—high-speed delivery of mul-
tiplexed entertainment and commercial
services.

The very architecture and nature of the
CATV system also poses no threat to universal
phone service. The telco system is a switched
network with dedicated phone pairs feeding
from customers to central switching offices
(CSOs) that actively route calls to other CSOs

and phone users. The CATV plant, on the other

hand, is a tree-and-branch bus with passive
headends. Unlike inexpensive telco phones,
cable "telephones” currently cost around $600
since routing intelligence must be included to
overcome non-switching headends. Switched
RF headends would require expensive archi-
tectural rebuild for cable. Extensive twisted-
pair plant, cheap telephones and intelligent
CSOs give the telcos voice network complete
dominance in the transfer of voice and very
low-speed information.

Packet-switched data communication over
coax, however, is potentially a cost-effective
alternative to cross-subsidized data com-
munications over a voice network. Further-
more, packetizing is a value-added, rather
than a common carrier service, and puts the
cable industry in much the same position that
allowed the public data networks to be de-
veloped in the late '60s and early '70s. An
excess capacity argument also could be
made for cable much in the same way that
long-haul networks were allowed to sell their
excess capacity.

Disregard the smoke screen threat to uni-
versal phone service, however, and the true
nature of the struggle in the data market place
is clear. Cable TV is a coaxial medium best
suited to multiplexed high-speed communica-
tions; a telco twisted-pair network is designed
for and best delivers voice. The market place
should determine the niche for each. There are
no divine rights in a democratic free-enterprise
system save one—the right to compete fairly.

From the preceding brief description, local,
state and federal regulatory and legislative
bodies are a downside risk to the future of data
communication over cable. This risk must be
reflected as legalese within a circuit and
equipment leasing contract and in return-on-
investment requirements in determining
monthly charges for data services.

Financial projections

Having pre-qualified by system type, having
considered operational and marketing stra-
tegies and plans, and having weighed the
regulatory risk, potential cost and revenue pro-
jections are ready to be made. Fortunately,
interactive microcomputer spreadsheets can
be helpful in creating an understandable fi-
nancial model of the complex array of num-
bers and formulas necessary for such a
projection.

Before beginning work on a projection, a
yard stick of channel-value must be made to
compare against the revenues of the new ser-
vices. Some MSOs may use a fourth or fifth pay
service potential per month, and others may
say that the channel may be worth at least $1
or $2 per sub per month. Systems with less
excess channel capacity will put a higher
premium on channel value than one with 10 to
12 billboards filling up empty spectrum.

The yard stick of channel value must then be
compared with the potential market value of
the service. Total current market value weight-
ed by the percentage applicable to the system
franchise area should measure favorably
against the channel value figure.

Next the capital cost of launching the ser-
vice(s) must be totaled. This figure includes
the actual cost of upgrading the system from
whatever status it may be in now to a working
two-way communications medium. Hardware
unique to the launch and on-going main-
tenance of the service(s) must be included.

Assumptions now must be made for the
leasing period for installation charges, income
tax bracket percentages. investment and R&D
tax credits, depreciation expenses, cost of
capital expenses and operating expense lev-
els necessary to maintain the service. Adjust
this figure with after tax return on investment
requirements commensurate with the risks
and monthly gross results. This figure should
meet or exceed channel value. Finally, divide
by user capacity targets per channel and the
minimum monthly leasing charges per port
result.

Since CATV is currently an entertainment
medium, systems have designed and built
plant in primarily residential areas, with the 50
homes per mile minimum used as the limiting
criteria. As a result, the cable industry has not
penetrated the commercial areas to any great
extent.

Plant extensions into commercial areas
must be justifiable from fewer users providing
greater monthly revenues. A multiplexed ser-
vice mix with third party informational, trans-
actional and service providers could be the
source for these increased revenues.

Conclusion

As mentioned earlier, and for review, the
implementation of a data communication ser-
vice impacts five important planning areas:
technical, operational, marketing, regulatory
and financial. It is imperative that the upside
and downside effects from each viewpoint be
considered before implementation.
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Cable security update

Once viewed only as a future ancillary service,
cable security today is a viable, growing in-
dustry in which operators are profiting from
third party joint ventures

By John Cummings

Instrument Corp

Cable security has been a designated term
for providing traditional alarm services
intrusion protection, fire detection and panic
alerts—to subscribers, with the capability for
monitoring those events over coaxial cable.
Since coaxial cable has the bandwidth, a sig-
nal can be transmitted both to the home or
business and returned, thus providing a two-

way interactive path between the central
station and the protected property. This “poll-
ing” capability is the inherent advantage over
other delivery services (telephone dialers and
radio transmitters); the two-way cable security
system becomes a supervised, polled system
in constant communication with the monitoring
center

Security services monitoring via cable TV
lines have been in existence for more than a
decade. They began as a packaged service to
the then emerging private unit development
(PUD) market. (In fact, TOCOM installed the
world's first operational cable security system

(Continued on page 52.)
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Now when you install CATV converters,
you can install Panasonic reliability.

When you install the new Panasonic
CATV converters for your cable
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— Terry Walthall, Technical Operations Manager
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As an operator of satellite reception and distribution systems, you may face the same
situation Terry Walthall of STAR CATV faced with Terrestrial Interference (T1).
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increasing, there are fewer Tl-free sites available.
Evidence of Tl ranges from picture degradation to total loss of picture. The unique Plco
N

=l

feedhorn design and reflex walls of Pico Satellite’s SAR Series antennas signifi-
cantly reduce the magnitude of the sidelobes. Since Tl enters the satellite reception

ATELLITE. INC

and distribution system through the antenna’s sidelobes, Pico Satellite’s SAR PICO SATELLITE, INC.
Series is very effective in high Tl areas. Subsidiary of Pico* Products, Inc
We can help you with all your satellite reception and distribution system require- 415 Ga‘OLID”Ye 23462
ments. For information and technical assistance, please give us a call or fill out the Lantana, Florida
Phone: 800-321-6351
response coupon.

In Florida, call: 305-588-7356



(Continued from page 40.)

in The Woodlands, a planned unit develop-
ment outside of Houston, Texas, in 1974.) To-
day, with the phenomenal growth in these
types of communities, it is not uncommon for
thousands of subscribers to be monitored over
the private cable system.

Opening up the marketplace

With the success in private developments, it
was apparent that cable security services
could be provided to the traditional urban
marketplace. Under the auspices of a joint
venture agreement with Viacom Inc., TOCOM
launched the first cable security operation in
Dayton, Ohig, in 1978. The intention was to
prove conclusively that cable security could
be successfully delivered to the urban mar-
ketplace by cable operators and others.

Not only was the Dayton operation a busi-
ness success in its own right, the timing for its
opening could not have been better. As the
franchising wars began in the late '70s, Dayton
was the showcase for the eventual bidding of
cable security by practically every MSO in the
business. The plan was for cable security to be
the first ancillary service to be provided, with a
plethora of additional services to follow, such
as banking and shopping from home, environ-
mental control, video and teletext services,
etc.

Numerous market forecasts then and now
predicted cable security would achieve areal-
istic 10 percent penetration of all TV homes.

Today, with 80 million TV homes in the United
States, it can be easily calculated that a poten-
tial market of approximately 8 million homes
exists for the next five years. This translates
into sizeable revenue. With an average sub-
scriber installation charge of $1,000 and an
average monthly monitoring fee of $18, the
installation revenue generated will exceed $8
billion and the revenue for monitoring charges
will be more than $1.4 billion per year. With
figures of this magnitude, it's interesting to
note how cable security actually rolled out into
the 1980s.

A joint venture proposition

The cable security industry of today can be
best described as a joint venture proposition
between a cable operator and a security
dealer/installer. It may be that, with the
eventual development of additional ancillary
services, cable security will become an in-
tegral part of the cable industry. For now and
the immediate future, however, franchise-
promised cable security has been integrated
into the traditional security industry or pro-
vided by companies such as Cableguard Inc.,
which caters primarily to the markets promised
cable security.

The joint venture agreement provides the
best of both worlds. For the cable operator
who frankly hasn't the time to learn a new
industry, it provides the means of fulfilling his
franchise commitment. Further, the cable op-
erator shares in a percentage of the monthly
monitoring revenue generated. In addition, the

operator, having become a partner in pro-
viding life-safety services to residents, estab-
lishes credibility and achieves recognition
within the community.

For the security dealer, the benefits are
enormous. By affiliation with the cable oper-
ator, he also gains credibility and community
recognition. His services are perceived as
long term; in effect, he is viewed as "being
around for the long haul.” The ability to adver-
tise and promote the security service on the
cable system 24 hours a day is incalculable.
Further, in most joint venture arrangements,
the security provider has access to the oper-
ator's address lists in addition to bill stuffing in
the cable operator's mailings

Generally, the alarm dealer has primary re-
sponsibility for the implementation of the life-
safety services under the joint venture agree-
ment. Those responsibilities include sales, in-
stallation, and maintenance of the security
services. The dealer is responsible for secur-
ing or enhancing current insurance coverage,
a standard requirement in the security indus-
try. Where state or local law requires, the
dealer also may be required to have licensed
personnel on his staff. However, as indicated
before, most joint ventures currently are be-
tween the cable operator and an existing
dealer, resulting in a simple integration into an
existing business.

Partners in these joint ventures also are
benefiting from current technology and
equipment offerings. Since the first installation
in 1974, a highly sophisticated cable security

Diagram of communication and monitoring system
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technology has evolved. Today, it is possible
for home alarm terminals to monitor multiple
zones for intrusion, smoke and heat or panic
alarms (fire, medical or assault). Distinct
condition-type alarms also can be transmitted
toindicate signalloss, low battery and tamper
In any joint venture, a decision must be
made regarding who will purchase the head-
end computers. In most cases, the alarm
dealer ultimately owns the system and typi-
cally makes the purchasing decision. The
emergence of new headend computer tech-
nology and the recent reductions in cost have
made the decision easier. For instance,
TOCOM's fourth generation system, the IV-A,
is priced at approximately 80 percent lower
than previous TOCOM monitoring systems.

What happens

In effect, the headend computer polls each
home alarm terminal every few seconds and
the home terminal replies. If an event is detec-
ted, the appropriate alarm type is indicated. A
receiver at the headend picks up the data and
routes it to the monitoring computer. The alarm
is then displayed on a CRT terminal, along with
the name and address of the subscriber and
other stored demographic information. A hard
copy report also is printed out. Frequently, the
CRT and printer are located in the security
company's monitoring center and are con-
nected to the headend computer with data
modems at each end. The telephone digital
receiver also will be located at the "central
station," acting as redundant backup or ser-
vicing those accounts without two-way cable

Technological advances and full-featured,
modular homeowner equipment also are ben-
efiting the partners in today's joint venture.
Many cable systems are "turned on" one sec-
tion at a time, which limits the use of the return
path for monitoring. Therefore, homeowner-
level alarm panel systems have been de-
signed to operate both in a cabled or non-
cabled environment. The panel may com-
municate information over the cable system
via a modem or by dialing out over the tele-
phone line. This flexibility makes it possible to
install digital communicators in subscribers’
homes initially and add cable modems for
monitoring capability at a later date when the
system is upgraded to full two-way use. When
and where two-way cable is in place, the tele-
phone dialer option provides redundant
capability

Modularity also provides the security dealer
with marketing flexibility, thus resolving the
problems of a limited customer base and un-
qualified referrals that are inherent when mar-
keting only within a franchise area. With modu-
lar home alarm panels, the security dealer can
broaden marketing efforts to include locations
and markets outside the franchise area. Only
one set of equipment is required, which can be
adapted for use in either cabled or non-cabled
areas. This significantly reduces inventory re-
quirements and costs, adding further to the
profit potential of cable security

A bright future
The future continues to look bright for resi-

“The best aerial lift
around is not a copy
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.

dential security, and coaxial cable will play an
ever increasing role as a communications pro-
vider. The consensus within the cable industry
is that the once promised interactive services
will become viable for use within the next 3-5
years. Accordingly, security monitoring over
cable, coupled with other revenue sources,
will justify the activation of "return-path” capa-
bility. For that matter, interactive cable com-
munication paths may be an important alterna-
tive to telephone lines relative to what future
rate structures are developed by AT&T and the
divested local operating companies.

The future for cable security, albeit in a joint
venture arrangement, looks very strong. The
cable operator surely benefits, as does the
security dealer. Accordingly, the customer is

COMMUNICATIONS TECHNOLOGY

Choose from a wide range of VERSALIFT models:
“'Elbow" or Telescopic, truck or van-mounted, worki

ng
heights from 27’ to 45,

When you need an aerial lift,

don't get a copy—get the

real thing. VERSALIFT. From Time
Manutacturing Company.

For complete informatio

of VERSALIFT aerlals, call @

provided with an effective, reliable and in-
creasingly important life-safety service

John Cummings holds the position of product
manager, Cable Security products for the
TOCOM Division of General Instrument Corp
Cummings joined TOCOM as regional sales
manager in 1981 after three years with Cable-
guard Inc. in Dayton, Ohio. While there he
served as sales manager and vice president of
operations. He most recently served TOCOM
as sales manager, Cable Security products at
the company’'s Dallas headquarters. Cum-
mings holds a bachelor of science degree in
marketing from the University of Dayton and is
a member of the National Burglar and Fire
Alarm Association.
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Interactive
cable-based
security

By Pat Robison
CableBus Systems Corp

Whenever a cable system is installed, ad-
ditional revenue is readily available by in-
cluding in the programming package the op-
tion of offering cable-based security monitor-
ing services, via an interactive system. Being
interactive provides the opportunity for expan-
sion of services even beyond the addition of
security monitoring. Various forms of energy
management can be made available and, es-
pecially in hospital and hotel/motel instal-
lations, promotion of cable enhancements
such as television control and monitoring.

Cable-based security and status monitoring
services are an additional marketing tool for
system operators and can be put on an ex-
isting cable plant to enhance services already
offered, utilizing the present subscriber base.
In a new-build system, security and status
monitoring services can be marketed in the
initial sales effort and will increase overall re-
venue and rate of return on capital investment.
As well, studies have shown once the sub-
scriber becomes accustomed to the added
services, churn is reduced.

The equipment required to make a system
interactive is uncomplicated and inexpensive,
assuming the cable plant has two-way capa-
bility. When the necessary amplifiers and fil-
ters are in place providing the two-way com-
munication path, only three main components
are necessary to offer interactive services.
These components consist of a polling (or
controller) computer, a master headend
modem and a control terminal.

The polling computer

The polling computer is a sophisticated pol-
ling and display device that permits monitor-
ing of each subscriber location on a continual
basis for a status report. With CableBus
equipment this polling, or interrogation, pro-
cess takes approximately 90 seconds to poll
the entire loop of subscribers. Approximately
every 10 seconds the computer halts the se-
quential polling process and an “all call” pro-
cedure does a complete system check to pick
up any alarm conditions further down the loop
that may have occurred during the normal
polling cycle. After this “all call” mode, the
system reverts back to the sequential polling
routine. The CableBus Micro-2 system offers a
user programmable “software filter” that al-
lows each system operator to customize the
system’s polling process. Users can adjust the
number of times alarm or status conditions are
verified, the time to wait before verifying and
the time to restart the polling sequence.

Because the computer is programmed to
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Basic monitoring system
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Application for monitoring system
{television control system)
Master ~
headend modem 2-way amps NP
.
Fraai— "
Polling | Terminal |
computer | |
Monitor Control | LA [
Power on/off Channel select L a
Channel selected Volume T T T T/ =T
RF power level
Application for monitoring system
{municipal water system)
Master 2-way ~
headend modem amps U
—
Terminal
Polling
computer
(controller)

Custom ROM messages

“Hi water alert” “Pump 2 on”

“Pump 1 on”  “Pump 2 off"

“Pump 1 off”  “Medical emergency”

J LStatus
Medic alert monitor

(water level)

Device
control

(pumps)
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The equipment A cabie security system

required to make a (monitored by central station)
system interactive is =

: aster

.Uncompllcated and headend modem g::: v
Inexpensive, assuming ——J
the cable plant has

AT Phone
two-way capability modem
Terminal

expect a response from each terminal, it can
report out of service units or cable system Kevpad [ Alarm panel
malfunctions within seconds. With this capa- P ]
bility, the supervised alarm monitoring also
becomes a form of cable system status Phone
moni{oring modem Transformer L Siren

The computer will provide a print log of all Dialer
reported conditions. Most systems offer this
print log in a basic form but options for en- Battery L Smoke
hancements such as CRT displays or color back-up detector
software packages with subscriber demo- Polling
graphics are available. computer Pani

The polling computer/controller would be b N
located wherever 24-hour-a-day monitoring l uttons
was available. Whether this be a division within
the cable company, a facility on the premises Data base computer
of an instaliation such as in the case of an with hard disk and
apartment or condominium complex where a dot matrix printer
guard station were manned continually, or
using the facilities of a commercial monitoring
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company in a joint venture agreement would
definitely depend on the amount of in-
volvement and revenue return the cable sys-
tem operator wished.

The master headend modem

The master headend modem is located at or
near the cable headend, using standard “F"
connectors and RG59 coax. The modem pro-
vides a serial data interface between the co-
axial cable and the digital computer and ter-
minals. The CableBus Mod-1 master headend
modem s installed in the coaxial cable system
via separate input and output connectors and
attaches to the polling computer by way of an
RS232 cable connection. Interfacing with the
cable system at frequencies of 73.5 MHz and
31.4 MHz respectively, the master modem
sends FSK (frequency shift keyed) modulated
data and receives CW (continuous wave)
modulated data. The narrowband modulation
approach allows signal levels to run 10 dB
below the picture carrier

The control terminal

The control terminal contains a micro-
processor that is given a unique address by
setting switches within each unit. When a
status report or alarm condition is reported it is
this box address that signifies the exact loca-
tion reporting. It has to receive RF signals,
demodulate the message for computer pro-
cessing and transmit a modulated message
back to the polling computer, via the master
headend modem

Alarm sensing devices are wired into the
control terminal and during the polling process
the terminal has the intelligence to distinguish
and report which alarm condition may be oc-
curring or to report a system malfunction or
outage

CableBus offers two types of control termi-
nals. The ACT-1 alarm control terminal has five
supervised inputs, one custom input that can
be used atthe subscriber’s discretion to check
or monitor devices such as a water heater or
air conditioner, and four controllable outputs
The ACT-1 reports 18 alarm-related mes-

The CDT-6/4 cable data terminal offers six
independently sensed inputs and four con-
trolled outputs. It provides additional readouts
and the ability to set transmit output level re-
motely. The unique “watchdog” feature of the
terminal automatically resets the micro-
processor and all outputs in the event of power
fluctuations caused by static electricity.

The cost of the control terminal is usually
passed on to the subscriber in the form of an
installation fee and is not a start-up cost for the
system owner/operator

Conclusion

The addition of cable-based security moni-
toring or various other interactive services
available is a marketing benefit that can help
sell an operator's cable package, offer ad-
ditional income revenue and even monitor the
cable system. Equipment for the services is
installed easily and readily available on the
market without a major investment

COMMUNICATIONS TECHNOLOGY
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Figure 1: v-| characteristics
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Solving intermod problems

Measurement of intermodulation products generated by cor-

roded or loose connections

Metal-to-metal junctions can exhibit nonlinear
characteristics as a result of corrosion or low
contact pressure. The nonlinearity can be
seen on a V-1 (voltage-electrical current) curve
tracer and has been implicated in causing
intermodulation interference, especially in the
5-30 MHz band. Although the junction be-
havior at RF under actual operating conditions
cannot be accurately predicted from the low
frequency V-l curve, measurements have
been made of the actual level of third order
intermodulation products generated at RF by a
variety of connections.

By Bradford S. Kellar
Development Engineer, Raychem Corp.

Junction nonlinearity is receiving increased
attention as a possible cause of excess noise
in the troublesome 5-30 MHz upstream band.
Lovern and Butler' have presented an exten-
sive theoretical analysis of the effect in CATV
systems, while reporting only one measure-
ment at 60 Hz, 0.5 volts AC and 0.15 amps.
Other researchers?3 have measured the gen-
eration of third order intermodulation products
at microwave frequencies with incident RF
power of approximately 3 watts. This article
focuses on the results of measurements made
at typical cable television frequencies and
power levels, with and without 60 Hz power on
the junction.

Ajunctionis linearifitobeys Ohm'’s Law over
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the range of interest (R=V/I=constant). A
curve tracer will display this V- characteristic
as a straight line with slope m=1/R (dashed
traces in Figure 1). Some junctions exhibit V-I
characteristics more like the solid trace, how-
ever. The curvature is caused by electron tun-
nelling through thin oxide or other corrosion
films separating the metal contacts®. This is
easily seen on aluminum contacts under low
contact pressure, for aluminum is known to
grow a uniform insulating layer of Al,03 rang-
ing from 30 to 100 angstroms thick upon ex-
posure to air.

Generally speaking, a junction with non-
linear V-I characteristics will cause inter-
modulation products (IPs) to be generated
when two or more different frequencies are
incident upon it. The most commonly en-
countered IP is the third order (2f—f;), fol-
lowed by the fifth order (3f,-2f,). In systems
transmitting a range of frequencies, many IPs
could fall in the 5-30 MHz band'

Measurement configuration

The actual generation of IPs was measured
with the equipment set-up shown in Figure 2.
Fifty Ohm RF hardware was used throughout,
due to availability. The fundamental signal fre-
quencies f, =130 MHz and f, =280 MHz were
chosen to produce a third order IP at 20 MHz.
The signal levels were controlled by step at-
tenuators, then boosted by a pair of Amplifier

‘The highest third order
intermodulation
products were
generated by
aluminum-aluminum
and steel-steel
contacts’

Research 5 watt power amplifiers so that the
level of f, reaching the sample could be varied
from —20 dBm to +20 dBm and f, from -20
dBm to 0 dBm. The amplifiers were followed by
multiple-section passive bandpass filters
(BPFs) to remove any harmonic distortion from
the signals and to prevent power from flowing
between sources. The signals were then com-
bined via a resistive “delta,” resulting in a 6 dB
drop, and fed to the test bed.

The test bed was constructed by mounting
two type-N connectors and a decoupling net-
work on a copper-clad ground plane. The
samples under test were secured at the ends
to plexiglass support blocks, and when pos-
sible, soldered into place

The output signal from the test bed was then
fed through a 50 MHz four-section low-pass
filter (LPF) to block the high amplitude fund-
amental signals. If these are not blocked, the
overloaded front end of the spectrum analyzer
can generate its own third order IPs, indis-
tinguishable from the ones generated by the
junction under test.

The curve-tracer section of the set-up con-
sisted of a variac (variable transformer), step-
down transformer, current-sense resistor and
an oscilloscope in x-y mode. The x-deflection
displayed the voltage drop across the sample,
while the y-deflection in volts times 10 equal-
led the current in amps.

Verification of the set-up was accomplished
by soldering a wire across the testbed in place
of the sample under test and measuring the
fundamental signal levels transmitted to the
spectrum analyzer with the LPF removed
(f;=-20 to +20 dBm, f,=-20 to O dBm).
Replacing the LPF, residual third order iPs

COMMUNICATIONS TECHNOLOGY



Figure 2: Test equipment configuration
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X
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M\l
60Hz —DI— H Y
1Q
%H 25w Oscilloscope
Variac Step-down Current-
transformer sense
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were searched for. None were found down to
the noise floor of -80 dBm. This performance is
adequate for the testing described in this
article

Measurements

Expenimental Al-Al junction: The first junc-
tion that was tested was comprised of two
pieces of aluminum outer conductor that were
cut from cable that had been in the field for
several years. The surface appearance was
gray-white with almost no metallic luster. The
samples were simply rested against each

other, under no external mechanical load. With
no RF signal applied it was observed that the
junction's V-| characteristic varied significantly
as a function of the applied voltage. For V

0.1 volt peak-to-peak (p-p). the V-l charac-
teristic looked very Iinear with a resistance of
approximately 1 ohm. As V was increased to
0.3 volts p-p. the V-I characteristic assumed
the “S" shape of Figure 1. When V approached
1 volt p-p. the junction produced an audible
crackling noise, and the V-f characteristic be-
came linear with a resistance of 50 milli-ohms
As the voltage was reduced. the junction re-

COMMUNICATIONS TECHNOLOGY

mained linear with the same moderately low
resistance. Because the junction was under no
mechanical load. it was very sensitive to vi-
bration and tapping, which showed up as
broken, noisy traces on the oscilloscope. Tap-
ping disturbed the low-resistance connection
essentially returning the junction to its original
state. The observations are summarized in
Table 1

With the curve tracer turned off, RF signals
were applied to the junction and the third order
IP level was recorded. The results are pre-
sentedin Table 2. Again, vibration and tapping
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were very evident on this loose connection,
with levels jumping 10 to 30 dB and broad-
band noise appearing during vibration.

One very important result is noticeable.
Even for this very poor junction, it takes rela-
tively high signal levels (from a CATV stand-
point) to generate appreciable third order IPs.
This supports the curve tracer observation that
for low voltages, the junction is linear.

The next experiment with the Al-Al junction
was to observe simultaneously the low fre-
quency V-l curve and the third order IPs. For
low curve tracer voltage (0.1 volt), the RF per-
formance of the junction was identical to the
results in Table 2. As the voltage was in-
creased to 0.3 volts. the spectrum analyzer

displayed high though intermittent levels of
broadband noise and the third order IP signal
fluctuated wildly. With 1 voit applied, the 1P
signal disappeared completely, though some
broadband noise from the poor connection
was still visible.

The explanation for the observed change in
junction characteristics with applied voltage
lies in a phenomena called "fritting"*. This is
basically a breakdown of the thin Al05 film
due to extremely high local electric field inten-
sities. If a 100 angstrom Al,0; film has 1 volt
potential applied toit, the electric field intensity
is 10® voits/meter, enough to cause break
down. Continued current flow tends to widen
the conduction path, reducing the junction’s
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overall resistance. (Reference 4 contains ex-
tensive details of fritting.)

The final experiment with the Al-Al junction
was to intentionally frit the junction. The curve
tracer voltage was set to 5 volts, but discon-
nected from the circuit. High levels of RF were
applied to the junction, and the third order IP
observed. Immediately upon applying the §
volt power, the third order IP disappeared
entirely. No amount of vibration made it re-
appear, as the junction had been fritted. Re-
moving the 5 volt power, no third order |P was
visible until tapping once again disturbed the
junction.

Tap box set screw-center conductor con-
nection: Most tap boxes contain an aluminum
contact block with a plated steel set screw to
establish contact with the center conductor.
One of these assemblies was removed from a
tap box and mounted in the test bed to evalu-
ate the effect of low contact pressure. The
center conductor used in this experiment was
new copper-clad aluminum from a poly-
ethylene foam (PE) type cable. It had been
scraped with a knife, though a very thin layer of
PE still adhered to it. This is the way craftsmen
often prepare the cable.

It was much more difficult to obtain the “S”
shaped curve with this sample. With the set
screw completely loose, the curve tracer indi-
cated an open circuit for V=010 15 volts AC. It
appears that tunneling does not occur through
the residual PE. Tightening the screw very
gently by hand, just until contact was estab-
lished, produced an immediate jump of the V-I
curve to a linear low resistance state, regard-
less of applied voltage. The “S" shaped curve
could only be produced by gently tapping the
assembly with approximately 0.3 volts applied
until the assembly loosened. Then the curve
was unstable, tending to jump to either the
short- or open-circuit condition.

The RF characteristics with no AC power
applied also were better than with the Al-Al
sample (see Table 3). The maximum 2f,-f,
levels observed during tapping were more
short-lived and noisy than those reported in
Table 2, and it was generally more difficult to
produce a stable third order IP.

The behavior of this junction under simul-
taneous RF and 60 Hz power was similar to
that reported for the Al-Al junction. Again, frit-
ting occurred with approximately 1 volt ap-
plied to the junction, completely preventing
third order IP generation. Interestingly, when
the curve tracer indicated an open-circuit con-
dition, the level of fundamental signals f, and f,
had only dropped by about 10 dB. Apparently
there was a substantial parasitic RF coupling
across the otherwise open junction.

The copper-clad center conductor used for
this series of tests was replaced by a tin-plated
brass pin cut from a pin-type connector. The
curve tracer generally indicated either an
open-circuit or a short-circuit condition with
the set screw loose—no stable “S" shaped
curve was observed. An intermittent "S”
shaped curve could be seen during tapping
on a very loose connection. It is reasonable to
assume very low third order IP generation from
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this configuration. Regardless of the center
conductor material, tightening the set screw
with a screwdriver prevented any third order IP
generation.

Pin-type connector center conductor sei-
zure: Pin-type connectors rely on some inter-
nal arrangement to press the fingers of a “pin-
basket” down on the cable’s center conductor
to grip it and establish contact. A tin-plated
brass pin basket was removed from a con-
nector and mounted on the test bed to simu-
late the worst-case condition of no externally
applied contact pressure. A new copper-clad
Al center conductor (with some residual PE)
completed the circuit.

The curve tracer indicated either an open-
circuit or short-circuit condition, with no stable
“8" shaped curve. This is not surprising, since
clean tin and copper are excellent contact
materials, and PE, when present, is a good
insulator. Under RF power, this junction gener-
ated no third order IPs.

A severely tarnished section of copper-clad
Al center conductor was recovered from a
styrene-foam cable that had been in the field
for many years. The foam was not bonded to
the center conductor so consequently water
had tracked down the cable. The tarnish was
black and shiny, and was determined to be
copper oxide.

A junction consisting of this tarnished cop-
per conductor and the loose tin-plated brass
pin basket was mounted on the test bed. The
curve tracer showed the junction to be initially
non-conductlive, but after some wiggling, a
stable "S" shaped V-I characteristic was ob-
served (V=0.3 volts). The nonlinear charac-
teristic was very similar to that seen with the
Al-Al junction, pictured as the solid trace in
Figure 1. Again, increasing the voltage across
the junction to 1 volt broke down the oxide
layer, resulting in a linear, low resistance con-
nection. The third order IP levels from this
junction before fritting are listed in Table 4. No
IPs were found after fritting.

Aluminum outer conductor-to-connector
junction: Raychem, Gilbert, and LRC z-inch
pin-type connectors were installed to connect
aluminum coaxial cable to taps in accordance
with manufacturer’s instructions. No con-
nection demonstrated visible nonlinearity on
the curve tracer when new. The samples were
then corroded by two month's submersionin a
salt bath with daily airing. The samples built up
a thick layer of salt, and the aluminum cable
developed lines of small holes shot through to
the PE. When reconnected to the curve tracer,
again no sample showed nonlinearity, and the
junction resistances were low. it appears that
the original connections remained intact, per-
haps protected by a surrounding Al.05 film.

Discussion of results

The results reported here agree with the
conclusions by Bayrak and Benson?, who re-
ported that the highest third order IPs were
generated by Al-Al and steel-steel contacts,
the lowest by copper and brass contacts, with
intermediate levels produced by aluminum-
copper contacts. They also reported that the

COMMUNICATIONS TECHNOLOGY

The Lindsay 700 Series

Two Way Apartment Amplifiers
will solve your heat
and radiation
problems.

~

-

The heavy wall
aluminum casting
efficiently conducts
heat away from areas
where it is being generated'
and dissipates it over the
entire outer surface. The \.
I.C. is attached to a milled \
surface of the casting to
keep the flange at the lowest
possible temperature.The
combination of series pass
power supply and I.C.RF
circuitry minimises power
consumption and decreases

. These advanced features
heat generation.

result in the coolest running
amplifier in the industry with
The cast aluminum housing greatly improved reliability.

employs a metal mesh

radiation gasket similar to Description Mod';:NG Galzr: dB
our outdoor ampilfiers, to FORWARD  50- 450MH: % *
prqvndg total radiation ACTVE ¢ owtz| a0 =
shielding. wobULe  5-3iMHz| RA706 17

Lindsay America Inc.

CATV Products and Services
1202 B West, 19th Street,
Panama City, Florida 32405

Tel. 904-769-2321

o J

Table 1: v-| characteristics of
Al-Al junction under no mechanical load

Step Applied voltage (p-p, 60 Hz) V-l curve shape Resistance
1 0.1V Linear 1 ohm
2 Increased to 0.3 V *S" shaped Nonlinear
3 Increased to 1 V Linear .05 ohm
4 Decreased to 0.3 V Linear .05 ohm
5 Decreased to 0.1 V Linear .05 ohm
6 0.1V, junction tapped Linear 1 ohm
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Table 2: Third order intermodulation product generation
(Al-Al junction under no mechanical load)

0

f> level, -10
dBm

-20

f; level, dBm (3)

(-80(1)
(-80(2)

- 60
(-80

~50 -25 -20 - 25
(- 80 55 -40 - 50
~60 -50 ~ 40 -30
(80 (-80 - 60 ~60
~60 ~40 - 30 -30
(80 (80 70 - 60
-10 0 +10 +20

Notes: 1) Maximum level of 2f,~f, in dBm observed during tapping. Always intermittent and

accompanied by broadband static.

2) Maximum level of 2f,~f, in dBm observed with junction at rest. The actual level from junction
at rest varied from this level to (80 dBm in depending on tapping.
3) To convert the level in dBm in a 50 ohm system to dBmV, add 47.

Table 3: Third order intermodulation product generation
(loose tap box set screw/C.C. connection)

0

f, level, =10
dBm

-20

f; level, dBm (3)

Notes: See Table 2

(-80(1)
(-80(2)

65 - 40 - 30 ~40
- 80 - 60 ~40 - 40
(80 -60 ~50 - 60
(-80 (80 - 60 60
(80 - 60 50 - 80
(80 80 - 60 (80

10 0 +10 +20

Table 4: Third order intermodulation product generation
(tarnished copper-tinned brass junction)

0

f2 IeVeI, -10
dBm

-20

f; level, dBm (3)

Notes: See Table 2

(-80 (1)
(-80(2)

80 - 60 ~50 -45
(80 ~70 60 - 60
(-80 - 65 - 55 -85
(80 (80 -70 - 70
(80 -75 ~60 (80
(-80 (-80 -70 (80
-10 0 +10 +20
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highest level IPs were produced by junctions
under minimum mechanical load, with the IP
level falling rapidly as load is applied Finally
they confirmed that a thin insulating film of
plastic (in their work, Teflon) prevented IP
generation

The observation of film breakdown by fritting
is strongly supported In reference 4 Anyone
interested in further study of electrical con
tacts should locate this book. Especially rel-
evant is the description of "applied fritting’
from the telephone world, where an EMF of 48
to 60 volts with equivalent source resistance of
100,000 ohms is maintained on relay circuits to
frit the contacts for reliable connections

The level of the third order IP generation
reported here is low in all but worst cases. A
connection really has to be pretty poor 1o gen-
erate third order IPs, and poor connections
generate a host of other problems: static, vary-
ing signal levels, voltage drops, intermittence,
RFI. etc. No connection studied here gener-
ated solid third order IPs without showing
some of the other symptoms of poor con-
nections

Summary

1) Intermodulation products can be gener-
ated by corroded, tarnished, or loose con-
nections under low contact pressure.

2) Signal levels must be high to generate
significant IPs. For signals at -20 dBm (50 ohm
system), third order IPs were below -80 dBm
for all connections. Signals at -10 dBm pro-
duced third order IPs below —80 dBm in alf but
the worst case of Al-Al under zero load; here
they reached -60 dBm intermittently. Signals
at 0 dBm (+47 dBmV) produced third order
IPs of -55 dBm to -70 dBm in loose
connections

3) Junctions with more than 1 volt of 60 Hz
power applied generated no IPs due to con-
tact friting

4) When observed, the IPs were always
jumpy and accompanied by broadband static
from the loose connection

5) Any reasonable amount of contact pres-
sure prevented P generation

6) Based on these observations, it is unlikely
that problems in the 5-30 MHz upstream band
are due to IP generation at loose connections.
A more likely explanation is RF ingress, as
described in reference 5
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Reducing the effects
of reflection in CATV feeders

mprovements in pressure tap desig

By Ken Simons

NS e m‘

Table M: Reflection introduced into a feeder by one tap at the worst frequency (216 MHz)

Loss from
line to tap
at 216 MHz

35 dB
30 dB
25 dB
20 dB
16 dB
12 dB

Resistive and

capacitive taps
PTR (6) 26.0 dB
PTR (3) 25.5 dB
PTC (W) 19.5 dB
PTC (R) 16.4 dB
PTC (Y) 14.2 dB

Transformer
taps
CMT (35) 22.0 dB BMT (25) 26.0 dB
CMT (30) 21.0dB BMT (20) 28.0 dB
CMT (25) 22.0 dB BMT (16) 29.0dB
CMT (20) 21.6 dB BMT (12) 26.7 dB
CMT (16) 21.4 dB BMT (35) 254 dB
CMT (12) 19.5 dB BMT (36) 21.1 dB

Note: Reflection figures on this table were obtained by measurement of production units selected at random. Published specifications show somewhat greater

reflection in each case
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taps which are similar electrically but differ mechanically. The CMT tap
is convenient as a replacement for the older taps. It 1s mechanically
interchangeable with the PTR and PTC. However. the ¥%-inch hole into
which this unit threads is too small for optimum electrical performance.
The BMT transformer tap uses a Y»-inch hole: this increased clearance
allows a reduction in stray capacitance with a considerable improve-
ment in high-frequency performance.

Table M compares the reflections introduced into an otherwise re-
flectionless 75-ohm line by single taps of each type Notice the sub-
stantial reduction in reflection accomplished by the use of transformer
taps at low tap losses. At a 16 dB tap loss. for example. the reflection
from the CMT is nearly 6 dB less than that from the PTC. and that from
the BMT is nearly 10 dB less. For tap losses above 30 dB. where
resistive taps were used. the transformer taps do not show the same
improvement, but still have the important advantage of providing a
back-malched source.

Periodicity

To understand reflections on CATV feeders it 1s essential to under-
stand “periodicity.” the accumulation of reflections from equally spaced
discontinuities. A number of simple examples may help to explain the
effect. Figure 77 illustrates conditions existing on a lossless 75-ohm
transmission line perfectly terminated with a 75-ohm resistor. There 1s
no reflection at any frequency (b). so the inputimpedance is constant at
75 ohms (c). and the application