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XT TIME... SPECIFY FIKE

9% Have you been given the challenging responsibility
2 of specifying a fire protection system for your
‘ company or client?

The alternatives are numerous. The decisions complex. The wrong choice can expose
your company or client to enormous risks. risks involving substantial equipment
damage. costly downtime and possible personal injury. At Fike we have
the solutions to your problems. We are dedicated to providing our
- customers with the most effective “state of the art™ fire protection
systems available. Our detection and control packages offer advanced
features such as “Verified Detection” and Class "A™ wiring
capabilities. This. coupled with agent storage containers ranging
insize from 5 pounds to multiple 1000 pound configurations.
enables us to satisty our customers’ specific fire protection
requirements. We offer a worldwide network of distribution that
is professionally trained in hazard analysis. design. installation
and servicing of our systems. These professionals stand ready
to assist you with all of your fire protection needs.

Specify Fike—You'll know you've made the right choice
because there is no equal

Call 1-816-229-3405 ﬁk@

'
today! Fire Suppression Systems
Division Fike Corporation
Reader Service Number 2. P.O. Box 610, Blue Springs, MO 64015



BROADEN YOUR ECONOMIC HORIZONS

MC?

COAXIAL CABLES

Everything about MC? coaxial trunk and
feeder cable saves you money, as well as
providing the purest signal over the longest
distances — which means fewer actives

CABLE SIZE .750" |

@550 MHz MmCe

|
GAS
INJECTED 0
!

292 dB SPACING (%100 ft.)

alongthe line.

With the unequalled 93% velocity of pro-
pagation, you may also use one size smaller
than you would with foamed cables. That
also means more cable per duct, and easier
handling. In aerial installations, the effects
of wind and ice-loading are dramatically
reduced.

The most advanced technology usually
doesn’t cost the least. It always does
with Trilogy.

TRILOGY LEADS IN TECHNOLOGY

Call or write for a free sample and brochure:

TRILOGY COMMUNICATIONS INC., 2910 Highway 80 East, Pearl, Mississippi 39208

Irilogy g
COMMUNICATIONS INC.

800-874-5649
601-932-4461
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Jerrold Starcom” VI

WITH VOLUME CONTROL
The Industry Standard

Only one addressable converter—]Jerrolds STARCOM® VI (Model DPV5 )—
offers:
® VOLUME CONTROL
® RF SCRAMBLING
® [PPV-READY NOW
® VCR TIME-CONTROLLED PROGRAMMING
® STEREO COMPATIBLE

With features like these and the industry’s largest installed base by far, its
no wonder almost everyone in the industry is trying to build “Jerrold
compatible” converters. Thats what makes Jerrold the industry standard.

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

JERROLD

. . Where innovation is a tradition

See us at the Atlantic Show, Booth 345. GENERAL
See the Cable Video Store, Booth 239. lerRUM ENT
® General Instrument 1986
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See us at the Atlantic Show, Booth 209.
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High Security-Low Maintenance

APARTMENT BOXES

e

Cable Security Systems, inc.

205/821-0745-P.0. Box 2066-Auburn, AL 36831
Reader Service Number 5.
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EDITOR'S LET

TERIHm

The cable/telco war

The editor’s letter is usually a forum to bring
to the forefront certain issues concerning the
cableindustry—or a particular soapbox | might
be on atthe moment. Thismonth, however, | am
reprinting an editorial from Dick Kirn of Wire Tele-
View Corp. and secretaryftreasurer of the Society
of Cable Television Engineers’ Florida Chapter.
Kirn's letter is titted **The Cable/Telco War,” and
I strongly advise our readers to take the issues
to heart.

"*The cable industry has already lost the first
battle of this war by being a no-show. The tele-
phone companies have installed or are installing
a number of fiber-optic cable systems (see
accompanying table). These cable systems
provide cable TV, movie rentals, security, data
banks, telephone and energy management
service.

“Enhanced telephone service using inte-
grated services digital networks (ISDNs) will allow
features such as multilines to single phones,
simultaneous data and voice operation, call
tracing, sophisticated answering and redial
systems. All this in addition to delivering full video.

“*Granted, these are demonstration projects
and are not expected to earn a monetary profit.
However, they will repay a bounty of information
concerning system design, component reliability
and operational techniques. One dayinthe not-
too-distant future, the cable industry will wake up
and find that the war has been lost and we will
be left holding our analog RF systems with all
their distortions and noise. Guess where our
subscribers will be?"’

To drive this point home, the SCTE Florida
Chapter will co-sponsor athree-day seminar on
fiber optics at the Hyatt Orlando Hotel in Orlando,
Fla., on Jan. 18-20. The sessions will include
presentations by AT&T, Bell Labs, Ortel, AMP,
Stromberg-Carlson, BeliSouth, ATC and Syn-
chronous. Because of the many misconceptions
about fiber-optic technology, the basics as well
as the future of fiber optics will be discussed. A
| tentative agenda of topics is as follows:

Monday, Jan. 18

8:30-9:45 a.m.—Fiber basics: An overview
(AT&T)

9:45-10:45 a.m.—Fiber cable (AT&T)

11 A.M.-noon—Interconnect technology/loss
| balance (AMP)

2-3 p.m.—Splicing (AT&T)

3:15-4:30 p.m.—Aerial and underground
construction techniques (AT&T)

4:30-5:30 p.m.—Questions and answers (panel)
Tuesday, Jan. 19

8:30-10:30 a.m.—FM modulation techniques
(Synchronous)

10:45 a.m -noon—Digital modulation techniques
(Stromberg-Carlson)

1-2 p.m.—AM modulation techniques (ATC)
2-4 p.m.—Hands-on demonstrations

4-4:30 p.m.—Safety

4:30-5:30 p.m.—Questions and answers (panel)
Wednesday, Jan. 20

8:30-10 a.m.—User view (ATC)

10-11 a.m.—Future technology (Bell Labs)
11:15 a.m.-noon—Training (AT&T)

Noon-1 p.m.—Hunter Creek, operating
leaseback fiber system (BellSouth)

For more information on this valuable seminar,
please contact Dick Kirn, (813) 924-8541; Pat
Luckett, (305) 660-5524; or write the Florida
Chapter at PO. Box 7835, Sarasota, Fla. 34278.

More on the SCTE front

A sincere congratulations to SCTE Tip-OTex
Chapter Secretary/Treasurer Arnold Cisneros on
becoming a senior member of the SCTE. He is
recognized by the Society as having demon-
strated and documented significant per-
formance asa professional in the CATV industry.
Cisneros joins the ranks of 165 SCTE members
who have been elevated to senior member status
—the highest professional grade given by the
SCTE.

Many thanks to Microwave Filter for offering
to support the printing and postage costsfor the
SCTE’s new Upstate NY Meeting Group's
mailing.

The SCTE, a driving force behind cable TV
technicians and engineers, now boasts a total
of 40 chapters and meeting groups nationwide.
The two most recent organizations are the Four
States and Upstate NY meeting groups. For more
SCTE happenings, don't miss this issue's
Interval—and join the Society.

i 9. o H

Community Location
Cerritus Los Angeles
Heathrow Orlando, Fla.

Hunter Creek

Leewood Leewood, Kan.

Telco fiber-optic systems

Status Installer

Waiting approval GTE

Under construction  BellSouth/
Northern Telecom
BellSouth

Fort Lauderdale, Fla. Operating
Under construction

Southwestern Bell
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GROWING
\X/ITHOUT
THE PAINS.

SCIENTIFIC-ATLANTA
MAKES UPGRADES
AND REBUILDS A SNAP.

Expanding your system's bandwidth
with Scientific-Atlanta is as simple
as snapping new modules into
existing Scientific-Atlanta housings.
Or dropping us in when the job
calls for amp replacement or
total rebuild.

Our upgrade/rebuild program
includes system analysis of cascade
performance, project engineering
consultation, system evaluation
and feasibility studies.

MODULAR COMPONENTS,
MAXIMUM CHOICE.

Our modular distribution concept
gives you flexibility others can't.
Our full line of push/pull, parallel
hybrid and feedforward amps are
available immediately in the widest
choice of bandwidths (300/400/
450/550) and gains (22/26/30).

SINGLE-FUNCTION MODULES.
Modular components let you con-
figure a system with exactly the
right combination of performance
and economy...right to the end
of the cascade.

Reader Service Number 6.

MINIMUM MAINTENANCE.
Our use of discrete slope and
gain controls, ultra-stable AGC/ASC,
surge-resistant power supplies and
heat-dissipating amplifier housings
assures a smooth-running, main-
tainable system under the most
demanding conditions...yours.

PART OF A FULL-LINE PACKAGE.
In addition to our distribution amps,
taps and passives, Scientific-Atlanta
offers a complete line of compati-
ble, upgradable CATV products.
And they're all backed by a com-
pany with a reputation for quality,
service and support.

So why not call us for more
information about our painless
upgrade/rebuild program? It sure
can't hurt. Dial 1-800-722-2009 or
write to: Scientific-Atlanta, Dept.
AR, PO. Box 105027, Atlanta,

GA 30348.

Scientific
Atlanta



e High Quality
e Competitive
Prices

* Good
Customer
Service

and ... we are
proud to say,
BRAD maintains
its quality
philosophy and
has earned a
reputation
second to none
in our industry.

Call: 1-800-382-BRAD

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

...thru the years, we stuck
with these standards.

CLEARLY BETTER

See us at the Atlantic Show, Booth 852.

Reader Service Number 7.
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| wigh to receive/continue to receive Communications Technology.
YesO NoD
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(please print/type)
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(please be specific)
Company Name

Address
City State P
Signature Date

1. Are you a member of the SCTE
(Society of Cable Television Engineers)?
YesOO NoO

2.1n the performance of my job, | authorize,
specify or purchase products and/or services.
YesO NoDO

3. Please check the category that best describes your
firm's primary business (please check only one).

. Cable TV Systems Operations

. Independent Cable TV Systems

. MSO (two or more Cable TV Systems)

. Cable TV Contractor

. Cable TV Program Network

. SMATV or DBS Operator

MDS, STV or LPTV Operator

. Microwave or Telephone Company

. Commercial Television Broadcaster

. Cable TV Component Manufacturer

. Cable TV Investor

. Financial Institution, Broker, Consultant

. Law Firm or Government Agency

. Program Producer or Distributor

. Advertising Agency

. Educational TV Station, School or Library

. Other

0O
]
]
0O

0o00ooooooo
RN NSO NOULAWNT N =

(please describe) CT 10/87
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M/A-COM opens up a new lane for cable
operators with our new 18 GHz microwave
system.

If you've been looking for an open
frequency at 6 or 12 GHz, you're not alone.
In many areas, they simply aren’t available:
there’s too much traffic and not enough
spectrum.

M/A-COM’s new 18 GHz micro-
wave system gives you another
option: a wide-open band which
the FCC has assigned to cable oper-
ators. It gives you 5(% better link
availability (or 40% longer range)
than 23 GHz, and none of the con-
gestion of the lower frequencies.

The MA-18CC is a fully-featured
microwave system, designed to
meet or exceed all RS-250B short-
haul performance specifications. It
is field tunable, and a single gunn

etraffic.

oscillator covers a wide selection of fre-
quencies so spare parts can be kept to a
minimum.,

For over 20 years M/A-COM MAC has
specialized in providing microwave radio
equipment to cable operators and broad-
casters. Every unit with our name on it is built
in our own factory, so we not only
control the quality, but we know
how to service it.

For more information on
how you can streamline your
microwave needs, contact
M/A-COM MAC, Inc., 5 Omni Way,
Chelmsford, MA 01824,

(617) 272-3100.

:
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Atlantic Show '87:
‘Making waves'’

ATLANTIC CITY, N.J.—With thetheme "*Making
waves,' the sixth annual Atlantic Show, spon-
sored by the Maryland/Delaware/District of Col-
umbia, New Jersey, New York and Pennsylvania
cable TV associations, is scheduled to getunder
way QOct. 6-8 in the East Hall of the city's conven-
tion center. In addition to the show's marketing,
management and legal sessions, the Society of
Cable Television Engineers is coordinating

A special one-day registration fee has been
made available to SCTE national members.

The show's agenda, featuring technical ses-
sions, is as follows:

Tuesday, Oct. 6

11-11:15 a.m.—Ribbon cutting ceremony
11:15 a.m.-1 p.m.—Keynote speaker Ted Turner,
chairman of the board and president of Turner
Broadcasting System

1-3 p.m.—Lunch

1-6:30 p.m.—Exhibits open

several of the technical sessions for the event.  2-3:30 p.m.—'Carrying BTSC stereo and other

My name is MO-PED.
My creators,

Missouri Pedestal Co.
have field tested our
space-age

pedestal design

for 12 years

and have created a
family of tough
MO-PEDS.

Looking for an inexpensive solution to industry prob-
lems of: cable theft, vandalism, and replacement cost

of failed pedestals?

MO-PEDS combine durability and aestheticsin a
tamper resistant pedestal at a very competitive price.

MO-PEDS come fully assembled with hardware and

compliments your locking system.

Call for our
“Free Sales
Catalog”
today! You'll
be glad

you did.

Call Collect: (314) 256-9969
See us at the Mid-America Show.

Missouri Pedestal Co.
PO. Box 1350
Ballwin, MO 63022

Reader Service Number 9.
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special services,” moderated by Brian James,
director of engineering, NCTA
3:30-4 p.m.—Coffee break

| 4-5:30 p.m.—'Signal leakage and the FCC,"

moderated by Cliff Paul Sr.,, consultant, RTK
5:30-6:30 p.m.—Cocktail party

Wednesday, Oct. 7

9-10 a.m.—Associates meeting

10 a.m.-5:30 p.m.—Exhibits open

10-11:30 a.m.—'Open forum: BCT/E Certifica-
tion,” moderated by John Kurpinski, consuitant
11 a.m.-3 p.m.—Lunch

1:30-5 p.m.—BCT/E Certification examinations,
administered by William Riker, executive vice
president, SCTE

3-3:30 p.m.—Coffee break

Thursday, Oct. 8

9:30 a.m.-noon—Exhibits open

10 a.m.-noon—"'A demonstration of high-
definition television,”’ moderated by James
Stilwell, president, TeleResources.

NCTA, SCTE issue
call for papers

WASHINGTON, D.C.—Proposals for technical
papersto be presented during the 1988 National
Cable Television Association convention April
30-May 3 in Los Angeles are due Jan. 5 at the
association's headquarters. Persons wishing to
present original papers on communications
engineering topics of interest to the cable TV in-

| dustry should submit 250-word summaries to:
| Katherine Rutkowski, NCTA, 1724 Massachu-

setts Ave., NW., Washington, D.C. 20036.

The Society of Cable Television Engineers also
issued a call for technical papers to be presented
at the SCTE's Annual Engineering Conference
in San Francisco June 16, 1988. in addition, pro-
posals for workshops are being solicited for the
CableTec Expo, which immediately follows on
June 16-19. Workshops are hands-on sessions
presented at both technician and engineer levels
of subject depth. Submissions are due Nov. 15,
should include an abstract of the paper or
workshop, and must be sent to: SCTE, 669 Ex-
ton Commons, Exton, Pa. 19341,

® The Charles Machine Works Inc. an-
nounced that its Ditch Witch product line has
been expanded to include Radiodetection tools

COMMUNICATIONS TECHNOLOGY
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Study predicts
future of fiber

AUSTIN, Texas—Technology Futures, a
consulting, research and education firm
based here, recently completed aforecast
of near-earth communications from 1990
to 2010. As background for the study, in-
dustry data was gathered on the perfor-
mance capacity (in bits per second) and
the costs per mile (in 1975 dollars) of com-
munication technologies since 1910. This
data was plotted to indicate rates of
change in performance and transmission
costs due to both radical and incremental
improvements in technology.

According to the report, the rate of im-
provement in performance of communi-
cations satellites from 1965 to 1975 re-
sulted in reduction of further improvement
in cable and microwave technology. Also,
fiber-optic technology accelerated rapidly
after 1977—surpassing satellite capacity
even in its early development—and now
exceeds coaxial cable, microwave and
satellite capacities by a factor of five or
more.

The report forecasts that even if the
increase of fiber capacity slows inthe near
future, it will remain so far ahead of satellite
capacity that all growth in fixed point-to-
pointcommunications of any magnitude
can be handled by fiber-optic cable. This
growth rate exceeds any projections of
growth in voice, data, video and video-
conferencing demands.

for locating buried pipes and cable. The equip-
mentis available through most Ditch Witch deal-
erships in North America.

@ |SS Communications was appointed as a
manufacturer’s representative for CaLan, and will
be responsible for California, Nevada, Oregon
and Washington. The company will represent
Calan's Model 1776/1777 integrated sweep
system.

® North Coast Cable has secured financing
for the construction and operation of the cable
TV system in Cleveland, Ohio. The system has
beguniinitial construction; its first customers are
expected by the end of the year. Viacom will
manage the system on a day-to-day basis. Catel
Telecommunications recently announced receipt
of an order from Ohio Bell to supply TV, video
and audio processing equipment for the Cleve-
land system.

® Kanematsu-Gosho (USA) Inc. signed an
agreement for the sale of a Sprucer 310 two-way
interactive addressable converter system to
United Cable Television of Eastern Shore Inc.,
Ocean City, Md. The converter allows sub-
scribers to order and bill pay-per-view and pay-
per-week events using a major credit card.

® Trilogy Communications announced that
1,650 miles of its MC2 coaxial cable will be sup-
plied to Suburban Cablevision of East Orange,

COMMUNICATIONS TECHNOLOGY
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N.J., for a major rebuild scheduled to begin in
January 1988. Trilogy also announced the pro-
duction of an air-spaced dielectric coax cable
for plenum installation, its .500 MIil.

® Scientific-Atlanta reported an increase in
sales, earnings and new orders for the fourth
quarter andthe fiscal year ending June 30. Sales
for the quarter were up 6 percent over the same
quarter a year ago. Net earnings were $8.8
million, comparedto $17.7 million last year. New
orders booked during the quarter were 33 per-
cent greater than those of the comparable
quarter of last year.

® RCA American Communications recent-
ly changed its name to GE American Communi-
cations Inc. The company operates five C-band
and two Ku-band Satcom satellites.

® Ross Communications of Allentown, Pa.,
received contract awards for five construction
projects. The new contracts include multiple
dwelling unit wiring in New York for Antenna and
Communications Corp.; constructing a cable
communications system for the University of
Salsbury in Maryland; aerial construction for a
Storer systemin Groton, Conn.; an underground
project for Thompson Cable Services, Laurel,
Md.; and aerial construction for Contel/Execu-
tone in Allentown.

® Withan initial order of $2.7 million, General
Instrument’s TOCOM Division was named
addressable equipment supplier to the Phila-
delphia cable system being developed by Cable-
vision Industries and Wade Communications.
Also, General Instrument’s Jerrold Division re-
cently celebrated the installation of its 500th
addressable system, serving Sammons’ south-
ern New Jersey operation.

® Pioneer Communications announced an
order for its BA-5000N addressable converters
from Warner Cable for the MSO's systems in
Kingsport, Tenn., and Olean, N.Y. Aiso, Pioneer
announced the sale of addressable equipment
to Sammons’ McComb, Miss., system.

® Oak Industries announced that it has
enteredintoalicense agreement with M/A-COM
and General Instrument Corp. Oak received total
license fees of approximately $20 million and
settled all litigation with the other two companies
relating to Oak patents. in return, M/A-COM and
General Instrument received paid-up, non-
exclusive licenses to over 40 Oak patentsin the
communications, encryption and converter fields
for their full term.

® AM Communications announced over $1
millionin new ordersfor its new line of CATV and
LAN products. Also, AM received $5 million in
new cable and LAN construction contracts,
which includes construction of the ATC/Queens,
NY., cable system and the rebuild of the
Wolverine Cable System in Battle Creek, Mich.

® Zenith Electronics reported its second-
qQuarter earnings of $0.3 million or 2 cents per
share, compared to its loss of $9.9 million or 43
cents per sharein the same period of 1986, Sales
rose 41 percentcomparedto last year's second
qQuarter; computer product sales were a key
factor in the increase.
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| Compare these features
FEATURES EAGLEA B
100% Urethane filed
[weather resistant)
Single Board
Construction 0
{improved grounding])

Dual "D" Rings
(Weather Resistant)

Blocking Capacitor
[Reduced Theft)

Metal Shields Available
[Reduced Theft)

Made in USA I

Special Design
Multichannel Traps

| Metal-Stamped
| Channell.D.

| (800)
1448-7474

. 4562 Waterhouse Road
g Clay, NY 13041
[315]) B22-3402
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BLONDER'S \IEV I
Job hunting in the '30s

By Isaac S. Blonder
Charrman, BlonderTongue Laboratories Inc

The ““terrible '30s," as the newly graduated
scientists called that Depression-ridden era,
featured high levels of unemployment, busi-
nesses barely surviving from day to day and a
surplus of scientists for every vacancy. The
abundance of job opportunities today and the
high prevalent wage scales will cause you to
luxuriate in your good fortune as compared to
the difficult experiences faced bythe job seekers
then.

At that time, a laborer could earn as little as
25 cents per hour. Secretaries and office per-
sonnel were fortunate to find a steady job at $12
per week; $25 per week was above average for
the working non-professional. Government jobs
were eagerly pursued since they offered security
and high pay. | was informed by my New York
relatives that | should spend all of my time pur-
suing a license to teach in the New York City
schools at the princely sum of $3,500 yearty! Un-
fortunately, | discovered quickly that not only
were New York residents given preference over
out-of-state applicants but one had to be spon-

sored by a politician with sticky fingers in order
to enter the teaching profession

Federal positions such as “Junior Observer
in Meteorology' were favorite targets of the
educated and | succumbed tothe pressure and
took the exam. Not having spent a minute of
preparation inthat field, | was delighted with my
score of 94 only to be informed that enough appli-
cants had scored 100 to fill the openings for the
next century!

If you couldn't find a job on graduation, and
| didn't, you regarded graduate education as a
worthy alternative. Armed with wildly enthusiastic
letters from my professors | applied to over 50
universities for a fellowship in physics and
prepared to live an aesthetic lifestyle for the next
several years. Alas for such optimism! Turns out
that there were at least 10 applicants for every
opening and the natural reaction of the admini-
stration wasto set up standards and quotas that
they were perfectly willing to expose to your
scrutiny, knowing that the quantity of applicants
andthe picket fence of quotas would screen out
anyone with whom they had the slightest quaims.
1 had to go on to graduate school at my own ex-
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pense(no science-based job was offeredto me
for two years).

After spending four years during World War Il
in the signal corps as a radar officer (a science-
based job at last), the drought was over. Good
jobs at good pay were easy to secure (I hope you
engineers find this scenario alive forever). Now,
back to the ““terrible '30s."

One summer, while an undergraduate, a friend
with inside influence in a machine shop worked
his magic and | spent a happy vacation as an
unskilled lathe operator for 35 cents per hour
rough cutting steel bars for the real machinists.
As a novice they almost convinced meto askthe
stockroom for a supply of ““hen’s teeth’ for the
final finishing polish to the steel bearings.

Once | thought | had a real job as a radio
engineer. It was ata smallcompany that had fled
from Brooklyn to the Connecticut wildernessin
ordertolower space and people costs. The wage
scale created for the highest paid employee was
$25 because they could not find a local radio
serviceman willing to take a job with unlimited
calls on his time for the ever-present emergen-
cies. Their principal products were versions of
a basic five-tube radio wholesaling for $5. All, |
repeat, all of the parts were rejects, and we spent
as much time troubleshooting problems as
building the radios. Here is onetypical problem:
The speakers usually emitted a sshing sound
caused by the voice coil rubbing against the pole
pieces. My despicable solution: a wad of tissue
paper between the grill cloth and the cone! What
do you want for $5? When the boss began to
hand out paychecks with the caution to wait two
weeks before cashing the check, it was time to
move on

Finally, my experiences in the heart of elec-
tronics America, the downtown areain NYC sur-
rounding Courtland Street. Upstairs, in a dingy
unpainted loft of the XYZ Capacitor Corp., the
owner eyed me suspiciously; why would a physi-
cist lower himself to work as an engineer in a
capacitor factory? Grudgingly, he admitted there
could be an opening, but | would have to work
two weeks at no salary to prove | could hack it
and thenthe salary would be $25 withincreases
as | produced new productsto prove my value.
This offer was repeated in similar language at
aretail electronics store and a coil winder. At least
a dozen more enterprises had no openings at
any price. By the way, | also would have had
janitorial duties at the store.

One could survive in those days at $25 since
a fullmeal in a Bowery restaurant could be had
for 25 cents and the Chinese restaurants offered
half a hogshead of chop suey for 35 cents, suffi-
cient for four engineers. Single-room lodgings
were available at $6 weekly. Movie houses on
14th Street charged 10 cents and some even
threw in alive striptease act for their patrons. Sub-
way fare was 5 cents and crime was a statistic
butnot a personal concern. If you had a job, New
York was perfection personified.

Count your blessings, you lucky employed
scientists; it was not always thus. ‘
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purchase of converters from
more than one source.
In addition, you also get a host
of downloadable parameters.
Like channel map, barker
channel number, IR
enable/disable, and force
tune of the converter just to
mention a few.
Put the Panasonic PC-200 Addressable Converter to
work in your system — we're ready to help you deliver
entertainment that's a phone call away. And, address
your bottom line, of course.

L

For more information call:
East Coast: (201) 392-4109 West Coast: (415) 672-2592

Panasonic
Industrial Company

Reader Service Number 12.




Double your

productivity
without leaving
your seat.
Se—

( |
- X
_l
. - b .~
o
RN l‘?‘
v




It's hard to be productive when you're

constantly changing seats.
That's why Case makes trenchers that offer
something you won't find anywhere
else—single seat operation. A B ?
feature that helps you work faster -
and more effectively.
Case’s low maintenance, /
hydrostatic ground drive —= V /
gives you still another edge. AN
With the single move of a lever, .
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direction. What's more, you can vary ground
speed to accommodate soil conditions. The result:
you trench, backfill and plow at peak capacity.
All the time.
To learn more about the trenchers that help
you do more, visit your
Case dealer today. newe, &
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Part II: A fiber backbone system

This is the second part of a series on the use of fiber optics ina CATV system.

By Dave Pangrac
Director, Engineenng and Technology
American Television and Communications Corp

In the last issue | provided some ideas on how to overcome the fear
of a new learning experience; specifically, the use of fiber. In this article
| will discuss a *‘fiber backbone'* system, a new concept that refersto the
application of fiber to a cable TV system. Note that while fiber backbone
cannot presently be implemented, nevertheless, our expectations are high
because of progress thatis occurring. Learning and understanding should

Figure 1: Trunk layout (standard
tree and branch architecture)
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proceed now as a way of preparation and readiness for our industry.

Figure 1 shows an actual trunk layout of a portion of a major cable system
with standard cable tree and branch architecture. Amplified cascade
lengths are up to 31 deep. The section of plant shown provides service
to 8,525 subscribers and is made up of 155 bridgers. Figure 2 shows the
system with an outage (indicated at the arrow); the system is 14 amplifiers
deep atthis point. The system failure has affected 89 amplifiers (those after
the arrow), a total of 4,895 subscribers. (Note that the subscriber numbers
are actual as they relate to this system.)

With this many customers out of service, it is not hard to predict events
and problems. Allincoming phone lines will be tied up with outage-related
calls and many subscribers will be frustrated because of busy signals.
Once the outage is repaired, the system will likely roli service trucks on
problems generated from the plant failure; e.g., the TV set remaining on
Channel 4 when the converter output is Channel 3, the outside antenna
(or rabbit ears) hooked up during the problem and the subscriber forgetting
to reinstall the cable once the service interruption is repaired, etc. CSRs
and other staff also will be responding to an increased number of
“nuisance” calls, i.e., where there are no real signal difficulties.

Fiber backbone reconfiguration

Now refer to Figure 3. This is the same trunk system but it has been recon-
figured to accommodate the fiber backbone. The long cascades have
been broken up into small operating clusters using a device called an
“‘operating node," located at every other power supply. Some of the
amplifiers are turned around so that they feed out from the operating node.
As a result, there is a group of very small cable systems that have (in this
example) no more than five amplifiers in cascade. (Refined designs have
been able to accomplish asfew asthree amps in cascade, but four seems
to be the most efficient.) Each node is fed directly from the headend with
single-mode fiber. Photons generated atthe headend are transmitted via
the fiber to the node and then are converted to electrons. The output of

= Offers highest quality products at affordable prices.
+ Maintains a revolving inventory to fill any size order.
= Assures factory tested products that meet printed specifications.

Have you ordered equipment from other suppliers because it’s almost as good as RMS, and cheaper? Only to spend more money replacing that
product due to trouble calls and breakdown? WHY SETTLE FOR LESS THAN RMS?
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Puerto Rico, U.S. Virgin Isiands)
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Figure 2: outage in cable plant
(tree and branch architecture)
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Figure 3: same trunk system
reconfigured with fiber backbone
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the node is broadband RF and has the same capability as a trunk amplifier.

Figure 4 shows the system with the fiber backbone and an outage at
the same location asin Figure 2. Its effectis quite different. Instead of 4895
subscribers out of service, there are only 165. Thisis a significant decrease,
so trouble calls should be manageable and operations less chaotic and,
hence, less expensive. Also, the design of short cascades will change the
need for sweeping the system and possibilities will arise for increased
channel capacity using the same electronics.

Thus, the overall effects of using a fiber backbone system include im-
provements in subscribers’ perception of reliability, reduction of incom-
ing trouble calls (as a result of less outages), reductionin plant maintenance
requirements and improvements in picture quality (as a result of shorter
cascades). And all of this is achieved by using existing plant and simply
reconfiguring and adding operating nodes and fiber.

l'lffl'/
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There is another benefit for systems dealing with data transmission. With
afiber path running to every part of the system and since fiber is capable
of operating bidirectionally, there is a very reliable path back to the
headendsto carry alarge amount of data. How real is this plan? Consider
a little history as well as present-day developments.

Back inthe "good old days' frequency modulation (FM) was the only
technology available if you needed to use microwave to move TV channels
beyond your longest cascade lengths. Thisinvolved a transmitter/receiver
(and associated mod/demod equipment) for each channel. Today, we have
closetothe same requirements for fiber transmission—a mod/demod for
each channel and transmitter/receiver for each group of channels on a fiber.

Inthe *'good old days’ AML (amplitude modulated link) microwave was
afun idea but could not be done because of the noise problem and dis-
tortions generated by the system. Today we have the same situation with
VSB-AM (vestigial sideband-amplitude modulated) transmission on fiber.
Meanwhile, AML is a reality.

Only a few years ago, FM analog transmissions on fiber started with
four to six channels per fiber. Now, we see companies producing equip-
ment that will handie 16 to 24 channels on a fiber. Also, there are systems
that can carry four to eight VSB-AM analog channels per fiber. Atthe same
time, testing is continuing with the systems up to 42 channels. Keep in
mind that because of the short cascades the system is feeding, the carrier-
to-noise ratio and distortion numbers do not have to be as good at the
headend.

Theconcept of thefiber backbone system has been accepted by enough
peoplethatit has stimulated developmentin both AM and FM transmission
systems. There is no question in my mind that fiber is in our future. The
winner will be the company that can produce a "'lightin, broadband RF
out" operating node for a price of $5,000 or less per node.

Figure 4: outage in cable plant
(fiber backbone reconfiguration)

55 subs per bridger

140 passings per bridger sov eeeedll
Impact: E——L‘: [:'{:
3 bridgers " - E»

165 subs Operating node .

3 amps in cascade

Outage m‘g_l{;.‘.'] . s =3
sl ke
Direct fiber path 5

lo each node

{EF&

COMMUNICATIONS TECHNOLOGY



Satisfaction
guaranteed.

Head-end

—_—— e ——

i ¥ ,
Adeseln

Test equipment

Head-end through drop materials, it performs the way we say, or we'll correct it — immediately.
N . P— - : — i g Wt o _Distribution

s ST e

= . —r 'mf
e O m — j ﬁ
=) " o o W s

All items carry the manufacturer’s full warranty.
R — P o c Taps & connectors
_1‘ j' = ! = e A ¥ »
| R ﬁgﬂ" O e - b= -
F ot A D @ l' et (oL i ‘T) | - — —
= = . e = s -

Ll " 14 \ S5E --——--06 : C—" Aerial
: C c_—"?'“Fm )

We stock all major brands, and can tailor packages to your needs.

k)’ R ’
—_— — z

) Underground

@ ' T oS g

Items arrive when you need them, not sooner or later.

= R
=Bl .. R

And our engineers and technicians can answer any questions you have about design, installation, or field performance.

; Housedrop
- & m B camponmg l '[ 1 |> :,-ﬂl - u
P— s i |

Call Cable Services with your next order, or for a free catalog: 1-800-233-8452. (In PA, call 1-800-332-8545)

: y-— 12 A\ 2 . 3 : N "~ Tools and safety
STOP &7y i @ N\ =

et l.j 3 % gj‘: £ 7 ™ ﬁ ,;‘-;._
—_ \

ﬂ Cable Services Company Inc.

2113 Marydale Avenue, Williamsport, PA 17701

See us at the Atlantic Show, Booths 403, 405, 407. Reader Service Number 19.



Fiber-optic broadband systems

This is the first of a two-part series. Part Il will cover optical sources, detectors
and the future directions of fiber-optic systems.

By Mircho A. Davidov

Catel Telecommurucations Inc

Degradations in a typical CATV system are caused by the cable itself
and the associated repeater amplifiers, which limit the number and the
level of the transmitted carriers and the plant bandwidth. As a result, the
performance of the signals delivered to the farthest subscriber suffers.
Other limitations include the FCC-dictated frequency allocation aimed at
minimizing the interference between signals and the system susceptibility
to external noise and interference.

For broadband supertrunking signal transportation it is imperative to
be able to deliver video transparently (with virtually no system-added
degradation) from geographically separated locations to distant (tens of
miles away) headends. Typical CATV delivery systems having repeater
amplifiers every half mile cannot achieve this goal.

Some approaches that can be used to achieve a higher quality of
delivered signalsinclude the use of microwave links, different modulation
over a coaxial cable, or both.

With the rapid development of cost-effective optical sources and fiber
technology, an attractive and economical approach to the delivery of high
quality signals would be to use fiber-optic links as the transmission media.
It would allow the system designer to take full advantage of the wide band-
width available and of the insensitivity to EMI. Also, no repeaters are
required for fiber links less than 25 miles.

Why bother with fiber-based supertrunks?
The necessity for transparent transmission of video in supertrunks
demands that the delivery system’s performance be extremely high. (The

performance specifications typically require that the overall video trans-
mission system must meet or exceed the RS250B broadcast industry stan-
dards for short- or medium-haul video transmission.) To satisfy these
stringent performance requirements economically, a careful system design
is needed.

The topology of a supertrunk includes path lengths extending from
several miles to several tens of miles with one or more branches along
theway. The number of video channels and their associated audio channels
that each supertrunk is required to carry can vary (depending on the signal-
to-noise ratio required and the path length) with the maximum achievable
(using wide deviation FM) being 16.

Coanxial cable-based supertrunks must use booster amplifiers in order
to maintain the proper signal levels and carrier-to-noise ratio in all of the
path sections. Although the coaxial cable itself has a wide bandwidth,
a booster amplifier's bandwidth is limited to 500 - 600 MHz. To guarantee
that after a cascade of booster amplifiers the required signal-to-noise ratio
(S/N) can be maintained at the farthest receiver location, FM modulation
is frequently selected. With the proper modulation index chosen for
optimum S/N improvement vs. bandwidth expansion, large improvement
factors can be achieved at the expense of the number of channels the
system can support. If more channels would need to be added either now
or in the future, more cables (and booster amplifiers) will be required and
the system cost would tendto increase dueto the added cost of the cable,
additional amplifiers and the maintenance involved.

Microwave supertrunks use frequency-division multiplex methods to
combine several FM video and audio carriers. The combined carriers
(typically occupying up to 550 MHz of bandwidth) are then upconverted
and transmitted at microwave frequencies. Although the microwave equip-
ment costs more, it requires licensed frequencies to operate and tends
to suffer from fading, but it is indispensable whenever it is very difficult
or impossible to use a wired system.
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Figure 1: Fiber-optic supertrunking system
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A fiber-optic supertrunk delivery system offers wide bandwidth, low
losses, very small size and weight (and therefore many fibers can be packed
into a small space), security of communications and rapidly dropping cost.
Because of these factors the system designer can select the frequency
plan, the modulation method and the number of fiber links offering the
best and the most economical way of packing the number of required
channels into a fiber-based supertrunking system.

For long-haul paths especially, the benefits derived from a broadband
fiber-optic supertrunk delivery system can be substantial—both in up-front
cost as well as in maintenance. Because FM can offer large S/N improve-
ment factors and the bandwidth expansion associated with it can easily
and inexpensively be accommodated in a fiber-optic link, a broadband
fiber-optic supertrunk can carry a large number of high quality video

Figure 1 illustrates the basic components of a fiber-based supertrunk.
It consists of RF and fiber-optic subsystem portions and a broadband
single-mode fiber serving as the transmission medium.

The fiber medium

An optical fiber is a dielectric waveguide that operates at optical fre-
quencies. Itiscylindrical in form and it confines the electromagnetic energy
in the form of light to within its surfaces and guides the light in a direction
parallel to its axis.

One of the principal optical fiber characteristics is its attenuation as a
function of wavelength. Early applications have made exclusive utilization
of the 800-900 nm wavelength band, since the fibers made at this time
exhibited a local minimum in the attenuation curve and optical sources
and photodetectors operating at these wavelengths were available.
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Call 1-800-843-3338

To Learn How To
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Exclusive on-channel automatic signal-to-noise ratio test.
Eliminates time-consuming signal comparison and chart reading.

Exclusive audio to video ratio test measures directly in dB
for easy comparison to FCC specifications.

Exclusive automatic FCC accurate Hum level test. Eliminates
customer down time, speeds your testing, instantly on any channel.

Exclusive signal quality check. Built-in 4 MHz wideband
CRT monitor analyzes and pinpoints RF video troubles fast.

Exclusive built-in autoranging AC/DC volt and ohmmeter
now measures trunkline voltage through RF input—hassle free.

Exclusive all weather design holds tighter than FCC
specifications from —4°to 104°F.

Battery operated for true portability, field tested tough for
dependable ease of use and IEEE 488 Bus compatible for non-
attended and remote testing.

Or Choose:
The All New FS73 ‘‘CHANNELIZER JR.”'™

If you’re looking for the perfect FCC accurate performance
tester—the FS73 ‘*‘CHANNELIZER JR.'’ is your ticket to
success. It incorporates all the same exclusive automatic
‘*Signal Quantity’’ checks as the FS74. It’s the perfect
performance tester for your van, etc.

Call 1-800-843-3338 for your 10 Day Self Demo. Call us
today for more information or better yet let us put an FS74
or FS73 at your site for 10 days! Discover just what 100%
automatic, FCC accurate RF analysis will mean for
you—Call today!!
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Improvement in the fabrications processes by the fiber manufacturers
have permitted them to produce optical waveguides with very low losses
in the 1,100-1,600 nm region (this spectral wavelength band is referred
to asthe long-wavelength region). Since the 1,300 nm wavelength region
presents minimum signal dispersion to signals in pure silica fibers, it has
been widely used as the choice wavelength in present-day uses of single-
mode fibers. The transmission properties of an optical waveguide are dic-
tated by its structural characteristics. The structure basically establishes
the information-carrying capacity of the fiber and its environmental
response.

The most widely accepted structure of an optical waveguide isthe single
solid dielectric cylinder or radius r and index of refraction n,. (thisis known
asthe core of thefiber). The coreis surrounded by a solid dielectric known
as the cladding having a refractive index nz, which is less than n,. The
cladding facilitates the total light reflection into the core, it adds mechanical
strength to the fiber and protects the core from surface contaminants.

Variation in the material composition of the core gives rise to two com-
monly used fiber types shown in Figure 2. In the first case the refractive
index of the core is uniform and undergoes an abrupt change (step) at
the cladding boundary. This s called a step-index fiber. Inthe second case
the core index is made to vary as a function of the radial distance from
the center; this is known as a graded-index fiber.

Both the step- and the graded-index fibers can further be divided into
single-mode and multimode classes. As the name implies, a single-mode
fiber sustains only one mode of wave propagation, whereas multimode
fibers support many hundreds of modes.

Since multimode fibers have larger core radii, it is easier to launch op-
tical power into the fiber and to interconnect similar fibers. Another
advantage is that light can be launched into the multimode fiber using
an LED source. A disadvantage of multimode fibersisthat they suffer from
internal dispersion. When an optical pulse is launched into the fiber, the
optical power in the pulse is distributed over most or all modes of propa-
gation that the fiber supports. Each of the modes propagating through
thefiber travels at a slightly different velocity, causing the signal to spread
out in time as it travels along the fiber. This is called modal dispersion.

A measure of the information capacity of an optical waveguide is usually
specified by the bandwidth-distance product in GHz km. Since intermodal
dispersion effects are not present in single-mode fibers, they can have
very wide signal bandwidth transmission capabilities.

Reprinted with permission from the National Cable Television Association's
"'1987 NCTA Technical Papers.”
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TV EQUIPMENT MARKETPLACE

SPOTMATIC™

You Can’t Buy a Better
Ad Insertion System

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

The factis that there are more SPOTMATIC systems in
use today than any other type of ad insarion system. The
reasons are simple: high quality, proven reliability,
unparalleled factory support, and an unmatched array of
features.

Completely modular for easy expansion as system
grows

- Interfaces with optional Ad Manager™ biliing and traffic
software

» Expandable to 32 channels

with 32 VCR?'s inserting ads
» Fullrandom access or random pod operation
Front-panel keyboard or optional personal computer
control
Complete turnkey packages available
Quick delivery
Broadcast quality vertical interval switching
Automatic logging with advertiser-sorted printout
Automatic bypass of malfunctioning VCR
Automatic return to sateliite in event of VCR or power
failure

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

BROADCASTER I™
PROGRAMMABLE
VIDEOCASSETTE

CHANGER

Access 15 cassettes to play
in any order

- Uses one Sony VP-
5000 series 3/4" VCR

- Easy to program, stores
up to a full week's
schedule

= Highly reliable
mechanism uses no
belts, chains, gears

» Suitable for broadcast,
cable, industrial,
educational, and
government
installations for any
multiple-tape playback
requirement

Channelmatic, Inc. 821 Tavern Rd, Alpine, CA 92001

(800)231-1618 or (619445-2691
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Like two systems for the
price of one

. A new concept in ad insertion allows low cost
fully random access ad ptayback with one
. through four VCR's on one channel, two VCRs

on each of two channels, or four VCRs shared
between two channels. Features full stereo

. audio capability, preview bus, computer-adjusted

. audio levels, user-friendly CRT terminal interface
for easy scheduling, advanced audio and video
switching circuitry, front panel status display, and
unlimited system expansion capability. Traffic

. and billing software available. Contact

|

CHANNELMATIC, INC., 821 Tavern Rd., Alpine,
CA 82001 (800)231-1618 or (619)445-2691
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CATALOG

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

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

Channeimatic, inc. 821 Tavern Rd. Alpine, CA 92001

(800)231-1618B or (61 g)uszsgj

NETWORK SHARE
SWITCHER

» Inserts ads into four networks from one ad
source.
* Inserts ads one network at a ime on a first
come, firstserved basis
» Four Digital DTMF cue tone decoders.
» Four preroll delay imers one for each
network.
» Compositsync out put to facilitate vertical
interval switching.
» Cue tone decoder disable switches.
» Power fail relay bypass.
« Inputs and outputs for controlling ad
insertion devices.
= =
NSS-4A NETWORK SHARE SWITCHER

CHANNELMATIC, INC. 821 Tavern Rd. Alpine, CA 92001
(800)231-1618 ar (619445 2691

LIKE GETTING
YOUR MONEY FOR
NOTHING AND YOUR
CHECKS FOR FREE

Make Money the Easz Wa — Put either
SPOTMATIC JR. ™ or [I'. MONEYMAKER™ 10
work for you now. They are the lowest-cost
tools you can use to automatically insert local
ads into cable TV programmlng. 'ou have one
unit controlling one VCR to put ads on one
channel. Equipment overhead is very low.

Switching occurs during the vertical Interval for
broadcast quality transitions, Once the system
Is programmed by the operator, it operates
aulomalicallm

The SPOTMATICJR. has a builtdn printer for
verification records; however, both the LiL
MONEYMAKER and SPOTMATIC JR. inserters
connect easily toa LOGMATIC™ Iogilglng and
verification system, With optional software, this
enables computerized data retrieval and
automated billing and report generation.
now to see just how little it takes to get into
automatic ad insertion.

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

Write

~ ARE YOU THROWING
MONEY AWAY?

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

LOGMATIC JR.

The LOGMATIC contains a 4000-event memory and
interfaces to an 80-column printer or to a PC for data re-
trieval. The LOGMATIC JR. has a built-in 20-column prin-
ter and real-tme clock. It prints the event record as the
eventoccurs. Both loggers feature automatic operation,
and they record insertions on four channels.

Call or write for more information. You don't have to
lose money for unverified spots, Channelmatic, Inc. 821
Tavern Rd. Alpine, CA 92001. (800)231-1618 or
(619)445-2691.

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

PUT AN
EIGHTBALL™
UNDER YOUR
MONITOR—
8x1 Very Low
Cost Switcher

Itis an integrated circuit-based monitor
switcher featuring broadcast quality stereo
audio and video switching. Lighted
momentary contact pushbuttons are field-
legendable. Its cost s far less than any other
comparable unit on the market, Write or call
for information today.

CHRANNELMATIC, INC. 821 Tavem Rd. Aipine, CA 92001
(800)231-1618 or (619)445- 2691

Reader Service Number 26.




Now you see it...

e 0.1 dB resolution through your longest cascade, and
5-600 MHz system sweep frequency range

® automated scan set-up, and a full-featured 5-600 MHz
spectrum analyzer in the same portable package

And you see it on a 3%4" x 7" solid-state display,
with absolute linearity for both frequency (within 25
KHz accuracy) and amplitude (within 0.1 dB). You
see Frequency Response in your system across any
or all of the 5-600 MHz range, with or without active
carriers on the system.

You also see Spectrum Analyzer measurements —
such as Carrier-to-Noise, Intermodulation, and
Radiation — with the same precision, called up with
automated pushbutton convenience.

And, seeing your actual system performance is the
first step to an efficient preventive maintenance
program.

Maybe the question is not whether you should see
the CALAN Model 1776/1777 in your system, but
rather how long you can afford not to.

A[AN
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CALAN, Inc.

R.R. 1, Box 86T
Dingmans Ferry, PA 18328
(717) 828-2356

Fiber opticsinCATV:

1 10 years of progress

[ By John Holobinko
Vice President, Marketing and Sales, Amencan Lightwave Systems

Ten years agothe promise of fiber opticsin CATV was the ability to transmit
signals impervious to EMI (electron magnetic interference) and RF (radio
frequency interference) noise, with longer distances between active
electronics (amplifiers) than coaxial semiflex cable and no *‘suck-outs”
or other mechanical failures common to coax. The hope was that these
attributes would result in a trunking alternative that could deliver better
quality signals and require significantly less maintenance than other inter-
connect technologies.

In fact, the ultimate dream for fiber was to replace coax trunk runs
completely and carry all the channels of a CATV system on a single fiber
transparently. However, in reality one big disadvantage of fiber vs. coax
systems was fiber's laser noise performance, a disadvantage that today
has shrunk in proportion but still remains.

The VSB-AM (vestigial sideband-amplitude modulation) technique
requires a very linear system. It is the accepted transmission format for
most coaxial transmission applications due to its efficient bandwidth
utilization. In applications where a higher quality signal is required, an
alternate transmission technique used is FM/FDM (frequency
modulationffrequency division multiplexing). An FM-based system uses
more bandwidth than an AM system; therefore, its total channet capacity
is significantly reduced. In returnit provides both enhanced signal-to-noise
(S/N) over carrier-to-noise plus an additional noise tolerance. So, FM is
the preferred technique for analog signal transmission where an S/N
improvement is desired. Typical applications for FM include long coaxial
cable runs, satellite-delivered and long-haul microwave—but not AML
(amplitude modulated link) communications—and fiber-optic systems.

In early fiber systems, the noise-contributing components were so great
asto reduce the capacity that could be effectively carried onafiber using
FM tofour channels. Maximum distance was limited to a very small number
of repeaters before noise buildup became intolerable. It was true that the
signal could be sent approximately three miles without any repeaters, but
whereas a coaxial system needed only one cable to transmit 24 FM
channels, a fiber system needed six fibers. So, over equal distances fiber
systems had less electronics locations, but six times the number of
transmitters or receivers per location.

The hopes that fiber would reduce overall electronics counts significantly
were dashed, at least temporarily. Still, one advantage of fiber was clear:
On runs of under three miles all electronics were indoors and accessible
all of the time. Performance of these early systems was usually intherange
of 52 to 57 dB S/N, depending on repeaters for channel loading.

Current fiber system capabilities

State-of-the-art fiber-optic systems are capable of transmitting 16
channels per fiber today over distances of 18 miles without repeaters. Some
even guarantee worst-case performance exceeding RS-250B medium-
haul video specifications, including 60 dB S/N contribution with full 16
channelloading. To see how systems have achieved this performance level
(and how up to 60 channels per fiber has been achieved in laboratory
settings), a short history of fiber-optic development is presented in the
accompanying sidebar.

Lightwave transmission over fiber exhibits many of the same
characteristics as microwave waveguides. All early fiber allowed multiple
paths (modes) for the light to travel down the fiber within a large active
core diameter, thus referred to as ‘‘multimode’” fiber. The paths that light
cantravel inamultimodefiber allow a light pulse to travel different distances
in differing paths within the fiber. Imagine if a light square wave were injected
into one end of a multimode fiber. The output at the other end of the fiber
would be a parabolic distribution of arriving signals, which is a result of
their varying path lengths.

If two square waves are rapidly sentin succession, thelonger they travel
down the fiber, the greater the “‘smearing,” and the more difficult it will
| betosenseeachindividual pulse. Thisis because of the overlap between
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Figure 1: Graded-index fiber
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Source: ALS/Times Fiber Communications, Fiber Transport Systems Catalog,
June 1983

the latest arriving light from the first pulse and the earliest arriving light
from the second pulse, due to the varying path lengths (see Figure 1.
This phenomenon produces a bandwidth/distance limitation in multimode
fiber similar to roll-off in CATV cabie. In FM-based systems, this limits the
total channel capacity of the fiber and isthe major reason that early CATV
fiber systems were limited to four channels per fiber.

In contrast to multimode fiber, a single-mode fiber only allows a single
light path down the fiber. It was clear to researchers that fora given optical
wavelength, single-mode fiber wasthe desired type forlong distance trans-
mission because it eliminated one of the two maijor sources of optical
smearing. Two obstacles stood in the way: As late as 1983, single-mode
fiber was difficult to produce in quantity, and laser light sources had to
be developed small enough to couple an adequate amount of light into
thefiber. The deregulation of long distance telephone forced both of these
advances.

Another major cause of optical smearing was due to the fact that most
lasers emit not one frequency of light but a closely packed set of frequen-
cies. Light of differing frequencies usually travels at differing speedsthrough
optical materials. An example of this is the simple optical prism. Visible
light travels through the prism at different speeds and is spread into a rain-
bow. If this occurs in afiber, some light arrives earlier or later than the rest
of the light, similar to the problem of multimode fiber. To manufacture a
laser that emits a single frequency to solve this problem s very expensive,

The alternative is to manufacture fiber that is chromatically flatted, i.e.,
allowing light frequencies within a certain set of narrow bandwidths to travel
precisely at the same speed down thefiber. If all the light entering thefiber
travels at the same speed regardless of frequency, then the bandwidth
of the fiber will be practically limitless. The only factors that will then limit
fiber-optic capacity are the attenuation of the fiber and the bandwidth of
the transmission electronics themselves. This isin fact the case for modern
fiber-optic systems.

Attenuation vs. wavelength

Inmodern fiber systems, the limitation of maximum transmission distance
is based on the attenuation of the fiber. The attenuation of light by a fiber
is directly affected by the selected transmission wavelength. In general,
longer wavelengthstravel with less resistance than shorter ones. Inmodern
fibers typically produced in the last three years, light at 1,550 nm travels
with less resistance than 1,300 nm, which in turn travels with much less
resistancethan light at 840 nm. Table 1 illustrates typical ranges of optical
attenuation for various light transmission wavelengths.

Ideally, all fiber systems should be based on long-wavelength technology.
Selection of light transmission frequency has always been limited by
available laser semiconductor technology. Until 1984, the only 840 nm
lasers were available in quantity capable of being manufactured at a cost
of under $10000. Early lasers of 1,300 nm and 1,550 nm frequencies varied
greatly and were incredibly expensive. Therefore, early fiber systems utilized
840 nm wavelength lasers for optical transmission.

However, 840 nm device physics is far from ideal and reliability suffers
accordingly. Intercooling the laser to control its temperature helps; this

COMMUNICATIONS TECHNOLOGY

...now they don’t!

® non-interfering to addressable converters
® non-interfering to VCRs
® non-interfering to high-speed data carriers

They don't see their VCRs affected by your system
sweep. And they don't see any interference with the
addressable converters. The CALAN Model 1776/
1777 Integrated System Sweep/Spectrum Analyzer
eliminates this interference on the system.

They also don't see your improved preventive
maintenance program, performed during normal
daytime working hours.

What they do see is a dramatic improvement in the
picture quality, reduced down-time on the system,
and no reason for complaints.

What you won't see is how you maintained your
system without it.
See us at the Atlantic Show, Booth 110.
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Table 1: Typical ranges of fiber attenuation

Attenuation per kilometer
Frequency (1 km = .61 miles)
840 nm 251t04.0dB
1,300 nm 0.51t00.3dB
1,550 nm 0.4t00.2dB

is done as a rule with virtually all semiconductor lasers today. Early 840 nm
lasers tended to have average lifetimes of 10,000 hours or less (almost
one year), and today only have lifetimes approaching 40,000 hours (about
4v2 years). Hence, a common complaint of early fiber system users was
that the lasers needed frequent replacement, even more often than klystron
tubes in microwave systems.

We developed a circuit that sensed laser aging by measuring the
required bias voltage to create a given light output from the laser. As the
laser aged and the bias voltage went beyond a certain level, a warning
indicator on the front panel flashed on, giving the operators fair warning
weeks before an actual laser failure could occur. CATV operators could
therefore change out the transmitter with a spare at their convenience and
avoid a hard system outage. Today, most manufacturers offer thisimportant
feature.

Today, 1,300 nm single-mode devices are cost-effective and are the laser
of choice. The device physics of 1,300 nm lasers is such that average life-
times of these devices are in excess of 17 years (150,000 hours).
Unfortunately, 1,500 nm devices are still more expensive than 1,300 and
may not provide any performance advantage. The reason for this is that
until recently fiber chromatically flattened at both 1,300 and 1,550 nm was
not available. Therefore, where single-mode, dual-window (low attenuation
at both 1,300 nm and 1,550 nm) fiber has been installed (over two years
ago), itis probably not chromatically flat at 1,550 nm. If a standard 1,550
nm laser is used with this fiber, bandwidth roll-off due to chromatic
dispersion will limit transmission distance to less than 1,300 nm systems,
even though optical power is more than adequate.

With this fiber, the only 1,550 nm solution is an expensive distributed
feedback (DF B) laser in order to compensate for chromatic dispersion.
DFB lasers emit a single frequency of light. Most often the only time a DFB
laser is warranted is when an existing fiber cable is fully loaded with
channels at 1,300 nm and the cost of installing additional fibers for
expansion is prohibitive. In this case, combining a 1,500 nm DFB and 1300
nm standard laser with an optical multiplexer will double existing fiber
capacity.

CATYV fiber-optic hardware

Based on both current fiber-optics technology and fiber transport
productdevelopment, early systems using 840 nm multimode lasers and
fiber were quite limited. Initially, since fiber systems were much more costly
than other alternatives, first- and second-generation fiber systems were
designed to minimize their cost. These systems consisted of a series of
individually packaged modules that were hardwired together by a series
of cables, a cable harness or other means of interconnecting the system.
Each module was designed for a specific channel frequency assignment,
which meant that a spare module was required for each and every channel
and module type.

To adjust the system or change out a module meant using two people,
one in the back of the rack to access the wiring and one in the front.
Adjustments in many cases meant disconnecting a module and
unscrewing covers, or using specialized access cards to do the same.
Changing a power supply meant disconnecting whole groups of modules,
thus shutting down a portion of the system. Since every module was
separate and 19 inches wide, the system took a large amount of vertical
rack space. These compromises were made to minimize the overall system
cost.

Third-generation systems still used individual modules. but now the
frequency could be adjusted by an access point in order to change the
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assignment. Some systems used one type of module for half the channels
and another for the other channels. Other systems kept a fixed-frequency
module for every channel, and used one adjustable spare module that
was more expensive, to cover failures. This design called for careful
management of repairs, since if a channel came back from repair, the spare
had to be removed to be available in case of failure on another channel.

In earlier systems, optical AGC (automatic gain control) was
accomplished simply by a circuitin the receiver. This measured the average
optical-received power and adjusted the gain if the received power varied
from the value set at initial system installation. This method was relatively
loose and became truly a problem for systems that sent NRZ (non-return
to zero) data along with video, since the data carrier is present only while
data is being transmitted. The solution designed into some third-generation
systems was to generate a pilot carrier at the transmitter and use the ievel
of the pilot carrier to determine AGC in the receiver. Third-generation
systems were the first to provide this very necessary feature, which is still
preferred today.

With fourth-generation systems, itis clear that fiber optics is being used
to connect multiple headendstogether tocarry large number of channels.
Reliability, maintainability and flexibility have become key. Fourth-genera-
tion systems feature all universal modules, which can be used for any
channel interchangeably. Channel frequency assignments are digitially
synthesized and channel assignment ismade by way of a front-mounted
rotary DIP switch. Whereas earlier systems required rear rack access,
fourth-generation systems use front mounting, slide-in modules that can
be installed and removed by sliding them into a universal 19-inch main-
frame while under full power. All electrical connections are made
automatically; once the system is instalied, there is no need to go to the
back of the unit. Therefore, these systems offer a very fast mean time to
repair.

These systems offer the capability of transmitting voice and data besides
video. They also are being used to provide corporate, institutional and
educational interconnects. Some of these systems even offer a performance
measurement and monitoring feature. This option allows fiber-optic
equipment at all headend locations to be continuously monitored from
any remote site. Operation at the system and module level can be tracked
and even plotted graphically using a standard PC spreadsheet program
to schedule maintenance and evaluate system performance. If a soft or
hard alarm condition occurs, the monitoring program informs the operator
of the location and the actual module that needs to be examined or
replaced. These systems are designed to allow multiple equipment
locations to operate unattended and minimize overall systems maintenance
costs.

Advances in the near term for fiber systems will most likely be in the
area of additional channel loading per fiber. Only one year ago the average
system carried 12 channels per fiber maximum. This year, 16 channels
per fiber are being delivered with equal performance. Perhapsthe greatest
obstacle for fiber to replace the majority of long coaxial cable runsin CATV
systems is the noise performance of lasers, which forces the additional
cost of frequency modulation and demodulation equipment. Laser
technology needs to improve by a minimum of 15 to 20 dB in order for
VSB-AM transmission to be possible. American Television and Communi-
cations Corp. has been working with the various fiber-optic system suppliers
in an attempt to stimulate this application direction. Most experts see this
as a possibility within five years.

Other major areas for promise remain in the fiber itself. Every five years
has seen a major leap in the ability of fiber to transmit signals significantly
further without reamplification. Quite recently, GTE announced a laboratory-
fabricated fiber that theoretically can transmit signals virtually across the
United States without a repeater. For the long term, this bears implications
not only for CATV systems applications, but more importantly on the entire
argument of digital vs. analog transmission for many wide-band services.
For example, if no repeaters are required, long distance transmission of
digital vs. analog video loses much of its appeal, since the cost of digital
conversion is about five times the cost of FM, and most wide-band serv-
ices such as television do not have the complex routing requirements of
telephone and data applications.

Fiber optics vs. alternatives
Recent studies by CATV operators show that the current cost of fiber-
optic systems makes them an attractive alternative to other technologies.
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For example, a recent study by Charles Cerino of Comcast showed the

capital cost for a fiber system about equal to an FM coax trunk and less

than AML, but with much higher picture quality and no active line elec-
tronics required. Jim Kersnowski of Continental Cablevision in Springfield,

Mass., found that fiber was more attractive based on long-term savings and

received signal quality for a multiple headend rebuild. The following are

considerations to use in examining fiber-optic interconnects vs. alternative
systems:

Fiber vs. microwave

@ Received signal quality—A better signal at each headend by fiber will
allow longer system cascades delivering the same or higher signal
quality to the customer.

@ High-power klystron replacement—To serve multiple headends and
have adequate system margin requires high-power klystrons. Factor
into your analysis periodic klystron tube replacement.

® Headend building costs—You can't just put a microwave tower
anywhere in the city. The space requirements also must be considered.
Afiber-optic headend will take less square footage and can be located
optimally in the city relative to cost, convenience, size and service.

@ Roll-off—Fiber systems give the same basic performance across the
spectrum. You need to computer roll-off in the upper channels for
microwave.

@ Channel blocks—If all your channels aren't together and must be
reorganized, don't forget that video reprocessing equipment in your
microwave is expensive.

@ Customer satisfaction—Microwave fade due to thunderstorms, etc.,
often comes at high viewing times. Check with the marketing
department for the value of continuous uptime.

® Alternate services—Fiber can be used to carry data channels and
telephone trunking. Are any of these potential revenue gainers?

® Capital costs—Fiber hubs don’t have an initial high expense but rather
are evenly priced over the headends required. The expenses can be
proportioned as systems are rebuilt, instead of a high upfront capital
cost.

Fiber vs. FM trunking and supertrunking

@ Received signal quality—A better signal at each headend will allow
longer system cascades delivering the same or higher signal quality
to the customer.

History of fiber-optic developments
1978 First video trunking system installation in United
States. First-generation fiber transport equipment!

1979 First multichannel CATV installation in the United
States.

1980 Premiere of second-generation systems, featuring
modular components. Second-generation trans-
mitters/receivers with automatic laser compensation,
four channels per fiber.

1982 First use of wide-deviation FM equipment.

1983 Third-generation systems. New modulator and
demodulator designs. Installation of the largest fiber-
optic trunking system in the CATV industry, with 20
channels and nine repeaters using 840 nm
technology.

1984 Development of frequency agile SAW (surface
acoustic wave) circuits for RF switching products.
Improvements in transmitter and receiver linearity.

1985 Beginning use of 1,300 nm single-mode technology
in trunking systems, resulting in transmission of eight
to 12 channels per fiber.

1986 Introduction of fourth-generation systems with 16
channels per fiber and universal module designs,
including adaptation of frequency agile SAW circuits
to frequency agile modules. The move to telco-quality
modular power supplies.

1987 Introduction of status monitoring functions to fourth-
generation systems.
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® Maintenance—No electronicsin the run means notruckstoroll. What
is the cost of a truck? Can you factor in the people costs? What if you
include remote status monitoring: Could you run a remote headend
virtually unattended and schedule preventive maintenance by
computer? How much would you save in these people costs?

® Reliability—No standby amplifier power backups along run, no
amplifiers along run to replace. Fewer electronics means higher
reliability.

Deciding on costs and vendors

Fiber: As the United States became relatively heavily wired with fiber
optics for the long distance telephone networks, the volume production
of fiber increased dramatically while demand peaked. The last year has
seen a decrease in the price of fiber to under 10 cents per fiber foot for
multifiber loose-tube aerial cables. In fact, in large configurations prices
have been quoted as low as 7 cents per foot. Armored, flooded cable
usually adds about 12 percent on average. Assume 16 channels per fiber
for maximum loading plus at least one spare fiber if possible for
unanticipated expansion.

Splicing: Typically, a splice is required every 1.2 miles. There are two
field-proven methods of splicing fiber today: fusion and rotary mechanical
splicing. Each hasits ownmerits. Use a budgetary figure of $300 per splice
location.

Installation: Use the same numbers as for CATV construction. Fiber
installation is becoming very competitive, and modernfibers are relatively
easy to install.

Electronics: Fourth-generation systems can carry BTSC signals directly
as composite video. Compute these channels at $4,500 each for the first
two headends and $2,250 for each extra headend. If audio must be carried
separately as subcarriers, add $900 for the first two headends and $450
for each additional headend, respectively, per audio. These figuresinclude
allmodulation andfiber transmission electronics. Use 18 miles for maximum
repeater distance. If arepeater is required, compute at one per active fiber
at $9,000 each.

Test equipment and miscellaneous: Fourth-generation systems do not
require much test equipment beyond normal CATV headend electronics
test gear. An optical power meter is $1,500. An emergency splice kit to
perform permanent or fast, temporary field splices costs approximately
$2,000.

Good engineering sense is required whenever a large capital investment
is called for in the overall CATV system. Therefore, some common rules
of sense apply. First, a vendor should have a proven track record. How
do you determine that? For example:

1) How long has the vendor been in business?

2) How long has its current engineering team been in place?

3) Doesthe vendor have a record in providing a migration path from earlier
generations of equipment, or is each product family incompatible with
new generations of equipment?

4) Are performance specifications on data sheets *'typical or guaranteed
worst-case performance over all operating environments?

A vendor also will help you with system distance and channel loading
calculations. Watch out for the vendor that doesn't include optical safety
margins of atleast 3 dBin your design after connectors, splice losses and
cable attenuation are taken into account. For example, a common ploy
is to compute margin using the maximum rated output of the laser. (This
gives the appearance of an additional 3 dB of optical power over
competitors’ systems.) However, if the average drive level is set to this value,
which is typically 0 dBm, the laser will be consistently overdriven and its
life shortened. Make sure that the calculations include the guaranteed
performance of the system with the maximum channel loading that you
are planning over the life of the system.

A field-proven alternative

There are approximately 50 fiber-optic installations in CATV today with
the rate growing. Thetechnology is proven in long distance applications,
with tens of thousands of miles of plant now installed. Fiber optics offers
the highest quality alternative for transmission of video signals over long
distances with very low maintenance and long plant and equipment life.
Ten years after its first CATV installation, fiber is a viable, field-proven
alternative for the industry. -
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Buy the

olution.

The Problem

Moisture is a major concern for
today's cable system operators.
It is the leading cause of damaging
corrosion, resulting in premature
cable failure and signal leakage,
ultimately causing poor reception
and increased customer dissatis-
faction. The end result —rising
maintenance costs and frequent
replacement.
The Solution

Times Fiber Communications has
the answer to these problems.
Tested and proven, T4 Drop Cable
with exclusive lifeTime™ protectant
offers maximum protection far

efore You -
ave the
roblem.

superior than the corrosion resist-
ance of ordinary drop cable. Its
total cable protection extends cable
life and reduces signal leakage,
flashing and customer outages. The

Center .
Conductor__\ f
A 7 Dielectric
First: ]
Outer
Conductor lifelime

Protectant
Conductor Jacket

A cutaway of lifeTime* cable

end result—lower maintenance
and replacement costs.

Improve your return on invest-
ment by specifying the solution
T4 Drop cable with our exclusive
lifeTime protectant.

For more solutions contact:

Times Fiber Communications, Inc.
PO. Box 384, Wallingford, CT 06492,
(203) 265-8540 or 1-800-TFC-CATV.

*lifeTime is not recommended for indoor applications

TFC TIMES FIBER COMMUNICATIONS, INC
an

LY company
358 Hall Ave - PO Box 384 - Woallingford. CT 06492

r FC... Where technology meets the bottom line.

See us at the Atlantic Show, Booth 305-307.
Reader Service Number 30.
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A new National Electric Code is going into effect which will be adapted

by many cities and states.

Comm/Scope manufactures several dropwires that already meet or exceed
the new VW-1 Flame Test which doesn’t even go into effect until July, 1988.

There’s a reason.

At Comm/Scope, we believe that if you can make a better dropwire you
should do it today.

—
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And we also believe that if you can install a safer dropwire you shouldn't

wait until tomorrow.
If you'd like to get started right now, contact your nearest Comm/Scope

representative or call us direct at 800/982-1708 (800/222-6808 in NO).

COMM/SCOPE.WITH YOU ALL THE WAY.

Comm/Scope Division, General Instrument Corporation, PO Box 1729, Hickory, NC 28603, 800/982-1708 (800/222-6808 in NC), Telex: 802-166




How to conduct a CATV drop audit

By Charles Jetton
National Audit Director, Times Mirror Cable TV

It's estimated that theft-of-service costs the
cable TV industry over $1.4 billion annually. f you
run a system with 5,000 subscribers this could
mean over $60,000 out of your pocket each year.
It's been shown that 90 percent of theft-of-service
is caused by internal factors over which manage-
ment has total control. These factors include
physical disconnects not being performed, con-
verters not being retrieved from disconnected
subscribers and services left on dueto improper
office records. Each of these factors can be suc-
cessfully controlied through a well-planned and
implemented drop audit program.

Unfortunately, most theft-of-service meetings
focus only on external factors, and many people
comment after that they had hoped to learn how
to audit their systems. This article outlines the
steps necessary to establish a successful drop
audit program. These can be adjusted tothe per-
sonnel and resources of any size system. Itmakes
no difference if you have 100 homes passed or
500,000.

Drop audit team

Thefirst step in establishing a drop audit pro-
gramisto puttogether ateam. You need an audit
clerk (recordkeeper) and a few field auditors. A
good auditor can work 1,500 passings a week.

You can operate with individual auditors or in
teams. If you only have one or two people
available, an auditor can also act as the clerk.
With normal system assistance, two auditors can
work a system of 30,000 homes passed in 22
months.

Audit costs run from 31 to 68 cents per home
passed. With special audit projects, they can be
very profitable when running from 68 cents to
$1 per home passed audited. With a basicillegal
conversion rate of 59 percent and a pay-to-basic
conversion rate of 122 percent, thisis very profit-
able to any system. For larger MSOs, corporate
or company audit teams are more efficient to per-
form full audits than are system teams. System
personnel have a tendency tc get tired and dis-
continue audits before they are completed.

The basic responsibilities of a drop audit by
the team are:

1) Physically check out and count all units in
thecable area, including total active drops, total
inactive drops and total units passed but not
wired.

2) Find out all illegals and potential illegals,
for both basic and pay.

3) Convert illegals to paying customers, ac-
cording to a pre-established conversion plan.

4) Disconnect illegal services, applying prop-
er security on drops not converted in designated
time period. Disconnect and tap-lock basic cable

"Be sure to include
a quality assurance
program that checks 20
percent of your weekly
disconnect drops.’

illegals. Apply or remove all security devices to
disconnect illegal pay services; use security
shields where needed.

This disconnect procedure is the most produc-
tive part of a drop audit. If properly conducted
with proper rechecks, it will produce more con-
versions than most sales campaigns. People
living in these units will be forced to call in for
cable services. it contributes mosttoacomplete
“housecleaning’” and creates ongoing security
efficiency by employees of the system being
audited.

5) Update the homes-passed list. Supply up-
datestothe system soitcan ensure that only true
addresses appear onthe street list. Thisimproves
office and field efficency in this never-ending
process and makes marketing more accurate
and economical.

6) Implement and emphasize the procedures

HEADEND FLEXIBILITY

Now you may achieve total channel agility in your headend at modest cost.
Processor 361H accepts off-air channels 2 through 69; output 2 through YY.
Modulator 360H outputs 2 through YY. Both are 60dBmV SAW filtered stereo and

i scrambler compatible with non-volatile channel selection and automatic FCC off-sets.

Full Specifications Upon Request

2706 National Circle

*‘Ask for your complete CADCO catalog.”

Agile Processor
Model 361H

Agile Modulator
Model 360H

Garland, Texas 75041

Reader Service Number 32,

749.00

729.00

Phone (214) 271-3651
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You shouldn’t have to send your
people on a four-day trip to get
the training they need.

Now you don't.

Announcing Wavetek’s Field
Seminars for cable TV engineers
and technicians. Definitive.
Practical. Customized to your
operation’s needs.

And taught by Wavetek
experts at a site you choose.

L S

Your est training isn’tacross the country.

It's across the hall.

You deserve the best hands-
on training in the business.
Now, get it down the hall. From
Wavetek.

To receive a complete
Wavetek Field Training Menu,
mail the attached reply coupon
to Wavetek RF Products, Inc.,
5808 Churchman Bypass,

Indianapolis, Indiana 46203-6109.

Or call 317-788-5965.

Reader Service Number 33.

W

Send a training menu.
f ' __ Haveatechniciancall.
Name _____
Title
Company
Address __
City,State,Zip
Type of operation CATV _ LAN

CT 10/87

WAVE TEK:



foranongoing drop audit for illegal subscribers.
This develops an enthusiastic cooperation be-
tween the office and field personnel in carrying
DroD audit Update out their security methods and performing their
work properly. It also encourages system
System name Date managers, supervisors and all other employees
(one pay trapped) 8-11-87 to make regular security checks.
Homes pa;sed At the end of each audit an *‘action memo"
Hpmes auditad 4,744 describing the security procedures for the
Dlsqonnemgd drops 1,774 system to follow should be left with the system
Basic-only illegals 45 manager. Most of these procedures should
Basic & pay illegals 451 already be wellin motion before the auditis com-
Total basic illegals 496 | pieted. This should be included in the final audit
% of dnsconnectep drops 28 report. Written responses from people coordi-
%o horpes atidited 10 nating these recommendations are required.
Pay-only I!Iegals 390 Be sure to include a quality assurance pro-
Total pay illegals 841 gram that checks 20 percent of your weekly
Total drops |Ilega! 866 disconnected drops. Have a written disconnect
:,/° of homes audited 18 procedure that everyone signs and develop a
0/0“::' ?g:‘nualaﬂl;?aés 1'323 four- or five-step system drop audit program.
2 | 95 Suche 7) Record those items in need of repair or im-
Sa SR ooayRraione update 218 mediate attention. The system must be informed
Basic cable conversion immediately, when necessary, of items needing
% of °°"!a°f1 . urgent attention. Situations of urgency can be
% of basic ullegalg reported daily if systems wish. If necessary, a
Z:ybgglgles;znversmns ;;g complete record of “in need of repair or imme-
. diate attention’” should be included in the final
% of pay illegals 57 report.
Cross-street reference update 8) Special assignments are designated prior
Add 290 to initiating the audit in a planning meeting.
Delete (110) Establish the degree of marking, tagging, tap-
Net 180 locking, security shields, cleanup work or any
1'\.‘0 (lirops 1 91; specific needs of the individual system that the
ORRl.oonneess 155 audit team will perform. Also establish the dis-
connect method and conversion plan as well as

special assignments.

9) System responsibility: The system must be
notified in plenty of time prior to the audit to have
the required quantity of drop audit supplies (tags,
markers, tap-locks, shields, keys, door hangers,
equipment to buzz our apartment and under-
ground areas, etc.) in stock.

10) The system should receive a weekly up-
dated drop auditchart. Thisis designed for each
individual system being audited according tothe
services offered and the security methods used.
It should show a complete picture of how the
audit stands at the end of each week. (See ac-
companying table.)

Drop audit procedures

Request a complete homes-passed list for the
system. The more information an auditor can
carry into the field, the easier the job. If a com-
plete printout is not available, you can still con-
duct a good audit if you have file cards, an
address list or just record the addresses and all
information possible on blank paper.

In some larger systems you may want two
copies, one for the field and one for your records.
Determine if it is necessary to request separate
lists for tax codes, ZIP codes or cities. In large
systems requests can be made by quarter sec-
tion, T-areas, franchise areas, power supplies, etc.
This will be decided during a pre-audit planning
meeting with the system manager.

Include all addresses on file: active, discon-
nected and not wired. The printout should be by
installation addresses in street name and number
order. Double- or triple-space to have plenty of

Products Inc.

850 Taylor Street
Elyria, Ohio 44035
1-800-562-9378

Call for complete information.

Call for Catalog

CableTek Center
offers the most
complete and
versatile interior
and exterior post-
wiring product
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Your cable wiring b
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See us at the Atlantic Show, Booth 707,

‘“We are not selling,
We are buying.”

C=J] RESOURCE
‘\.7,9 RECOVERY i

Nationwide purchasers of scrap,
wreckout and clean coax.

TOM WOOD, Sr., Marketing Mgr.
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Microdyne’s new C/Ku-band recewver delivers more

pet

Exceptional video quality

The 1100-CKR satellite video receiv-
er delivers consistent superior video
quality through the use of Microdyne’s
patented optimal threshold extension
demodulator.

Maximum flexibility
Front panel control of the tuner in
one megahertz steps assures you of sim-
ple fast tuning of any C or Ku-band
transponder and the 950-1450
MHz input frequency makes

it a perfect match for use with
low cost LNCs.

P.O.Box 7213 e Ocala, FL 32672 o

CALL

We designed the CKR with a 70
MHz IF so that you can install inex-
pensive trap filters to minimize terres-
trial interference.

A low distortion subcarrier demod-
ulator is utilized to give clear, crisp
audio that perfectly complements the
CKR'’s unexcelled video.

The CKR is fully compatible with
all popular scrambling systems such as
VideoCipher'and BMAC."

Yes. 1 want to know more about
Microdyne’s new 1100 CKR C &
Ku-band Receiver.

Anixter Communications 1-800-323-0436
TVC Supply 1-800-233-2147

i

Microdyne Corporation

(904) 687-4633
Reader Service Number 36.

NOW

ormance and reliability than any other.

Reputation for quality

The 1100-CKR is cost competitive
with imported satellite video receivers,
but it’s manufactured in the USA to
military quality assurance specifica-
tions MIL-1-45208A.

Headend space is a
valuable commodity

So before you give up more space for
less value, call one of our factory author-
ized distributors and get the
facts on the new 1100-CKR,
inch for inch the best satellite
receiver you can buy.

TWX: 810-858-0307



room for addresses not listed and for not-wired
addresses. Skip to anew page eachtime astreet
name changes, with no two streets onthe same
page. All streets can be broken down into areas.

Physically check the status of every dwelling
or address in each area, as follows:

1) Using a city map, break down the streets
in the cross-street reference or printout into well-
planned areas. Each person needs a folder for
the homes-passed list. This is good protection
for the printouts and makes writing more com-
fortable. Also, give each person asmallmap and
attach alist of the applicable streets to the folder.

2) Studythe areas to be worked, equipment,
transportation and personnel available. Decide
when and where to use one-, two- or three-person
crews, ride or walk and use walkie-talkies.

3) Every person should know the audit plan.
The different methods can be discussed and
decided upon during the planning meeting, in-
cluding codes for audit crew to record on print-
outs and codes on homes-passed list, represent-
ing all services and other information auditors
should know about the particular system being
audited.

It is necessary that the clerk, system people
and all auditors understand this plan and talk the
same language. Everyone must study and un-
derstand all services, tag systems and colors,
traps and colors, and converter types. The plan
for each individual system will allow for the
auditing of all services or as many asthe system
security program will allow, It also will code all
potential illegals.

4) Record the correct status of every address
passed by cable. If you have no field records,
record this information on a blank tablet: active
drop (plus all services), disconnected drop or
not-wired address. Write in correct addresses
and their statusif they do not appear on printout.
Mark all duplicated addresses and include
special information or projects the audit requires
{(markers, tag numbers, in need of repair, etc.).

Compare the field readout with the most up-
to-date homes-passed list or other records avail-
able. Auditors will turn in their completed work
at the end of each day. Then, the audit clerk
should identify all illegal services and record
them properly on the printout. Also the clerk
should record allillegals on afour-part form: white
for audit reports, pink for systems reports, yellow
for the sales department (if available) and gold
as an extra copy.

The audit clerk or the audit manager must up-
date the cross-street reference each week. The
updates will be discussed with and given to the

salespeople will make another follow-up after the
disconnect is performed.

After performing disconnects, the audit
manager pairs the yellow copy with the white
copy and the audit clerk will see that they com-
pare with records on the homes-passed list.

The *'disconnect as you audit” plan works dif-
ferently: The audit clerk checks the cross-
reference printout against the latest updates
before the auditors take them to the field each
day. (Thisis very accurateif the system is on-line.)
The auditors then disconnect and trap as they
go and leave door hangers. The audit clerk
checksthe auditor’s work each day and prepares
the illegals list.

The illegals list is turned over to the sales
department for follow-up. The salespeople turn
their completed yellow copies over to the audit
manager after their follow-up and the audit clerk
completes the records.

Both of these conversion plans work well and
can be combined. The conversion rates are go-
ing to end up about the same either way. You can
use the first plan, but trap (pay-only) as you go.
Thisis best when pays-only are going to be sold
by telephone sales. Most of these people call in
and buy a pay service after they have been dis-
connected. Be sure people on night duty have
a complete illegal disconnect list.

The size and experience of the audit crew, size
of sales force, size of the system, type of illegals
and time allotted for the audit will determine the
plan. These methodscan be changed with little
trouble when necessary during the audit. There
are areas in some systems where one needs to
disconnect the illegals and get out. The illegals
will talk to you and be more pleasant after they
are disconnected than when an auditor tells them
that they are being disconnected because they
do not buy the service; many will walk in and buy.
Special rechecks need to be made on these
areas.

The audit team and sales department can
work together on special checks, disconnects,
difficult cases and close many sales or cause
peopletocomeinand buy. This develops a very
close and important working relationship. The
audit crew performs all disconnects, required
trapping, tap locking, security shields, security
checks and carries out complete security so il-
legal addresses will have to buy the services. This
assignment produces more conversions and
future subscribers than any part of the audit. A
sales effortis not necessary for asuccessful audit.

It's important to note that many illegal drops
areinMDUs and underground areas where the
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system person incharge of the updating process.  addresses are not properly marked. Therefore,
marking drops, cleaning up and locking lock
boxes and pedestals are an important part of

the audit.

N
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Converting illegals

The system's plan for converting illegals should
be decided at the audit planning meeting. One
approach cuts down on the costs as well as

L

Too much talking

——
gooe
ERes

amount of work system installers have to perform:

The audit clerk or audit manager gives the
illegals lists to sales department each morning.
Sales at once contacts and sells all illegals poss-
ible. Atime schedule can be worked out between
the sales and audit departments. The sales
department returns the illegal copy to the audit
departmentandall **‘no sales’ are disconnected
ortrapped not later than the following week. The

Well-disciplined drop audits, the converting of
illegals to paying subscribers and the effects of
ongoing system programs have had animmense
tendency to reduce pay illegals that are difficult
to audit. Too many systems do too much
research, thinking and talking, and little action.
Get your available resources together and audit
your systems. It will pay dividends for years
to come.
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That’s the kind of effort we put out.
Because that’s what it takes to become the
leading CATYV standby power system manufac-
turer in North America. That’s what it takes to
design the technology that sets the standards in
the industry. And that’s what it takes to beat
the competition.

Efficiency. Alpha has developed
standby power supply transformers
rated at 94% efficiency - the
highest in the industry. And this
without sacrificing quality, thanks
to superior engineering.

Cost of Ownership. Alpha
systems cost less because our effi-
ciency, reliability and performance
monitoring result in lower mainte-
nance and operating costs.

Modularity. Alpha pioneered functional
modularity. Just add simple plug-in components

Ip

and your standby power system is updated with
the latest innovations from Alpha’s R&D labs.

Uninterrupted Power. Alpha’s transfer time
is so immediate that we offer standby power
with the advantages of uninterruptible power.
Uninterrupted power means uninterrupted ser-
vice to your subscribers.

Innovation. We’re never con-
tent. We’re always looking for
ways to improve. That’s why the
industry looks to Alpha for in-
novations in standby power. Single
ferro-resonant design. Temperature
compensation. ‘‘Smart’’ battery
charging. Performance monitoring.
Status monitoring. Major innova-
tions resulting in real bene-
fits — and all introduced by Alpha
Technologies.

And have we finished yet? Don’t bet on it.
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ALPHAI ITECHNOLOGIES

We’re Here to Back You Up.
3767 Alpha Way Bellingham, WA 98225
206-647-2360 FAX: 206-671-4936

7033 Antrim Ave. Burnaby, B.C. V5J 4M5
TELEX: 04-356760 FAX: 604-430-8908



To convert a thief

By Laurence M. Bloom
Partner, Cable Resources Inc.

theft in their systems, but it is not a major prob-
lem to be solved today. Others insist they have

"Since those cable
operators who don’t
have follow-up

“No person shallintercept or receive or assist  no illegal attachments because their systemis  [OFOCE aures cannot
in receiving any communications service offered  addressable andthereforecan't be broken into.
over a cable system, unless specifically author-  Still others say that there is nothing to worry about ensure a dr Op h as b een
ized to do so by a cable operator. . " Cable  because paying penetration is at an all-time high. pro per[ 1% termina ted,
Communications Policy Act of 1984, Public Law The primary way a system acquires unauthor- q .
98-549, “'Unauthorized Reception of Cable ized attachmentsis through its field procedures th e d isconne Ct mi gh t
Service.” for disconnects. Most systems’ procedures re- no t b e p e rfo rme d.' 0

Aslong asthere have been paying subscribers
tocable TV there have been freeloaders. For the
past three years | have discussed with cable
operators the depth of the problem in New
England. In general, they all agree that there is

quire picking up the converter and terminating
the drop from the home. The termination portion
is often not done; it is a lot of work to climb the
pole.to do the disconnect. (I've heard this type
of disconnect referred to as a ‘‘coffeebreak
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disco." Since those cable operators who don't
have follow-up procedures cannot ensure a drop
has been properly terminated, the disconnect
might not be performed.) All one has to do is
reconnect the cable to a TV set. Even to totally
honest people the temptation can be great. The
usual violators are people just like your neigh-
bors who do not even remotely think of them-
selves as criminals. The perpetrators put cable
theft in the same category as cheating “'just a
little'” on income taxes.

A frustrating problem

Anyone ever involved in theft-of-service can
attest to the frustration in solving the problem.
In most instances the operator is not even look-
ing for a problem; it just pops up. Usually it begins
when someone does something outrageous like
showing movies and sports in bars without
proper authorization, or a group selling ''black
boxes.” The situation gets complicated quickly
because of the antiquated way the problem is
handled today.

Thefrustrationis exacerbated by the criminal
court system, which many timesis cumbersome
and complicated. To win in criminal court the
operator first has to hire an attorney and detec-
tives to investigate and gather evidence of the
theft. Next, the city or state prosecutor hasto be
convinced that a crime has been committed
before agreeing to file a court action. If suc-
cessful, a year will have passed and over $1,000
spent. Thecourt grinds slowly, and itis only after
more money and time that a verdict is reached.
If the case is won, the theft might be eliminated
but the court-awarded penalty might not cover
the costs of having filed suit.

Inmy opinion, this method of combatting theft:
of-service has failed. Itistime to evaluate a new
approach, a program that will eliminate the prob-
lem and remove all unauthorized attachments

Re-enferable Splice
Connector/Kit #126-CR
accommodates 412" through
1" size cables.

% Mutsitini B

Enginesred o Make e Difference

196 Morgan Ave.

P.O. Box 955, Elyria, OH. 4403
Phone (216) 324-4941

The Re-enterable Polyurethane Potting. -

Compound with its rigid body allows for

fast direct burying of connector splices.

¢ Stops incursion of water/moisture.

» Resists against high alkaline soil.

» Instaliation time 15 minutes.

* 5 times as reliable as heat shrink or
mechanical devices.

to a system. The Cable Communications Policy
Act of 1984 may have within it a framework for
awhole new approach tothe problem, onethat
is streamlined and can provide an easy and
direct way to get to court without hassle. in this
approach, the operator can get quick satisfaction
by going to civil court and filing an action that
is based on lost revenues caused by unauthor-
ized use of the system. The degree of evidence
necessary is not as strict as for criminal court.
The ability to go to court easily should just be one
tool in a theft-of-service program.

If you analyze theft-of-service solutions, you
might find that they involve many different skills.
The emphasis of a program should be to convert

See us at the Atlantic Show, Booth 803-805.
Reader Service Number 38.
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builds an ag pllfler for every LAN system
requirement?

It might surprise you to learn that we are the
most innovative supplier of LAN amplifiers.
That comes from listening to our customers
and designing amplifiers that meet their
requirements.

To meet our customers needs, we build
rack mounted amplifiers for single and dual
cable networks, a mid-split amplifier with a
weatherproof housing and a highly efficient
switchmode power supply. We also have
mid-and high-split indoor distribution
amplifiers.

Our rack mounted amplifiers are AC or DC
powered. DC powered units are built for use
with communications battery powering
systems.

Another unique LAN product is our network
expander for expansion from a single port to
four ports. The network expander allows
more terminals on an existing network
without adding taps.

e

To find out about our full line of LAN
products or for LAN application assistance,
give us a call.

Call toll free at 800-327-6690. In Florida,

call 305-747-5000 or write us at 1311
Commerce Lane, Jupiter FL 33458.

(17911 BROADBAND

Quality and Innavatian

A part of the growing Augat Communications Group
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theillegal into a paying subscriber; court action
should be the last resort. Acomprehensive pro-
gram can be conducted in three phases—engi-
neering, marketing and legal.

The technical staff begins by conducting an
initial survey to identify all drops on the cable
system. Fieldteams are assignedthe task of driv-
ing block by block throughout the entire system.
Their functionistolocate each drop off the system
and determine whether the drop is connected
or properly terminated. A street-by-street chart
is created with every drop located onit. The field
information is then compared to the cable
system'’s data base. A report can be prepared
identifying all of the drops on the system as either
being authorized or illegal.

Staff membersthen revisit all of the drops that
were identified as unauthorized. Each drop is
tested electronically to determineifitis *‘hot’ or
not. It is during this visit that all of the proof
necessary for court action is gathered. The test
results of all of the hot drops are recorded so that
they can be produced later as evidence along
with sworn affidavits by engineers attestingto the
results.

All of the drops are terminated and the staff
leaves a notice of apparent violation at the
residence in question. The purpose of the notice
isto give the reason for the disconnect. It states
that an electronic audit was conducted on the
cable system and the drop to the house was not
authorized. The notice informs the person that
it is against the law to intercept cable television
signals without making payment to the cable
operator.

Besides informing the person of the discon-
nected service the notice serves to inform the
person that he will be held accountable for
violating the law. To give credence to this state-
ment the proper sections and legal penalties of
the state and the federal law are cited. On the
softer side the notice also gives directions on how
the person can enroll and become a subscriber.
Within 48 hours after the disconnect, a registered
letter is sent from the system. The letter restates
the same message: Subscribe now or pay afine
later.

Marketing phase

At this point the staff goes into the marketing
conversion phase. The objective is to persuade
the illegals that they should become paying sub-
scribers. Anemphasis is placed onthe fact that
the person will not be getting free cable anymore.
If there is no voluntary response to the notice,
communication with illegals is done through
salespeople or by a telemarketing and corres-
pondence campaign along with scheduled
home sales visits. In a very positive context it is
explained that the choice is either to subscribe
or pay afine for being illegally hooked up. The
marketing approach should be firm.

Once communication is open between the
cable company and the illegal, the sale should
almost be certain. At this point the staff should
be successful in converting over two-thirds of
the unauthorized attachments into paying sub-
scribers.

Thelast step in the conversion phase is more
formal than the others and less friendly. After

allowing the sales team 30 days to complete the
conversion, the marketing program shifts tothe
consequences of not cooperating. A final letter
is sent that reviews the past contacts and thefact
thatthe person has chosen not to resolve the mat-
ter amicably. The letter gives a last opportunity
to either subscribe to the service or pay a
prescribed penalty in order to resolve the issue
and avoid going to court.

Atthis point the account is turned over to the
staff for final legal action. Some state and federal
laws governing the operation of a cable system
have been revised to recognize theft of cable
service as beingillegal. For example, Section 633
of the Cable Act recognizes an ownership right
by the cable operator for all of the signals onthe
system. The act makes it ‘illegal” to tap intc a
cable system without permission and payment
for the services received. It also recognizes the
civil court as a place for the cable company to
get relief. An operator can take legal action
against any person harboring unauthorized at-
tachments without having to involve any local
authorities. The operator also may collect lost
revenues directly from the illegal.

A word on amnesty programs: They are only
partially successful. Unless an operator takes
complete action after the amnesty program
ends, the problem will return with greater fre-
quency. This means that those who were stealing
before will remain, plus some who were cautious
will illegally attach because they know that no
action will be taken. An amnesty program may
get some new subs but unless the theft-of-service
problem is rooted out it will return.

R.1.G.* VERSALIFTS - Ready for You - Right Now!

When you need a lift in a hurry, call
your Versalift Distributor. He has
fast access to our R.T.G.* pool of
complete, mounted Versalifts. No
waiting because of long delivery on
vehicles, manufacturing delays, or
freight problems. Best of all, they're
Versalifts, with job-proven
reliability and industry-wide
acceptance. And, since we're
mounting them in quantity, the

prices are right, too. Truck or van
mounted, telescopic or “‘elbow”

models, with working heights up to

55 feet, all ready to go to work —
Now!

. Ready To Go

Mounted on current
model chassis.

Reader Service Number 39.

For the name of your
Versalift Distributor,
call:

W%

MANUFACTURING COMPANY

P.0. Box 20368
Waco, TX 76702-0368
(817) 776-0900




COMPONENTS
REPAIR PARTS

UPGRADE
MODULES

(305) 747-4998 (800) 327-9767 (800) 433-0107 (in FL)
‘> ’ *Replacement Components*  # Upgrade Electronics« % Repair Servicex  PPlease;
Send Replacement
System Name Components Catalog
Address Send information on
City/State 2P repair service.
QUALITY R.F. SERVICES, INC. Telephone.{ ) Send information on
Circuit Boards to
850 PARK WAY Your Name Position increase your
JUPITER, FL 33477 Equipment Used in System channel capacity.

DMV
See us at the Atlantic Show, Booth 602. Reader Service Number 40. CT 10/87



CONSTRUCTION  TECHNIGQUES I
Installation of fiber-opticcable

By Scott Stevens

Fiber optics has reached far and wide in the
lastfour years, penetrating all areas of telecom-
munications. At one time, only the telephone com-
panies had knowledge and experience with the
installation of fiber-optic cable. However, with the
tremendous quantity of sheath miles installed for
businesses, campuses, local area networks, util-
ities, etc., most contractors now can claim some

for Dovie.
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Meet Doyle Haywood, President and founder of Applied Instruments, Inc.
Not your typical corporate executive. In fact, when Dovle’s not on the
phone reviewing a unique application of an Applied
Instruments product, he’s most likely camped out in the
engineering department working on a new design. You
won't find 2 more enthusiastic and knowledgeable person when it comes
to solving your broadband test equipment needs. Under Dovle’s direction,
Applied Instruments has developed many innovative test products for the
CATV and LAN industries. So, next time you've got a unique RF instrumen-
wation problem, pick up the phone, call Applied Instruments, and, ... ask
Applied Instruments, Inc.

51 South 16th Avenue
Beech Grove. IN 46107

// APPLIED INSTRUMENTS, INC.
| /=

familiarity with it. What they discovered was that
there is nothing magical about installing fiber. In-
deed, if one has any experience at all with install-
ing coax or copper, the transfer to fiber cable is
very simple.

Fiber cableis surprisingly rugged, as Oceanic
Cablevision discovered when a friendly neighbor
drove over the figure-eight cabie lyingin front of
her driveway. The cable was checked and no
damage was found. It is also very lightweight,

317-782-4331
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making it easier to install than regular coax. Even
so, there are two critical specifications that must
be observed at all times in order to prevent
damage to the fibers.

The first parameter is the minimum bend
radius, which specifies how tightly the cable can
be coiled or bent around corners. The cable
manufacturer will normally specify two different
minimum bend radii, one for during installation
and one for system operation. While the cable
isunder any tensile loading, the "'duringinstalla-
tion"” number (typically a 9- to 10-inch radius)
should not be exceeded. Once the cable is in-
stalled and no longer under load, the “free
bend’ number (typically a 6-inch radius)
becomes the number not to exceed.

Some routes, particularly in duct systems, may
require bend radii less than the specified
minimum for installation. If so, the cable must be
routed out of the bend and hand-assisted at that
point. In no case should the free bend radius ever
be exceeded, asdamagetothefiber may occur.
(Cable bend radius should not be confused with
fiber bend radius, which is typically 3 inches.)

The second parameter is maximum pulling
tension, which isthe amount of tensile load that
can be applied to the cable. The industry stan-
dard for fiber-optic cable is 600 pounds. To
ensure this number is not exceeded, the use of
a monitoring device is needed. A running line
tensiometer, a power capstan with a slip clutch,
adynamometer and a remote pulling sensor are
all-acceptable methods to monitor or control the
maximum tension during the installation.

Duct installations

In general, the installation of fiber-optic cable
inaduct system follows conventional cable pull-
ing methods with a few modifications. A wire
mesh pulling grip and pulling swivel are standard
hardware items used toconnectthe cabletothe
pulling line. The swivel isimportant because the
de-reeling of the cable and the stranding of the
pullline caninduce a dangerous torque on the
lightweight fiber cable. Around corners and in
and out of manholes, large diameter wheels
(typically 20-inch), pulling sheaves or cable
guides should be used to meet the requirements
of the minimum bend radius.

Thegoalisto pull aslong alength as possible
toreduce costs associated with splicing. These
costs include time, labor, materials and additional
attenuation (optical power loss) at the splice
point. Since the maximum pull rating of 600
pounds isalmost always the constraining factor
in ductinstallations, any method that can reduce

| the load on the cable is beneficial.

The effective coefficient of friction (COF) isthe
key factor in determining the load on the cable
duetofriction. While this parameter is not easily
determined, a more useful measurement thatis
directly correlated to the COF is the fill ratio of
the cable to the duct. (The fill ratio is calculated
by dividing the cross-sectional area of the cable
by the cross-sectional area of the duct.) When-

COMMUNICATIONS TECHNOLOGY



LINDSAY SPECIALTY PRODUCTS LIMITED

CO: ADVANCED COMM. 303-596-4464

50 Mary Street,
Lindsay, Ontario,

O.W. LINDBURG 813-371-3444
ANIXTER-TELEWIRE 800-645-9510

OH: THE HEAD END CO. 614-766-0874

Canada, K9V 4S7
Tel: (705) 324-2196

JIM MORTON & ASSOC. 717-243-4653
TONER CABLE EQUIP. 215-675-2053
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E-Z TRENCH

- OUR NAME
SAYS IT ALL

J-1000
cuts: 1-2'" wide/7"’ deep

Can it pay for its self in only one day?!
E-Z Trench makes trenching a very
quick and easy one man operation,
while saving valuable time and money.
Cuts approximately 100 feet in five
minutes. Giving the most professional
look possible with vitually no damage
to the turf. Its rugged construction and
dual belt drive produces long and
dependable service, with a very small
investment.

J-2000
cuts: 2% " wide/8'' 132" deep

Shouldn't you consider an E-Z Trench?

Call for: Nearest Distributor or order direct

E-Z TRENCH
Rt. 3 Box 78-B
Loris, S.C. 29569
803-756-6444
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Figure 1: Typical duct system
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ever possible it is recommended the fill ratio be
kept at 50 percent or lower; eg., a 1-inch sub-
ductcanaccommodate a cable outer diameter
up to 0.71 inch.

If feasible, pulling tension can be minimized
by locating bends in the beginning of the pull
when cable tension is still relatively low. Bends
tend to multiply pulling tensioninstead of adding
toit. For example, if a cable goes into a bend at
20 pounds of tension, it may come out at 30
pounds. However, if it goes into the same bend
at 200 pounds, it may come out at 300 pounds.

A lubricant can be used to reduce friction in
some of the more difficult pulls. (Some petroleum-
based lubricants are not compatible with the

polyethylene jacket of fiber-optic cable. Always
check with the manufacturer for approved sup-
pliers.) Most efficient use of the lubricant can be
made by following the manufacturer’s instruc-
tions. These commonly call for calculating the
correctamount of lubricant based ontheinside
diameter of the duct and the length of the system.
Normally, half this quantity is poured into the con-
dutt prior to the beginning of the pulland the re-
mainder is applied to the cable after half the cable
is pulled in. If the cable is lubricated, craftsmen
athand-assist points will need gloves specifically
designed to handle lubricated cable; alternately,
rags can be used but tend to wipe off the lubri-
cant. For additional reduction of friction the pult

Figure 2: pull-in method
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Figure 3: Drive-off method
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line can also be lubricated.

Except for short pulls, the method of choice
for installations is center pulling. This involves
starting the pull at the midpoint of the system and
pulling intothe conduitin one direction until that
sectionis complete. The remaining cable is then
de-reeled by hand and placed in a large figure

eight on the ground. The purpose of the figure
eight is to avoid tangling and kinking. Once all
the cable is on the ground, the exposed end is
ready to be pulled into the conduit in the other
direction.

The concept of center pulling can be taken fur-
ther by setting the winch at an intermediate man-
hole and working with a series of pulls (see Figure
1). The cable for an entire section is pulled
through and out at the intermedhate point, figure-
eighted atthat point, flipped over to expose the
free end and then pulled back into the next point.
This technique usually requires a winch drum
of sufficient radius tomeet the cable’'s minimum
bend radius specification

Field personnel often resist the idea of figure
eights because they are perceived to be labor
intensive and may slow down the pull. However,
experience shows that a series of short pulls can
be done quickly. One hundred feet of six-fiber
cablecan weigh only 10 pounds. Because fiber
cableis much more flexible than copper or coax,
in the field 2,000 feet of cable has been figure-
eighted in less than 45 minutes by two workers.

Afinal method tofacilitatethe pulling 1stohand-
assist at intermediate points. Because the cable
is lightweight, hand-assists can be very effective.
Short runs can be done entirely by hand. In
longer runs, hand-assists can make the dif-
ference between reaching the end in one pull
or stopping at an intermediate manhole.

The installations of buried cable can be the
simplest, though not the cheapest, method of
placing cable. It also takes advantage of the
longer reel lengths available with fiber (up to 12
km). The cable should be jacketed with cor-
rugated steel tape to prevent damage from
rodents and crushing forces. Most cable can be
placed by conventional plows and by vibratory
plows (though some manufacturers do not rate
their cable for vibratory piows). Typical depths
are 3 to 4 feet. Aside from observing the bend
radius, the plow operator should maintain con-
trol of the cable payoff. Having some cable slack
at the shaft of the plow will minimize the forces
onthecable asitenters the ground. Alternately,
trenching can be used asthe method of installa-
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New LAN OTDR maps
fiber optic cable routing

The TD-9960 high resolution OTDR is
available with disk-drive mass data
storage for easier cable system doc-
umentation and trouble-shooting

Laser Precision’s new high resolution optical
time domain reflectometer for LAN applica-
tions offers a wide range of features and ca-
pabilities. The mass data storage option en-
ables you to store the test trace of the total
length of each fiber optic cable link on con-
venient floppy disks. Upon retrieval of a trace,
you can obtain readout of dB loss and location
at any point along the trace, such as at a
splice or connector. You can also expand any
point of interest along the trace for close anal-
ysis. This can be done on the TD-9960's CRT,
oron an IBM type personal computer with the
TD-958 OTDR emulation software to provide
an easy method for maintaining and trouble-
shooting the cable system. The full ASCII
keyboard enables you to add notes, such as
date, location, and code, as well as retrieve
any trace on the floppy disk. This convenient
method for mapping the routing of the cable
system also makes it easier and faster to
pinpoint any location of a cable problem.

The superior capabilities of Laser Precision’s
LAN OTDR are to the real benefit of the user.
It has the capability to zoom in on any area
along the total length of the trace, without
having to rescan and reaverage the data. The
TD-9960 eliminates the time consuming and
irritating requirement of having to constantly
rescan. During splicing, only a single marker
is required to establish the splicing location
on the TD-9960's CRT. This position is main-
tained, going from fiber to fiber, during se-
guential splicing. No reprogramming re-
quired. The TD-9960's real-time display with
continuous dB readout makes it easy to op-
timize the fiber core alignment prior to splicing.

The TD-9960 features plug-in modules for
850 and 1300nM, +0.01% base accuracy,
0.01dB resolution, 20dB backscatter range,
10cm resolution, short 3 meter dead zone
which is compensated by the pigtail, 40 kilo-
meter distance range, real-time display, dual
cursers, built-in digital X-Y plotter, and avail-
able IEEE-488 or RS-232 interface, as well as
the TD-959 mass data storage option.

For more information, contact LASER
PRECISION CORPORATION, 1231 Hart St.,
Utica, NY 13502, or call (315) 797-4449, or
telex: 646803
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Thomas E. Waldrop OF FAIRFAX
Chairman of the Board
(703) 378-3926

March 30,1987

Mr. Eli McKay

Vice President

NaCom Corporation

1800 E, Dublin-Granville Road
Columbus, Ohio 43229

Dear Eli:

I'wantto express my appreciation and thanks for the excellent performance of your company
during our recent converter up-grade. Within a very short time frame, you were able to deal with
theorganizational and technical structures required to up-grade over 100,000 converter boxes.
You andyour employees accomplished this with aplomb and steadfast success. It was no small
task.

Eli, during this four-month period of time, I received minimum complaints from our subscri-
bers in regard to this ambitious effort. I attribute that to the attention you and all of NaCom gave
tothis herculean project. You have my gratitude and respect for ajob well done.

With my very best wishes.

Sincerely,

Thomas E. Waldrop

TEW:tjv

cc: Mike Nelson, Vice President/Technical Operations

Z NaCom /

(614) 895-1313 - 1-800-848-3998

Installation/Special Projects:
Eli McKay
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NaCom...The Critics’ Choice!

At NaCom, we treateach and
every project as if it were open-
ing night. No job is too large or
too small to receive our best
performance. And that’s why
our most important critics, the
people we work with every day,
are giving us such high acclaim.
Give us acall and let us show
you just how tough an act we
are to follow.

“NaCom provided the necessary
qualified resources in the shortest of
time frames. .. demonstrated profes-
sionalism, quality workmanship and
mostimportantly, a genuine concern
for the customer."*

Mile Hi Cablevision

“...truly professionals and a joy to

work with. They work with you...and

make my jobimmeasurably easier."’
Sacramento Cable Television

“I think the secretto NaCom's suc-

cess is the constant supervision. ..

and their ability to get the job done

in a timely and efficient manner."”’
Riffkin and Associates

“NaCom is a quality oriented contrac-
tor who has proved to be excellent
in handling even the most difficult
customer relations problems."’

Group W—_California

1900 E. Dublin-Granville Rd. » Columbus, Ohio 43229

Construction/Engineering:
Jerry Evans




tion. The operationis the same as placing stan-
dard copper or coax.

One precaution that applies to both the plow
and trench methods is to be sure large, sharp
rocks do not crush the cable once it is in place.
To help prevent this, rocky soil can be pre-ripped
when plowing and the opentrough can be back-
filled with one foot of sand whentrenching. Also,
if desired, fiber-optic warning tape can be buried
above the cable as an additional precaution
against future dig-ups.

For CATV projects, aerial installations are the
most common method of placing cable. Mes-
senger wire (typically 6M) or existing coax plant
are both acceptable hosts for fiber-optic cable.
If the structural soundness of existing plant isin
question, contact the cable manufacturer for
stress calculations.

Two methods of lashed installations are recom-
mended—pull-in and drive-off. The pull-in
method (also known as back-pull or stationary
reel) has the cable stationed at the beginning of
the run while the free end is pulled along the
messenger (Figure 2). Cable blocks are hung
every 30 to 45 feet and a craftsman in an aerial
bucket places the cable on rollers while pulling
italong. Another craftsman guides the cable from
the reel. Oncethe cableis pulled through allthe
rollers, the craftsman lashes the cable to the
messenger and clamps it to the poles.

Itisimportant to maintain control of cable slack
at both ends. At the pulling end, tension is
needed to prevent sagging, which can damage
the cable by exceeding the bend radius. At the
cablereel end, a braking actionis needed to pre-
vent excessive free running and to prevent the
cable from winding around the messenger
during stranding. Radio contact is recom-
mended for instant communication should a
problem arise.

The drive-off method (also called moving reel)
isused where a cable reel trailer or aerial lift truck
can be moved along the pole line (Figure 3). Any
cross obstructions will slow the installation since
the entire reel will have to be passed over these.
However, no temporary cable blocks are needed.

The installation requires the free end of the
cable to be tied off at the beginning of the run
and the cable reel to be mounted on atrailer. The
truck moves between spans and the cable is
lashed as it comes off the spool. Tension must
be maintained onthe cable to prevent the lashing
wire from wrapping around the cable around the
messenger. At each polethe truck stops, andthe
craftsmanin an aerial bucket transfers the lashing
equipment to the next span and clamps or ter-
minates the lashing wire. A cable guide should
be used four feet ahead of the lasher to prevent
kinking.

Standard lashing equipment is used to secure
the cable to the messenger. At each pole the
lashing wire should be clamped, but not neces-
sarily terminated. A cable guard to protect
against abrasions is recommended only when
contact between the cable and pole is likely.

Adrip loop (expansion loop) is needed at each
pole (Figure 4). The drip loop relieves tension on
the cable when the spanis subjected to an addi-
tional load. The loop also allows the messenger
to expand and contract due to temperature
changes without affecting the cable. m

BUDCO'S GOT IT?

Budco has supplied the cable industry for nearly
twenty years. We know your business, and we're ready to
serve your system.

Our color-coded Taplocks have become the industry
standard. We also offer a wide array of products from
Lemco Tools, Aervoe, Dennison, Multilink, and the W.H.
Brady Company, for the identification and maintenance
of your cable system.

We promise superior quality, quick response, and fair
pricing. So call BUDCO, ask for a catalog, and we'll
show you what we've got.

Call Toll Free 1-800-331-2246
In Oklahoma, Call Collect 918-252-3420

B“dco P.O.Box 3065 Tulsa, Oklahoma 74101

See us at the Atlantic Show, Booth 758. Reader Service Number 46.
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Interfacing BTSC with the VideoCipher

By Robert E. Baker
Plant Manager, Cooke Cablevision

Many of us know which parameters to observe
when using the VideoCipher IIC (VCIIC) TV
descrambler—AGC voltages, video input levels
and even chrominance-to-luminance delay. But
one item not often discussed that headend
engineers and technicians have or will face is a
problem associated with the interface of a BTSC

encoder, which requires discrete left and right
baseband audio inputs. The problem surfaces
when the general manager or chief technician
decides to BTSC-encode a signal that has not
yet gone to full-time addressable scrambling.
The usual manner for the BTSC encoder inter-
face is to route the composite video baseband
tothe VCIIC along with the normal satellite video
and audio baseband outputs. From there, the

INr=RC=PT
S
Traps Mean

Rock Solid Security

With Intercept traps your pay TV penetration is
not going to fizzle away, thanks to steady per- |
formance year after year.

Our traps are skillfully engineered, efficiently
manufactured, and tuned with pride in our
craftsmanship, 100% quality check for lo. adj
sound, hi video and pay video rejection.

Other state of the art products are: Encoders,
decoders, band reject filters, multi channels

traps, 100 db RFI passive, A/B switches, block
converters etc. For further information or }

catalog write or call.

INT=RC=PT

INTERCEPT COMMUNICATION PRODUCTS, INC.
85 Fifth Avenue, Building 16
Paterson, New Jersey 07524

201-279-2544 l
800-526-0623

l
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"The left and right
discrete audio outputs
in the bypass and
authorized modes are
totally independent
Of each other”

discrete left and right outputs of the VCIIC (TB2-1
and-2forthe leftand TB2-9 and -10 for the right)
are fed to the input of the BTSC encoder, while
the video output from J-4 is fed to the modulator
input. The composite BTSC output from the
encoder is then routed to the modulator audio
input.

This arrangement seems straightforward
enough. If all of this wiring occurs while the signal
sourceis “'testing’’ (as in the fixed-key mode, for
example), all seems normal. However, when the
signal source stops thetesting and returnsto **in
theclear" broadcasting (i.e., the VCIIC goes in-
tothe bypass mode), the audicinput tothe BTSC
encoder is suddenly lost, resulting in the obvious
loss to your modulator’s audio output.

Putsimply, the left and right discrete audio out-
puts in the bypass and authorized modes are
totally independent of each other. Thatisto say,
inthe authorized mode of operation, these out-
puts are derived from the incoming encrypted
digital signals. In the bypass mode, these out-
puts are dependent on external inputs at TB2
terminals 3, 4, 11 and 12

The bypass relay controls which audio signal
is fed to the encoder in the various modes of
operation. If the VCIIC isin the bypass mode, the
leftand right discrete audio outputs are derived
from the left and right inputs. However, when the
mode of operation is changed to authorized, the
bypass relay disconnects these inputs and
derives the inputs from the decrypted digital
audio signal.

The solution

Sothe solution to the problem is simple: Run
jumpersfromthe *mono” + and - inputto both
the “left" and ‘right” + and — inputs. This will
provide inputs (and outputs) for use when the
signal source drops either fixed-key or full-time
scrambling and will prevent loss of your audio
on a BTSC-encoded channel. Remember to in-
crease the audio output from your satellite
receiver's subcarrier demodulator as connec-
ting the mono output to two terminating inputs
will cause the audio level to drop. Since these
Inputs are automatically disconnected whenthe
signal goes into the authorized mode, they will
not interfere with the true stereo.

COMMUNICATIONS TECHNOLOGY



it's the only
way fo steal...
when you use a

TONER lockable cabinet

Total security begins with TONER SUPER-SECURE™ lockable
cabinets. The best protection for your CATV and PAY TV
system equipment. From an assortment of in-stock

cabinets there is an answer to your every need.

Call for our free brochure today! See what
TONER lockable cabinets are all about.

You'll be glad you did.

CABLE EQUIPMENT, INC.
969 HORSHAM ROAD - HORSHAM, PA. 19044

CALL TOLL-FREE

In Pennsylvania: 800-492-2512
All Other States: 800-523-5947

See us at the Atlantic Show, Booth 621.
Reader Service Number 48.
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Pole anchors

The Duckbill Manta Ray utility anchor, avail-
able from Foresight Products, can be driveninto
the ground by one worker with a jackhammer
in 10 minutes or less. Driving is done at ground
level and the equipment needed for installation
can be carried in a pickup truck.

Fast, Accurate Pipe & Cable

Location!

800 SERIES
LINE TRACERS

B Left/Right Guidance

B Digital Signal Strength
Indicator

B Automatic Sensitivity
Control

B Push Button Depth Readout
B Inductive Capability

B Radio Frequency & Audio Frequency

Call or Write for more information. ..

Onceinthe ground, the anchor is rotated into
load lock position by an anchor-setting device
called aload locker, which pulls up onthe anchor
rod and rotates it into position at the desired
holding capacity. A gauge on the load locker tells
the installer how many pounds of holding capac-
ity have been locked in by the anchor.

For more information, contact Foresight Prod-
ucts Inc., 10780 Irma Dr., Unit 22, Northglenn,
Colo. 80233, (303) 457-0222; or circle #102 on
the reader service card.

Fiber-optic panel

ADC Telecommunications announced its
Fiber Customer Panel, a termination, storage
and distribution device for fiber-optic cable
systems and designed for local area networks.
The product provides a common point for ter-

minating outside plant cables, mounting and pro-
tecting splices and connecting terminal equip-
ment. It can accommodate up to eight or 12
single-mode or multimode connections.

For further information, contact ADC Telecom-
munications, 4900 W. 78th St., Minneapolis,
Minn. 55435, (612) 835-6800; or circle #117 on
the reader service card.

IPPV terminal

Scientific-Atlanta announced its Model 8585
set-top converter that contains an integrated
impulse pay-per-view (IPPV) system. The module
contains the circuitry to program purchases,
automatically tune to marketing barker channels,
conduct and record buying activity and report
purchasesto the control computer via telephone
line.

Optional character generated channels guide
the customer through the buying process. The
terminal’'s LED display presents the pertinent
buying information. Then, the sub responds
either with the unit's keypad or via remote con-
trol. Access to the IPPV system can be denied
unless the sub's personal identification code is
entered. Availability for the unit is in December.

For further details, contact Scientific-Atlanta,
1 Technology Pkwy., Atlanta, Ga. 30348, (404)
441-4000; or circle #121 on the reader service
card.

METROTECH

670 Nationai Avenue

Reader Service Number 49.

Mountain View, California 94043
415/940-4900 Telex 6502726454 MCI UW
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PRO VIDEO CGI
by JDK Images

PROFESSIONAL CHARACTER
GENERATOR SOFTWARE
FOR THE COMMODORE AMIGA

100 Pages Text Memory * 640 X 400 Resolution
3 Font Styles * 3 Sizes * Alternate Fonts
Available 8 Colors Per Page * 4096 Color

Palette § Background Grids * 16 Sizes
15 Transitions Variable Speed & Dwell * Flash
Underline * On Screen Editing
AND MORE . . .

e e ]

PVS Publishing — 3800 Botticelli —
Suite 40 — Lake Oswego — OR — 97035
(503) 636-8677

_

PRO VIDEO CGl copyright © 1986, 1987
JDK Images, all rights reserved
AMIGA is a trademark of
Commodore-Amiga, Inc.

Reader Service Number 52.
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SCTE
Satellite
Tele-Seminar Program

As a continuing service to the industry, SCTE provides uplinked videotape programs on
technical training each month, making them available to cable systems across the country
for downlink recording. Tele-Seminar programs may be received by any cable system and
recorded for immediate and future employee training purposes.

Upcoming Dates for 1987

Oct. 27 “Signal Processing Centers,” a BCT/E review course (technician level)
featuring Alex Best, vice president, technical operations for
Cox Cable Communications.

Nov. 24 “Interference Elimination with Antennas and Antenna Arrays,”’ featuring
Steven Biro, president of Biro Engineering.

Dec. 29 “Performing Measurements on Basic Test Equipment,’ featuring

John Shaw, president of Cable Communications Scientific, and
Terry Bush, technical support specialist for Wavetek.

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

Member Companies:

ATC Corporate Headquarters

AVT, Inc.

Alpha Technologies, Inc.

American Cablesystems Corp.

Anixter Communications

Arcom Labs, Inc.

Atlantic Cable Show

Belden Corporation

Ben Hughes Communications

Brad Cable

Broadband Engineering, Inc.

Budco, Inc.

Burnup & Sims Cable Products Group
C-COR Electronics, Inc.

CED magazine

CWY Electronics, Inc.

Cable Resources, Inc.

California Cable Television Association
Caribbean Communications Corporation
Carolina Cable, Inc.

Catel Telecommunications

Coaxial Communications, Inc.
Comm/Scope Co.

Commcon, Inc.

Communications Technology

Cox Cable Communications, Inc.
Daniels and Associates

DiTech, Inc.

Drop Shop, Ltd.

Eagle Comtronics, Inc.

Eastern Microwave, Inc.

General Instrument/Jerrold Division
Gilbert Engineering Co., Inc.

Group W Cable

Harris Corp./Broadcast Division
Home Box Office, Inc.

Hughes Microwave Communications Products
ITW Linx

Intrasteilar Electronics

Kelcee Communications, Inc.

LRC Electronics, Inc.

Lemco Tool Corporation

Lenfest Cable Group

Lindsay Specialty Products
M/A-COM

Magnavox CATV Systems

MAI Communications, Inc.

Matrix Test Equipment, Inc
Microdyne Corp.

Microwave Associates

NCS Industries, Inc.

National Cable Television Institute
Newport Cablevision, Inc.

Oak Technology Center

Pico Macom, Inc.

Pioneer Communications of America, Inc.
Qintar, Inc.

RMS Electronics, Inc.

SPECIAL NOTE:

RT/K Communications Group
Regency Cable Products

Reliable Electric/Utility Products
Riser-Bond Instruments

Sadelco, Inc.

Satellite Syndicated Systems/Tempo, inc.
Scientific-Atlanta, Inc.
Showtime/The Movie Channel
Standard Communications Corp.
Storer Communications, Inc.
Tele-Communications, Inc.
Telecrafter Products Corp.
Televents, Inc.

Tele-Wire Supply Corp.

Texas Cable Television Association
Theta-Com CATV/Texscan

Times Fiber Communications
Toner Cable Equipment Company
Triangle Communications Systems
Trilogy Communications

Triple Crown Electronics, Inc.
Tulsa Cable Television

U.S. Cable, Inc.

United Artists Cablesystems Corp.
United Video, Inc.

Viacom Cablevision

Wavetek Corporation

Western Communications, Inc.
Zenith Electronics Corp.

All Tele-Seminar programs will air from 12 to 1 p.m. ET on Transponder 7 of Satcom IlIR.

Reader Service Number 1.
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Line drivers

According to Black Box, its fiber-optic line
drivers provide EMI/RFI protection and a fast,
inexpensive way for RS232 asynchronous
devicestotransmitinterference-free across fiber-
optic lines regardless of electrical environment.
The standard unit, when used with a 100-micron
core cable, can transmit up to 6,500 feet. The
long-range unit with the same cable can transmit
up to 2.5 miles.

Both units operate either in an active mode
(powered by an optional 12 VDC power supply)

or in a passive mode, powered by an RS232
interface.

For more details, contact Black Box, PO. Box
12800, Pittsburgh, Pa. 15241, (412) 746-5500; or
circle #122 on the reader service card.

Video filters

Available from Television Equipment Assoc-
iates, the Matthey brickwall video filters are
designed to eliminate spillover due toinadequate
separation of video from higher frequency audio
signals. The filters are used when unfiltered
signals with subcarriers are located too close to
the video, resulting in video or audio defects or
both. Model MBW420 passesall the video at 4.2
MHz and is 40 dB down at 4.48 MHz; Model
MBWBE80 passes everything through 6.8 MHz
and is 40 dB down at 7.25 MHz.

For moreinformation, contact Television Equip-

Reliability and

ment Associates, Box 393, South Salem, NY.
10590-0393, (914) 763-8893; or circle #105 on
the reader service card.

Underwater cable

Pirelli Cable's Communications Division has
produced an underwater fiber-optic cable
treated with Hydroget, acompoundthat prevents
deterioration due to hydrogen absorption. The
cable's core, containing six single-mode fibers
in a loose tube buffer construction, is jacketed
with alead sheath and two layers of steel wires.

According to Pirelli, the fully enclosed cable
is designed to withstand swift river currents and
other hazards of a riverbed installation, as well
as a wide range of temperature variations,

For more information, contact Pirelli Cable
Corp., Communications Division, 700 Industrial
Dr., Lexington, S.C. 29072, (803) 957-4200; or
circle #120 on the reader service card.

Audio controlier

FM Systems announced its Model ALM672
stereo audio level master circuit cards. Designed
to complement its Model ADM-1 audic deviation
meter, the new product is a broadcast quality
dual band, gated, audio level control processor
that stabilizes audio levels that vary as much as
30 dB to within +0.3 dB.

For further details, contact FM Systems, 3877
S. Main St., Santa Ana, Calif. 92707, (714)
979-3355; or circle #113 on the reader service
card.




FO transmission

Grass Valley Group introduced its Series EZ-
Link fiber-optic transmission system for distribu-
tion of video and audio signals. It features both
LED and laser transmitters for distribution over
distances up to eight kilometers. An FM square
wave carrier eliminates video distortion due to
optical system non-linearities, delivering signal-
to-noise performance of 60 dB. The system can
be configuredin an eight-module rack mounttray
or a two-module wall-mount version.

For more information, contact Grass Valley
Group Inc., PO. Box 1114, Grass Valiey, Calif.
95945, (916) 273-8421; or circle #115 on the
reader service card.

Design software

The SIGnal System from Friction Design Co.
is a cable TV distribution design package that

runs on all IBM PCs and compatibles. Capabil-
ities of the software include distribution design,
project bill of materials, trunk design, auto-
selected splitters and line extenders in the
design, powering (wattage and nominal current),
cost analysis bill of materials, and an amplifier
level analysis module.

For more details, contact Friction Design Co.,
19372 E. Purdue Circle, Aurora, Colo. 80013,
(303) 680-0221; or circle #114 onthe reader serv-
ice card.

Ladder pivot

North Consumer Productsintroduced its Saf-
T-Pivot dismount section, a new accessory for
the company's SafT-Climb fall prevention system.
The product is said to dramatically reduce the
danger of falls when climbers get on and off the
top of aladder. It allows climbers to attach them-

get the connection?

Connect with LRC and you'll
connect with our long-standing
reputation for outstanding work-

manship and engineering built
into a full line of coax cable
connectors.

LRC’s color-coded “F" con-
nectors eliminate the confusion of
cable and connector interfaces.
BNC connectors in solderless
crimp, twist-on and crimp-on
versions make installation easy.
And our hardline “K” series deliv-
ers a number of innovative fea-

selves securely before they swing out over the
ladder.

For more information, contact North Con-
sumer Products, 16624 Edwards Rd., Cerritos,
Calif., (213) 926-0545; or circle #108 on the
reader service card.

FO splice case

Designed specifically for fiber-optic cable, the
Model 2178 splice case from 3M's TelComm
Products Division can be used in a variety of ap-
plications, including aerial, underground,
customer premises and pedestals. The closure
does not require encapsulating compound or
special tools and uses standard sealing mate-
rials. The case can be pressurized to accom-
modate pressurized cable,

For more details, contact 3M, PO, Box 2963,
Austin, Texas 78769-2963, (512) 834-6563; or cir-
cle #116 on the reader service card.

AUGATYY 4

tures, like LRC's patented seizing
mechanism, to ensure reliability.
S0 no matter what kind of
coax cable connector you need,
when you need reliability. . .

Get the LRC
Connection!

A part of the growing Augat Communications Group

901 South Avenue
Post Office Box 111
Horseheads, NY 14845
(607)-739-3844

TELEX: 5101-011-251
FAX: 607-739-0106

Reader Service Number 50.



CARSON
=| INDUSTRIES
INC.

{‘*} B

3 CARSON INDUSTRIES, INC. is a leading
| manufacturer of structural plastic utility

\L\ products for the CATV industry. CARSON

- has earned a reputation for quality, service
and dependability and is dedicated to pro-
viding the customer with ‘“‘something bet-
ter’’ with improved designs and new prod-
ucts. With these credentials, and Signal
Vision’s marketing strength, we believe

| that no greater value exists.

T —— I

<

In Texas call
Cable Equipment Corp.
214-490-8822

WE SERVE THE ENTIRE WESTERN STATES
AREA WITH COURTEOUS SERVICE
COMPETITIVE PRICING
AND
EXCELLENT DELIVERY

Sichar Vision, me.

Three Wrigley
Irvine, CA 92718
714/586-3196

Reader Service Number 65.
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Watchman®Il. Superior stand-by
power battery.

Watchman® II is the technological
leader in stand-by battery power, de-
signed especially for CATV and other
stand-by power applications. Watch-
manIlismade of Duratrex™ . This same
tough material is used in GNB heavy-
duty batteries which virtually climinates
breakage in the field. The bottomline s,
it’s the top of the line.

Watchman lland Absolyte areregistered
trademarks and Duratrexis atrademark of
GNB Incorporated

~ Hrtech.

No mamtenance

WatchmanII's Absolyte® sealed lead
acid technology means no maintenance,

.and nomaintenance cost. Watchman II

never needs watering, there’s rio acid
spillage or corrosive fumes to damage
expensive €lectronics. And because

‘Watchman Il issealed, youcanuseitin
any position, no matter how remote,

even freezing will notdamage it.

2
.

Reader Service Number 53.

Premlum performance

Compatible with float service, and
unlike most stand-by batteries, Watch-
man II can be cycled over 250 times.

"Give your Hi-tech equipment all the

poweritdeserves. Watchman I stand-
by power battery.

For more information, contact Jim
Trenter, Technical Applications Man-
ager, GNB Incorporated, P.O. Box
64140, St. Paul, MN. 55164
(612) 681-5000.

@B

GNB Incorporated



YOU
WANT
TO
 LOWER
> COSTS?

USE THE SAXXON™ CLIP
FOR INCREDIBLE SAVINGS!

SAXXON

COMPARE rsé‘.,’.‘é‘g_" A REMARKS Sﬁg%g
oyeEr | 5 |
spacina | 18 127 | R 4,
e | s 1 _|m=eme 5
) i 0]: ] 0 & 6

HIGHER PURCHASE PRICE OF SAXXON™ IS OFFSET BY VIRTUALLY NO WASTAGE
FASTER INSTALLATION AND SMALLER NUMBER OF CLIPS REQUIRED.

INITIAL COST AT INSTALLATION IS THEREFORE LESS THAN THAT OF PLASTIC.
SUBSTANTIAL SAVINGS COME LATER DUE TO THE LONGEVITY OF THE SAXXON™

SAXXON™ clips now available for 6mm,
7mm and 8mm cables, packaged in 50's in
our handy shirt-pocket size poly bags.
Now also available in black.

FOR SAMPLES OR INFORMATION

CALL 1-800-361-3685

See us at the Atlantic Show, Booths 451 and 453.

SACHS

COMMUNICATIONS INC.
30 WEST SERVICE ROAD
CHAMPLAIN, N.Y. 12919-9703
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Krejci

Jones Intercable Inc. named
James Krejci as group vice presi-
dent. He retains the position of
group vice president of Jones In-
ternational Ltd.

Elizabeth Steele was named
vice president/corporate counsel
and corporate secretary. Prior to
this, she practiced law with the
Denver law firm of Davis, Graham
and Stubbs.

Also at Jones, Kevin Coyle was
named corporate treasurer. He will

retain his position as senior vice
president of financial services for
The Jones Group Ltd. Contact:
9697 E. Mineral Ave., Englewood,
Colo. 80112, (303) 792-3111.

Anixter recently appointed
Gordon Halverson as executive
vice president of its CATV Group.

The company also named
Roland Watkins as vice president
of engineering and product man-
agement, Shellie Rosser as vice
president of business develop-
ment, Jim Warren as vice presi-
dent of sales and marketing and
Bob DeBolt as vice president of
business services. Contact: 4711
Golf Rd., 1 Concourse Plaza,
Skokie, IIl. 60076, (312) 677-2600.

CalLan Inc. named Phyllis
Thompson as national sales
manager. Prior to this, she was
sales manager for the company.
Contact: R.R. 1, Box 86T, Route
739, Dingman Plaza, Dingmans
Ferry, Pa. 18328, (717) 828-2356.

GTE Supply appointed Barbara
Simpson as Western regional
manager. Prior to this, she was

director of small business systems
at GTE's Business Systems divi-
sion. Contact: 5225 Wiley Post
Way, Lakeside Plaza 2, Salt Lake
City, Utah 84116, (801) 537-5237.

Sophinos

Chris Sophinos was appointed
chief operating officer of Mid-
west-CATYV, a division of Midwest
Corp. Previously, he was distributor
sales director for General Instru-
ment'’s Jerrold Division. Contact:
PO. Box 271, Charleston, WV.
25321, (304) 343-8874.

Schmalzried

Chaparral Communications
named Sharon Schmalzried as
Western account manager. Priorto
this, she was manager of the com-
pany’s customer service depart-
ment. Contact: 2450 N. First St.,
San Jose, Calif. 95131, (408)
435-1530.

Thomas Kilmartin was ap-
pointed vice president of AM
Communications’ Field Services
division. Prior to this, he was vice

h

STANDING TOUGH

€mco

the

tools
of the

trade

Call for your free
catalogue.

(800) 233-8713

Reader Service Number 51.

I cable prep:

FIRST IN SERVICE
FIRST IN QUALITY

¢ Hand-crafted from precision parts

¢ Made in the U.S.A

¢ Proven in the field for durability

¢ Competitively priced

¢ Today's CATV toolmaker-CABLE PREP

BEN HUGHES COMMUNICATION PRODUCTS CO

207 MIDDLESEX AVE. P.O. BOX 373
CHESTER. CT 06412-0373

(203) 526-4337  Reader Service Number 59.

If you're not using our products,
you should be!
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president and regional operations
director at Contel-Executone Inc.
Contact: PO. Box 505, Quaker-
town, Pa. 18951, (215) 536-1354.

Huffman

Reliable Electric/Utility Prod-
ucts appointed J.W. Huffman as
national accounts manager of GTE
products. Previously, he was direc-
tor of purchasing for General Tele-
phone of Florida. Contact: 11333
Addison St., Franklin Park, lll.
60131, (312) 445-8010.

John Fitzpatrick has joined
Northwest Cable Interconnect

as chief engineer, where he will
oversee expansions and improve-
ments. Prior to this, Fitzpatrick was
with Viacom Cablevision's Pierce
County, Wash., system. Contact:
401 Second Ave. South, Suite 219,
Seattle, Wash. 98104-2883, (206)
624-6464.

Dynair Electronics appointed
Bob Jorgenson as application
engineer. Prior to this, he was a
designengineer at RCA. Contact:
5275 Market St., San Diego, Calif.
92114, (619) 263-7711.

David Green was appointed
account executive at Intercept
Communication Products. Pre-
viously, he was with RMS Elec-
tronics and E.M. Electronics in
senior sales positions. Contact: 85
Fifth Ave., Building 16, Paterson,
N.J. 07524, (201) 471-2212.

Barry Gorsun was named
executive vice president and chief
operating officer of Summa Four
Inc. He joined the company in
1984 as vice president of opera-
tions. Contact: 2456 Brown Ave.,
Manchester, N.H. 03103, (603)
625-4050.

the O.K. BULL CORRAL

DECOR CABLE 15 ForRTHE
DISCRIMINATING SUBSCRIBER

o COMPATABLE WITH MOST WALL
COVERINGS
s QUANTITY D1SCOVMTS AVAILARLE

* CUSTOM PATTERNS AVAILABLE
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Also, Phil Newbury has been
named construction coordinator.
Prior to this, he was a technical
supervisor for the system. Contact:
278 Florida Ave., Bangor, Maine
04401, (207) 942-4661.

Dennis Fell has been pro-
moted to plant manager of
Adams-Russell’'s cable systemin
Bangor, Maine. Previously, he was
technical supervisor for communi-
ties serviced by the Bangor system.

Business Directory

PLASTICS CONSULTING
SERVICES

EMC, RFI, ESD, TESTING & CONSULTING FCC, FTZ
SAFETY TESTING & CONSULTING

SYPD = e

Thomas P. Sims
607-533-4285

TRAINING, AGENTS, LIAISON
121 Ridge Rd., Lansing, NY 14882, P.0. Box 208

Horold Bigham

Cable Construction, Inc.

Complete CATY Construction
Specializing in Rebuilds

(904) 932-6869

P.0. Box 903
Gulf Breeze, FL 32561

Reader Service Number 60.

SIGNAL LEVEL METER REPAIR

Prompt, Professional Service
at Reasonable Prices

JGL

ELECTRONICS, INC.

Reader Service Number 61.

CABLE COMM.
CONSTRUCTION, INC.

—Aerial & Undeground
—Full Service Bench Repair

m\ —Sysiem Sweep & Analysls

—BC=CABLE (OMM (ONST.D»—
S Cable Comm. Construction, Inc.

P.O. Box 1009
4425 BLACKSTONE DRIVE Hariwell, GA 30643-1009
INDIANAPOLIS, INDIANA 46237 (m) 376-5259
317/783-6130 4-800-342-4103
Reader Service Number 62. Reader Service Number 63.
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Telstar 303...Galaxy 3...What's Next??
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SIMULSAT

UP TO 30 SATELLITES SMULTANEOUSLY!

“*We've noticed increased programming movement from one
satellite to another. . . Each (Simulsat) takes about the same
space as one-and-a-half earth stations . .That makes it very
cost-effective for us. . .we've been very pleased with
Simulsat's performance."

S

ANTENNA
TECHNOLOGY
CORPORATION

(602) 264-7275

David Willis
Director of Engineering
Tele-Communications, Inc.

1140 East Greenway Street, Suite #2
Mesa, Arizona 85203

Reader Service Number 66.
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Are You Ready To
UPGRADE? or REBUILD?

* Excess Inventory Sales e High Quality Test

e Complete Bill of Equipment, DIX/Hill
Materials Matrix Generator

e Large Inventory e Guaranteed to meet or
* QRF Upgrade Modules exceed factory specs

We Specialize in

BUYING, REBUILDING & SELLING
CATV EQUIPMENT

y

7/ QOutside California

7=  800/227-1200

7 Inside California
CATV 800/223-3152
SERVICES

FAST DELIVERY

90 DAY UNCONDITIONAL WARRANTY, PARTS & LABOR

2211 Warm Springs Court, Fremont CA 94539
N i i)
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It’s 2 a.m.

Do you know
where your database is?

Alpha Technologies inc. . 53 Lindsay Specialty Products .. .59
Anixter. . ........... .....80 LRC/Vitek. .. ....68-69
Antenna Technology Corp. .. ..77  M/A-COM MAC Inc. 1
Applied Instruments Inc. . 58  Metrotech . .. .66
Ben Hughes . 75 Microdyne Corp. .51
Bigham Construction . .. .76 Mo. Ped. Mfg. Co. 2
BradCable . ... ........ 8 Multilink . . . .. - .54
Broadband Engineering 55  NaCom .62
Budco .. . 63  Oak 19
Calan Inc. 28-29  Panasonic 15
Catel Telecommunications ....52  PVS Publishing . . ... ... . ... 66
CATV Services 77 Qintar S 79
CATV Subscriber Services ....26  QRF Services 57
Channelmatic . . . .. 27  Resource Recovery Systems . .50

Comm/Scope General Inst.
Div. ................ 348

Eagle Comtronics 13
Eastern Cable TV Svcs. . 24
ESPS.. 76
EZTench.......... ... .. .. 60
Fike . . 2
GNB Batteries 73
Intercept . 64
lrwin Industries 24
Jerrold . 5
JiCase. ... ... . 16-17
JGL Electronics Inc. .. 76
Jones Futurex 77
Laser Precision Corp. . ... ... .61
Lemco Tool Corp. 75

Riser-Bond Instruments/

Western CATV ......20 Plain Text
RMS Electronics Inc. 18
Sachs .. . 74
Scientific-Atlanta 7
Sencore Inc. . 25
Signal Vision 70
SCTE..... 67
Time Manufacturing .56
Times Fiber . . .. 33
Toner Cable Equipment . . 65
Trilogy . . 3
Triple Crown .22
Viewsonics . .. .31
Wavetek . c.....49
Weldone Trading Co. 14
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Encrypted Text

Jones Futurex DES Encryptor™ products provide

® Secure Data Base
® Secure Communication Links

for the IBM PC or PC compatible devices

JONES FUTUREX..

3079 Kilgore Road
Rancho Cordova, CA 95670
800-251-5111 in California

800-251-5112 elsewhere
Reader Service Number 56.
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Digital future shock i

By Walter S. Ciciora, Ph.D.

Vice President of Strategy and Planning
Amencan Television and Commurucatons Corp

Last month we discussed digitized videc and
the capacities of digital fiber links to carry video
channels. The discussion was motivated by
reports of an advanced fiber-optics technology
and by the keynote speech atthe 15th Montreux
Television Symposium in Switzerland during
June of this year. As was mentioned last month,
avery high capacity fiber technology (five giga-
bits per second) was developed by SEL of West
Germany. This month we'll concentrate on the
Montreux speech.

The Montreux keynote speaker was Dr. Masa-
hiko Morizono, deputy president of Sony. He is
responsible for all of Sony's R&D. His speech
considered technological trends for television's
future. He was invited by the symposium’s com-
mittee to look at least 10 yearsinto the future. This
time frame fits nicely with last month's discus-
sion. It provides considerations that are likely to
have impact over the next life cycle of many cable
systems. He discussed solid-state technology,
digital signal processing and recording tech-
nologies. Most of the technology he discussed
had strong digital implications.

A major part of the success of electronics in
general and consumer electronics in particular
has been due to the progress of solid-state elec-
tronicstechnology. The big questionis how close
are we to the end of this evolution? According
to Dr. Morizono, we have a ways to go before we
run out of gas.

Currently, the state of the art in semiconduc-
tor design involves geometries interconnected
with conductor linesthat are about 1 micron wide
(one-millionth of a meter). His prediction is that
a 10times reduction will be possible with the next
generation of advanced lithography. A 10 time
reductioninlinear measure results ina 100 times
increased density. Dr. Morizono sees this as
making possible memory chips with 64 to 128
megabits per chip. (This is about the capacity
of aniBM XT's 10 megabyte hard disk!) With that
kind of semiconductor memory, a solid-state
audio recorder will be possible. Instead of a
magnetic tape cartridge, a semiconductor plug-
in chip would be used. The desire to make this
into a consumer product will eventually drive
down the price of massive semiconductor
memory.

Looking a little further into the future, a very
exotic-sounding technology was mentioned. It's
called "'photochemical hole burning memory.”’
It's in the very early stages of research. Multi-
wavelength laser beams can store about a kilobit
of information per laser spot. The result, accord-
ing to Dr. Morizono, is the ability to store over an
hour's digital video in a square centimeter of this
stuff. This kind of memory is at the far end of the
time frame being considered.
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Perhaps the second most important con-
tributor to consumer electronics product ad-
vancement has been recording and playback
technology. Two types have been very important:
magnetic and optical. Magnetic recording has
given rise to the audio tape machine and VCR.
Opticaltechniques gave usthe laser video disc,
the compact audio disc (CD) and now, CD video.

Where does Dr. Morizono see all this going?
There are two levels of advancement of magnetic
media onthe horizon. Firstthe move to "‘metal’
tape. Either metal particle or metal evaporated
tapes will allow a greatly increased recording
density. Then magnetic perpendicular recording
promises even higher densities. This approach
stands the little magnets on their ends rather than
laying them down side by side. These higher
densities will enable recording in digital form
rather than the current analog.

Already we seethis trend in audio recording.
The digital audio tape (DAT) machines provide
both higher quality and longer playing times in
much smaller cassettes. A particular benefit of
digital recording is the ability to make multiple
generations of recordings without loss of quality,
something impossible with analog approaches.
Dr. Morizono sees the practicality of six hours of
digitally recorded NTSC video using 8mm for-
mat tape cassettes.

Advances in optical recording will generate
new opportunities. The crippling disadvantage
of the laser disc was its inability to record. This
allowed the VCR to passit up. Nowthe laser disc
is making a comeback under the impetus of CD
video (see my August column). The optical ap-
proach becomes more exciting as recording
capability is added.

Write-once optical discs have been available
for commercial purposes for some time. The first
quasi-consumer application will be storage
devices for personal computers. The technical
world loves acronyms; these devices are called
WORM (write once, read many) discs. The next
step will be true erasable discs, which are inthe
laboratory now and should be in commercial
products within the next few years. The laser disc
will then be on a more nearly even footing with
the VCR. Its major disadvantage will be a shorter
record time per disc vs. the VCR cassette. How-
ever, the disc has one very important advantage:
much faster access to all of its contents.

Several Hollywood studios are already trans-
ferring raw film to disc for the editing process.
Thefaster accesstime to frames on the disc com-
pared to the rolling through of film or tape
reduces thetimeto edit. This saves both the high-
priced creative personnel’s time and usage of
costly editing facilities. Less expensive workers
then use the edited disc to execute the cutting
of the film itself. A logical next step in optical re-
cording evolution is to record digital video
signals.

While the data density of optical techniques
is very high, the disc format limits the total amount
of information that can be conveniently handled.
Aninteresting combination of techniques yields
the optical video tape. Rather than recording on
magnetic media, the laser disc technology is ap-
plied to a linear strip. Dr. Morizono predicts an
interesting period of “'format battles” as these
various advanced techniques fight it out for
dominance.

High speed, high density semiconductors
have stimulated a new class of integrated circuits
called digital signal processing (DSP) chips. By
operating on a number of data bits in parallel,
very fast processing of signals is possible. This
capability has motivated the evolution of com-
putational techniques for bandwidth reduction
of signals. While the capability to transmit and
store digital bits is dramatically increasing, DSP
techniques are simultaneously reducing the
amount of data that must be transmitted and
stored for quality pictures and sound.

So what does this mean for cable? We can
clearly expect that the inner workings of con-
sumer electronics will become more and more
digital. We've already seen the digital TV and the
digital VCR. Butthey are just the beginning; they
really have not taken advantage of all of the digital
technique's power. More features, better quality,
higher reliability, smaller size and lower costs are
on the way.

The "*morefeatures’ probably means further
complications for the consumer electronics inter-
face with cable, More ways to be incompatible,
more ways to connect things up incorrectly. ' Bet-
ter quality’’ and **higher reliability’ mean less
tolerance for video and audio imperfections and
outages. "Lower costs” giverise tothe mostim-
portant consumer electronics trend—
proliferation—consumer electronics products in
every room of the house. This will make muitiple
set charges cumbersome and eventually
unacceptable.

The first cable impact of the consumer elec-
tronics evolution will be an overall need to do our
jobs better: .better picture and sound quality,
fewer outages, more emphasis on being con-
sumer electronics friendly. Our video and audio
quality must be up to the digital challenge. This
doesn't mean we have to deliver digital video and
audio signals, but the signals we deliver have to
be of comparable quality. L
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We don’t
follow

anybody’s
footsteps.
We make ‘em.

4
___;3 ; g One of the ways we are leading the industry

&-—Js in the production of high-quality components at truly

3 —— competitive costs. Another is in providing a
s truly one-step answer to all your CATV, MATV
. or SMATV problems, ranging from individual
- = components to complete systems.

We will customize your headend system,
problem by problem. And in one week, you’'ll have
- a complete, easy-to-set-up package, at unbeatable cost

< W - efficiencies and not just pre-assembled,
- T g but practically pre-installed.

; . Take advantage of our years of experience in
~ = : Cable TV, Master Antenna and Private Cable headend
applications. Call us for a quote on your particular
headend needs, or, for our free 750-item catalog.
Toll-free (800) 252-7889. In California, (800) 572-6262
N or (818) 706-1940. Or write PO. Box 6579,
y Westlake Village, CA 91359-6579.

. THE LEADING EDGE IN
COMMERCIAL HEADEND SYSTEMS.
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From basic to deluxe

ANIXTER stocks the complete

line of Jerrold convertors

From the basic, to the most
sophisticated model, Anixter
has a Jerrold convertor to
meet your requirements.

Jerrold JSX
The most widely-used non-addressable convertor
in the industry. Basic 36-channel, electromechani-
cal model offers durability and convenience at a
reasonable price.

Jerrold Starcom VI DQN
_ An 82-channel digital convertor with all the latest sub-
Jerrold JSX scriber features: parental guidance, channel wrap-
around, barker channels, channel mapping, remote
control, and last channel recall.

Jerrold Starcom VI DP5
Offers many addressable, impulse-ready, subscriber-
pleasing features such as time-controlled program-
ming and last channel recall. Also available is the
Jerrold Starcom VI DPV5 with volume control.

No matter what features your subscribers desire
(require), you can find the right Jerrold convertor at
Anixter. To order, call toll free 1-800-323-0436.

ANIXTER

Jerrold Starcom Vi DQN
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ANIXTER BROS., INC., 4711 Golf Road, Skokie, IL 60076 (312) — Telex 289464
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4711 Golf Rd., Skokie, IL 60076

[J Please send me more information on Jerrold Convertors.
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(DPV5 with volume control) | Teleprone p— cT101

See us at the Atlantic Show, Booth 433.
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